


José Allard, 
Pon�ficia Universidad Católica de Chile, Chile 
“The world is in crisis. It seems that the Covid-19 
pandemic will force us to rethink our way of life, redesign 
many of the prac�ces, habits and solu�ons that have 
characterized our social, poli�cal, economic and cultural 
system. In other words, we are called to design our future 
now.”

Adam de Eyto, 
University of Limerick, Ireland 

“This COVID-19 pandemic has changed the prac�ce of 
many designers, altered our applied research approaches 

and disrupted our design educa�on modes in ways that 
many could only imagine 10 months ago. How have you 
embraced the opportuni�es, challenges and constraints 

in your new ‘GLOCAL’ context?”

Philipp Heidkamp, 
Köln Interna�onal School of Design, Germany 
“Being in a state of transi�on and flux, new formats, 
habits, tac�cs, pla�orms, collabora�ons, competencies, 
and values are emerging in the field of design culture. We 
seek for different perspec�ves addressing this historic 
moment in �me - whether it might turn out to be another 
normal or a reset…”

Michael Krohn, 
Zurich University of the Arts, Switzerland

“New Roles and Responsibili�es. An important role of 
design is and was “Improve the quality of Life”. But what 

means this in a �me when “Life” itself is in danger and 
what are designable quali�es in this respect? What are 

appropriate reac�ons of the design community?”
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Abstract | Covid-19 has been disturbing the formal societal life, education not be excluded. 
With computer science progress, the ecology of distance working has been flourishing. To 
prepare for the regular situation of the epidemic, this study has started to explore an iterated 
online education model toward the unpredictable environment. The researcher took 
Politecnico di Milano, Tsinghua University, and Tongji University as research objects, and 
engaged a mixed methodology to conduct the investigation, which constitutes literature study, 
case study, interview, and comparative study. Meanwhile, a Randall Collins’ s Interaction 
Ritual Chain theory was integrated to analyze the concrete conditions, the data were classified 
into three aspects of online education, the group symbols, the high-intensity emotional energy, 
and the group unity. Within this study, the three aspects correspond to the touchpoints, the 
form, and the performance of online design education respectively. Based on the outcomes, 
the researcher gave suggestions to the current condition. 
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1. Introduction 

Covid-19 has been making the traditional education model transited rapidly ever since last 

winter. According to UNESCO statistics, as of March 30, 2020, the coronavirus epidemic has 

caused 1.53 billion students to suspend classes globally, accounting for 87.6% of the global 

school students (Unesco, 2020). Although pandemic condition disturbs the normal societal 

life, people have been overcoming this issue by taking advantage of synergy during 

quarantine time. This study takes online teaching of design as research objects based on the 

three universities that had international collaboration, and utilizes a comparative method to 

investigate the diversified experience rooted in their pedagogy. The goal of this study is to 

share useful teaching approaches with the design education field and relevant stakeholders 

between China and foreign countries and regions. 

2. Literature review 

The authors had reviewed the historic processes of how distance education developed 

worldwide, which referred to the China’s development process and the experience from the 

U.S. 

China has been undergoing four periods of distance education model and during which who 

also been influenced by other countries: the first three are correspondence education, radio 

and television education, and third-generation distance education (Chen, 2020). The main 

method of correspondence teaching is self-motivation study, and the form of face-to-face 

pedagogy is supplemented. Correspondence education in China first appeared in secondary 

normal colleges. Ever since the Reform and Opening, radio and television education model 

was successively recognized as the most significant type of distance education, the approach 

of this model is by positively or actively watching. Radio and television education is 

broadcasted uniformly throughout the country, mainly offering theoretical foundation and 

professional basic general education courses to meet social needs based on the actual 

conditions. Thirdly, since the 1970s, the University of Phoenix began to explore the 

establishment of an adult education learning system, and provided educational services to 

students through the Internet in the late 1980s. In 1989, it became the first worldwide 

recognized online education degree in the United States’ institutions. After that, online 

education platforms had been flourishing with the development of computer science, such 

as Udacity, edX, and Coursera. Among them, 2012 has been seen as the first year of Massive 

Open Online Courses (MOOC) by The New York Times (Pappano, 2012). Additionally, 

XuetangX MOOC platform was established by Tsinghua University in 2013, which marked 

China has stepped into the third-generation distance education stage (Wang et al., 2020). 

From correspondence education to MOOC, the efficiency of education has increased largely. 

However, the passive learning model makes the distance education lacks interaction 

between the educators and the learners. This reduces the emotional energy that has been 
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regarded as the essential factor of educational engagement. Based on the issues mentioned 

above, real-time communication platform (RCP) had been designed to meet this gap, which 

can break the geographic boundary and provide audio and video service to the users. RCP 

was initially created to serve telecommuting work and distance business, its accessibility has 

also been extended to the education field under quarantine conditions. At a first glance, RCP 

gave the solution to respond to the call ‘keep learning during class suspension’ (Ministry of 

Education of the People’s Republic of China, 2020). 

New-born technology had always been evaluated by stakeholders. In the March of 2020, 

American Shorelight institution released the American Collegiate Live program (ACL), which 

allowed international students to learn online university courses in their domestic homes, 

then go abroad after gaining the general accredits (Shorelight). Also, some China’s 

universities gradually set educational cooperation with foreign institutions. The domestic 

students started university life at home and would go to partner institutions after finishing 

the fundamental requirements, such as Westlake University with Cornell University, they set 

an example of this coordination model in China (Xv, 2020). The RCP used in Zoom, Microsoft 

Teams, Tencent Meeting, etc. Collective online education appears many merits, such as the 

flexible forms of teaching materials, the freedom of space-time limitation, the efficient 

learning outcome evaluation, and the effective check of work attendance. 

Nevertheless, the disadvantages of RCP become visible after collective utilization. Some 

design researchers had begun to investigate the shortcomings of RCP by classified inquiry, 

which involved the course design, interaction effects, learning process, outcomes and the 

attitude of students toward blended learning. In general, there are several issues reflect the 

weaknesses. First, the divergence of learning circumstances had caused various influences 

on students, which made it difficult to guarantee learning efficiency. Second, students 

tended to hide behind the screen by closing the camera, which was common in China and 

misled the class effectiveness. Last, over-loading usage of digital equipment not only 

affected the physical health, but increase the mental burden on both sides. Yet, a number of 

authors commented the outcomes by their experience, but empirical research, and they 

seldom pointed out a solution or orientation (Figure 1.). 

 

Figure 1. China's four periods of distance education model. The circle in the diagram indicates 
the stakeholders of design education. The full line means the process of offline education. The 
dotted line means the process of online education. The direction of the arrow is also the 
direction of information flow. The left side of plus sign presents the main education model, 
the right is the assistant one. Author self-painted. 
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Given the current situation mentioned before, this study proposed the research problem: 

facing the possibility of regular epidemic prevention and control, how can online design 

education be iterated to a more humanistic circumstance? To respond to this problem, this 

study attempts to integrate a sociological framework on the current design education 

system by probing into the selected cases. 

3. Methodology 

Research methods used in this study are literature investigation, case study, interview, and 

comparative study, which consisted of the research methodology of this study. 

In the first phase, the author explored two areas of the literature, which are the common 

situation and pedagogical cases of online design education between foreign and China’s 

institutions. During this process, the general development of this field had been figured out.  

Additionally, the author selected three universities’ design education systems as case study 

objectives, Politecnico di Milano (Polimi), Tsinghua University (THU), and Tongji University 

(TJU); then respectively interviewed their students about the condition of online design 

education during quarantine time. The data collected from the above procedures constitutes 

the original research materials.  

 

Figure 2. The usage of the IRC framework in this study. Author self-painted. 

The last phase was to comparatively analyze the cases’ similarities and differences from the 

following three perspectives, the group symbol, the high-intensity emotional energy, and the 

group unity. They were originally integrated into the Interaction Ritual Chains (IRC) theory of 

Randall Collins, who suggested combining micro and macro views in the context of 

sociological background, providing a theory of change from one situation to another, as well 

as a model for in-depth analysis of social phenomena and behavior (Collins, 2005). In the 
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view of education field, IRC had a bearing on the ideal status of online pedagogy. In detail, 

the three perspectives were designed to correspond to the touchpoints, the forms, and the 

performance of online design education in the three universities (Figure 2.). 

4. Discussion 

Ceremony is a special behavior system developed by human society. This system first 

appeared in the religious field. Later, Goffman expanded the scope of the application of 

rituals. He believed that rituals are ubiquitous in life (Goffman, 1982). In the secular field, it 

is the same as in the formal religious occasions. It plays an important role in shaping 

individual characteristics and dividing group boundaries. When online design education 

approaching perfection, of which spiritual satisfaction is becoming absolute. This study 

collected the teaching process and the individual feedbacks from the interviewees of the 

three universities, they also acted as teaching assistants, on which the following analysis was 

based (Table 1.). 

Table 1. The matrix diagram of the three online design education. 

 The group symbol 

↓ 

The touchpoints 

The high-intensity emotional energy 

↓ 

The form 

The group unity 

↓ 

The performance 

Polimi 
Microsoft Teams, 
Zoom and Cisco 

Blended learning model, ritual space 
construction 

Sustainability, 
inclusiveness 

THU 

Rain Class, Tencent 
Meeting, Zoom, 
Tencent QQ and 

WeChat 

Blended learning model, digitalization 
of the practical school education 

The immersive 
experience of digital 

education 

TJU 
Tencent Meeting, 

Zoom, Tencent QQ 
and WeChat 

Blended learning model, distributed 
education model, abroad semester 

program model 

Sustainability, the 
experiment of the 

emerging education 
model 

 

4.1 The group symbol 

The IRC can produce distinctive group symbols, which are realistic carriers that carry the 

emotional energy, the group morals and the group unity, and trigger a strong sense of 

collective belonging among the members. In this study, the touchpoints of the group symbol 

are the RCPs and the teaching contents. 

The School of Design in Polimi has been utilizing Microsoft Teams, Zoom and Cisco as the 

RCP for their online classes throughout the quarantine time. Compared to the others, Cisco 

settles a few cameras in the practical classrooms to catch the teachers’ statements, 
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behaviors and expressions. It provides a real-time classroom system to engage students in 

an immersive environment, which produces a sense of ritual. In addition, Cisco allows 

students to review the previous videos of the classes, then the customer stickiness gradually 

emerges. Moreover, the login authority of Cisco carefully recorded the identity information 

of each participant, which protects the intellectual property of the teachers and the 

students. 

In 2016, XuetangX and Tsinghua University Online Education Office jointly developed and 

launched a smart teaching tool Rain Class. It integrates information technology into 

PowerPoint presentation software and WeChat social platform. The teachers push the pre-

class learning materials with MOOC videos, exercises, and voice to the students' 

smartphones to facilitate teacher-student communication, timely feedback, and real-time 

answering and bullet comment interaction. Rain Class covers every teaching section and 

provides teachers and students with complete data support, attendance monitoring, 

personalized reports, automatic task reminders, personnel grouping and other teaching 

services. 

Different from the previous two institutions, The College of Design and Innovation in Tongji 

University tends to frequently use Zoom or Tencent Meeting to conduct online teaching and 

administrative management, and it has no specific RCP. 

Except for the advantages of RCP, there are also several issues unveiled during this process. 

Above all, the technical problem is one of the most influential factors toward online 

education, which directly delays the teaching activities, such as the limited bandwidth and 

the instability of the system. In addition, the time difference is another troubling point while 

conducting international courses. 

4.2 The high-intensity emotional energy 

Emotional energy is not a specific emotion in the usual sense, it is a long-term stable social 

emotion. Emotional energy is the most critical factor and the core in the IRC. The strength of 

the emotional energy will be an important factor that affects students’ online engagement. 

In this study, the organization forms of online design education are regarded as the 

embodiment of accumulating the emotional energy. 

Polimi employs a blended learning model to conduct education under the pandemic context, 

which allows the domestic students to come to the university in person, and engages the 

international students online at the same time. 

THU has broken down the original long-term lectures into a 40 minutes’ unit and added the 

text contents of the learning materials. The students watch in front of the screen more 

clearly than on the offline projection. To make the students have a better immersive 

experience, they adjust and enrich the pictures, videos and blackboard writings that need to 

be used for different media, so as to reduce the time caused by the screen staying. Besides 

the formal professional classes, video conferences and online exhibitions are also inevitable 

2102   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL



A Comparative Study of Online Teaching Modes of Sino-Italian School of Design 

 

activities. In order to give students better tutorials and motivate them, teachers will often 

share what they have done during the epidemic in class, so as to enhance students' 

enthusiasm for professionalism and expand their thinking. 

TJU has been iterating design education model from The College of Design and Innovation. 

Even in the middle period of the quarantine time, they have been attempting to extend the 

blended learning to the community. This benefits from the previous experimental outcomes 

of serial community regeneration activities. TJU never limits its education inside the 

university campus, every corner of the neighborhood can be the learning center, which has 

maximized the spatial and educational resources. NICE 2035 prototype street and NICE 

Commune are the typical representatives of this idea. The distributed educational system 

shares the burden of the traditional university model, the emerging co-creation centers act 

as the resilient learning center, which supplements the school learning. On the other hand, 

the community-based learning center can protect its users from external infection by real-

name registration system. Also, The College of Design and Innovation started abroad 

semester program at the beginning of 2020, which has received dozens of domestic students 

who originally plan to go to Art Center College of Design and Parsons School of Design. 

The accumulation of positive emotional energy can stimulate high-intensity emotional 

energy, so that members are full of enthusiasm and confidence in the interactive ceremony. 

The relationships between teachers and students directly affect learning efficiency, the 

educational institutions should customize their interactive models based on the condition. 

For example, the project-based learning and case study-based learning models are seen as 

essential training models among empirical disciplines, yet the practical conduct methods 

have to be adjusted according to the situation. 

4.3 The group unity 

Group unity is the essence of the ceremony. Its occurrence requires the condition of the 

common presence of the situation and the gathering of the people. Within the online 

environments, the common presence has been seen as the basic requirements of design 

education, which involves the teachers and the students. The touchpoints and the forms are 

the foundation of the group unity, of which they decide the performance. Although the 

physical presence is an important condition for the formation of group unity, its theory is still 

applicable to cyberspace. It is not based on the experience of gathering and interacting with 

people in the physical presence, but it can provide close interaction situations. Cyberspace 

can evoke the virtual presence of collective psychological structures. In this virtual presence 

situation, the visual focus is weakened, but it can be compensated by imagination and 

experience, and a higher level of visual focus and emotional connection can be established. 

However, the spatial discreteness results in potential risks, such as the delay, instability and 

disconnection caused by the technical issues. Also, the diversified domestic circumstances 

interrupt the students at varying degrees. Sometimes, the students even make use of the 

technical problems to cut class, which causes the resource waste of online education. 
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Furthermore, as a comprehensive discipline that combines theory and practice, design has 

always been facing challenges about tutoring sketch or prototype making online. For 

example, limited with the size of the camera, both students and teachers usually draw 

sketches out of the screen without perception. And the three-dimension modeling tutorial is 

tougher for the teachers. Therefore, online design education should call for the improved 

technology of remote control. 

Mead believes that human beings not only can express other actors as objects, but also have 

the ability to express themselves as objects (Mead, 1934). This is the so-called objective self. 

The opposite concept is the subjective self. When teachers and students are doing teaching 

reflection, of which the memory becomes the objective self’s component of self-concept, 

and it is necessary to reflect the meaning of this action for his identity from the standpoint 

of others. There are numerous factors that influence the performance of the group unity, 

the author recognizes the attitude of empathy as the most essential factor that affects it. 

5. Conclusion 

Facing the possibility of the regular context of epidemic and quarantine, it is necessary to 

consider a more pleasant and customized circumstance to support online design education. 

Several recommendations can be proposed toward the current situation based on IRC 

analysis. 

The process of teaching is actually a social interaction process between teachers and 

students using symbols as a medium (Lu, 1990), which indicates the touchpoints in the 

background of this study. It can be seen that symbol construction plays a critical role during 

the online teaching. Nowadays, in the online teaching of colleges and universities, both 

teachers and students should stand on the point of object self to co-create the synergy on 

this virtual space. Otherwise, it may cause the meaning of the symbols incomprehensible, 

which leads to the failure of symbol construction. In other words, the pedagogical contents 

and the RCP should be prepared carefully and make them suit for the concrete situation, 

also the technical support ought to be always ready for the emergency. 

Communication plays an important role in the development of a good teacher-student 

relationship. It is a key foundation for stimulating the emotional energy between them. The 

variety and smoothness of communication methods is the guarantee for a desirable teacher-

student communication, of which the lack will weaken the relationship and hinder the 

emergence of emotional energy. An inspiring teaching environment is good for the 

interaction and the production of emotional energy. The model of the flipped classroom and 

the micro lecture provides constructive suggestions, which encourages the students to 

participate in the teaching process and break the time limitation of online tutorial (Zhou et 

al., 2020). Last but not least, educational institutions ought to develop a more inclusive 

blended learning system. Under the perspective of IRC theory, the distributed thinking of 

design education may help to share the burden of distance learning, which integrates the 
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fragmented space and time to build a resilient learning environment during the regular 

epidemic condition. 

In cyberspace, the efficiency of knowledge communication will decrease, so do emotion. This 

reminds us that the participates of online education should conduct empathy except for the 

perfect technical supports, such as the establishment of the common focus. At the same 

time, the bespoke evaluation system largely affects the performance of online design 

education. For teachers, a clear power list can be useful for them to modify the teaching 

behaviors, which also stimulates enthusiasm. And for students, the diversified domestic 

surroundings influence the learning performance directly, which needs the collaboration 

between the schools, the society, and the homes to guarantee their learning. 

In the next phase, this study will continue to pay close attention to the situation of online 

design education in a wider context, which extends the research scope to the regions of 

American and Africa. The outcomes will not only benefit the current condition, but help to 

iterate the design education model and fit it to a more inclusive and sustainable future. 
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Abstract | So far 137 million people have been infected by the COVID-19 virus worldwide, and 
over 2.96 million lives have been lost. The urgent and sustained response to COVID-19 has 
impacted on everyone’s life in one way or another. This paper contributes to the collective 
and reflective appraisal of COVID-19’s impact by conducting a horizon scan in search for some 
of the post-pandemic implications for design research. After reviewing some general 
implications, we investigate two focus areas: (1) supply chain disruptions, and; (2) post-
pandemic cities. While some measures may remain temporary and ad hoc, our analysis 
suggests it is imperative to derive a learning dividend and legacy from this traumatic and 
profound experience. We conclude with some remarks on community activism and ways for 
design to evolve in order to create more socially and ecologically just practices and outcomes 
in the aftermath of this global crisis. 

KEYWORDS | PANDEMIC, COVID-19, CORONAVIRUS, 
CRISIS, VIRUS, RECOVERY, POST-PANDEMIC 
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1. Introduction 

The coronavirus pandemic is a global crisis that, at the time of writing, has claimed the lives 

of over 2.96 million people worldwide, and over 137 million people have been infected by 

the COVID-19 virus.1 This crisis comes with an opportunity for us to rise to the occasion in 

new ways we might not have been able to previously. The special circumstances of the crisis 

thus afford us a window to see possibilities that we did not see before and to do things that 

we could not before. We owe it to those affected directly and indirectly by this pandemic 

that we do not waste this opportunity to seriously and critically reflect on COVID-19’s impact 

and the post-pandemic implications for design research and practice. 

This paper does not entail a systematic literature review, which uses a replicable and rigid 

search algorithm to perform a meticulous appraisal of all primary sources on a given 

research question. The specific literature on COVID-19 we wanted to capture for this review 

is far too recent, fast paced, and interdisciplinary to be adequately captured by a systematic 

literature review. Instead, this paper combines a specific type of literature review called a 

horizon scan (Hines et al., 2019) to identify research work and studies that have been 

published on the topic of COVID-19, with the aim of contributing to the emerging debate in 

the field of HCI about trends, gaps, opportunities, and implications. Horizon scanning is a 

useful method for our purpose, because it allows us to capture a diversity of research 

publications at an early stage of their development, and the resultant list of references 

offers a rich collection of publications for the reader to draw upon for follow-up research 

and cross-disciplinary connections. 

Our search method employs a broad horizon scan of COVID-19 related papers published in 

2020. We used databases such as the ACM Digital Library, IEEE Xplore, Scopus, and Google 

Scholar. In addition to the HCI literature, we also purposefully included papers from other 

disciplines such as STS, sociology, cultural studies, human geography, health, and policy. This 

enables us to establish a transdisciplinary perspective. We are particularly grateful for two 

meta-reviews of the evolving COVID-19 literature (Dalsgaard, 2020; Lupton, 2020). We also 

employed a bidirectional snowball technique by following relevant references cited by the 

papers we found as well as checking on Google Scholar whether any new papers have been 

published that cite these papers. We use this meta-analysis to offer a critical appraisal of this 

evolving domain that argues for the significance and urgency for the design community to 

collectively consider post-pandemic implications. The paper can thus be classified as a hybrid 

“survey” and “opinion” contribution using the taxonomy by Wobbrock and Kientz (2016). It 

contributes to ongoing and emerging discourse on design and COVID-19, such as papers in 

the July 2020 special issue “Design in the pandemic” published in the ACM interactions 

journal (Taylor et al., 2020). 

 
1 https://news.google.com/covid19/map 
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The paper is structured as follows: First, we review some of the general literature on the 

topic of coronavirus and COVID-19 to establish a baseline overview. We then review and 

investigate two thematic foci. These have been chosen (a) to avoid overlap with previous 

coverage (Taylor et al., 2020), and; (b) based on the interest, expertise and previous and 

current work of the authors. We acknowledge that a range of additional themes could and 

should be explored, too. However, to keep this review within the available scope, we had to 

limit our selection to (1) supply chain disruptions, and; (2) post-pandemic cities. For each, we 

cover measures taken, societal consequences, design’s role, and some possible long-term 

repercussions for research and practice. While some measures may remain temporary and 

ad hoc, we argue that it is imperative to derive a learning dividend and legacy from this 

traumatic experience. We reflect on this and the role of design in supporting community 

activism in our conclusions. Our analysis and critical review suggest that this can help the 

design field to evolve in order to create more socially and ecologically just practices and 

outcomes in the aftermath of this global crisis. 

2. COVID-19 

The first coronavirus cases in Wuhan, China, already started spreading at the end of 2019. 

AlJazeera’s timeline reports: “On December 31 last year, China alerted the WHO to several 

cases of unusual pneumonia in Wuhan, a city of 11 million people. The virus was unknown.”2 

An overview of the outbreak in China was published in the Journal of the Chinese Medical 

Association (Wu et al., 2020). As the virus spread from China to Thailand, USA, Nepal, 

France, Australia, Malaysia, Singapore, South Korea, Vietnam, Taiwan, and other countries, 

the World Health Organization (WHO) declared the coronavirus crisis first a global 

emergency (30 January) and eventually a pandemic (11 March). For the first time in 

Australia’s history did the Prime Minister Scott Morrison declare a national “human 

biosecurity emergency” (18 March). Urgent strategies and measures were needed and 

deployed in an attempt to control the pandemic. Anthony Fauci, a member of the White 

House Coronavirus Task Force established in late January 2020 under US President Trump to 

deal with the coronavirus pandemic, and colleagues published an editorial in the New 

England Journal of Medicine outlining their strategies for navigating uncharted territory, 

saying: 

The Covid-19 outbreak is a stark reminder of the ongoing challenge of emerging and 
reemerging infectious pathogens and the need for constant surveillance, prompt 
diagnosis, and robust research to understand the basic biology of new organisms and 
our susceptibilities to them, as well as to develop effective countermeasures. (Fauci 
et al., 2020, p. 1269) 

 
2 https://www.aljazeera.com/news/2020/01/timeline-china-coronavirus-spread-
200126061554884.html 
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While the COVID-19 crisis certainly opens uncharted territory, the virus and its spread 

behaves similarly to previous pandemics, and as such well-established control measures and 

tactics such as social distancing and contact tracing have been recommended and deployed 

successfully in a systematic approach (Zhao et al., 2020). However, global directives and 

recommendations by the WHO based on the dire worldwide statistics of infection numbers, 

recoveries and sadly, deaths, fail to adequately capture and empathise with the human 

dimension and the lived experience of patients, family members, carers, and health workers. 

Everts calls this the “dashboard pandemic.” 

Notwithstanding the global dashboards of the World Health Organization (WHO) and 
Johns Hopkins University, most dashboards have a built-in spatial imaginary of 
territorially confined spaces and societies whose integrity must be defended or 
regained. What is missing (or sometimes hidden in plain sight) from dashboards is 
more nuanced spatial, temporal, social, and epidemiological information. (Everts, 
2020, p. 260) 

The positivist, global, and clinical approach must be tempered with realism and the 

experiential. This requires local contextualisations and adaptations in order for health 

directives and strategies to work and be applied in different socio-cultural contexts 

(Mahmud & Al-Mohaimeed, 2020). The preparedness and vulnerability of African countries 

facing coronavirus (Gilbert et al., 2020) is different from the situation in Australia (O’Sullivan 

et al., 2020) and other countries (Georgeou & Hawksley, 2020). Without a solid 

understanding of how to tailor and adapt to local nuances and specificities, health directives 

and control measures are at risk of failure. It is the skills and expertise of the humanities, 

social sciences and design fields that are most apt and suitable for these tasks and thus 

ideally positioned to complement the advice and scholarship by public health experts and 

epidemiologists. Science and humanities disciplines together can make a difference and beat 

this pandemic. Designers are particularly well positioned to connect scientists and 

humanities scholars. They can use their polymath mindset and lateral thinking skills to create 

the epistemological, methodological and empirical links that create the transdisciplinary 

understanding required for humanity not just to bounce back but to bounce forward. 

Designers and other scholars were quick to spring into action to address immediate needs 

and urgent pressures. Some of the COVID-19 related work being reported so far focuses on 

social distancing (Wiberg, 2020); quarantine (Brooks et al., 2020; Salamanca & Vargas, 2020; 

Shields et al., 2020); remote work and working from home (Kramer & Kramer, 2020; Manzini 

Ceinar & Mariotti, 2021; Rogers, 2020) and their associated remote collaboration tools for 

work and education such as Skype, Slack, MS Teams, Zoom, Facebook, Discord, Miro, Jitsi, 

etc. (Brown, 2020; Lottridge, 2020; Teräs et al., 2020; Williamson et al., 2020). In the domain 

of health and hygiene itself, design’s focus on touch interfaces may now see an increasing 

need for touchless interaction such as gesture and voice (Iqbal & Campbell, 2020) or new 

ways for personal devices such as smartphones to be used to interact with shared public 

interfaces such as ATMs and traffic lights. There are also urgent challenges for HCI to help 

rethink general medical practice (Thornton, 2020), hand hygiene compliance (Banerjee et al., 
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2020), as well as new ideas for conserving the supply of personal protective equipment 

(Bauchner et al., 2020). Working with colleagues in political science and media studies, 

design research should also confront the way social media platforms are used and misused 

for the coordinated and viral spread of coronavirus misinformation and disinformation 

(Bursztyn et al., 2020; De Coninck et al., 2020; Graham et al., 2020). 

In addition to the immediate and urgent pressures, there is a desire to learn from this 

experience for the long term. Salisbury (2020) asks, “what might we learn from the COVID-

19 pandemic?” and “What next?” (Remuzzi & Remuzzi, 2020). Will the pandemic bring us 

together and will we see – despite social distancing – a new form of “human togetherness” 

(Gardiner & Fulfer, 2020)? Will the pandemic make us reprioritise what matters most to us? 

As a result, will we expedite action on climate change or focus only on the immediate threat 

at hand? If politicians and corporations let this “good crisis” not go to waste, will they have 

ours and the planet’s health and well-being in mind, or just their own profit or re-election 

(Klein, 2020)? Will the pandemic see a proliferation of the digital, or will we enter a 

postdigital era (Coeckelbergh, 2020)? And what is design’s complicity and responsibility in  

how we got into this mess (Monbiot, 2016; Monteiro, 2017, 2019), and what role do we see 

for ourselves moving forward (Dalsgaard, 2020; Taylor et al., 2020; Welankar, 2020)? What 

will be the post-pandemic implications for design? We will now turn our attention to two 

specific themes. 

3. Supply Chain Disruptions 

The outbreak of COVID-19 has demonstrated the fragile state of many organisations, 

primarily those highly reliant on China to either supply products or raw materials. 

Nonetheless, consumers in China have shown strong grassroots resilience due to locally 

specific consumer dynamics and frameworks such as “community group buying” systems 

(Georgeou & Hawksley, 2020). Unlike natural disasters, the global pandemic is not restrained 

in terms of impact to one geographical location or a time period (Ivanov & Das, 2020). 

During a pandemic different aspects of the supply chain are impacted either concurrently or 

sequentially, where manufacturers, distribution centres, logistics, and consumers are 

affected, stopped or paused at different or even overlapping times due to lock-downs and 

quarantines (Bonaccorsi et al., 2020; Ivanov & Das, 2020; Thomsen et al., 2020). Therefore, 

relocating stock to other areas or seeking alternative sub contractors or suppliers does not 

necessarily resolve the supply chain disruption. For decades supply chain optimisation has 

focused on minimising costs causing many companies to become vulnerable to global shocks 

as revealed by the pandemic. There are new supply chain technologies becoming available 

transforming into digital supply networks (DSNs) allowing companies to connect with their 

complete supply network, enabling collaboration across their supply chains and end-to-end 

visibility (Deloitte, 2020). Advanced Industry 4.0 technologies such as Internet of Things, 

robotics, artificial intelligence, blockchain, DSNs, and 5G telecommunication networks are 

designed to meet future global challenges (Deloitte, 2020). Boosting domestic and local 
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supply chains and manufacturing is also seen as a step to mitigate global vulnerability. 

Ivanov and Das (Ivanov & Das, 2020) indicate that capacity flexibility and product 

diversification need to be considered to allow for agile and responsive manufacturing 

technologies where companies can produce the goods that are in demand by remaining 

markets. A prime example has been the global use of additive manufacturing, fabrication, 3D 

printing, to manufacture medical supplies and the crowdsourcing and even the making of 

DIY healthcare equipment across a distributed set of community members and companies 

(Bragazzi, 2020; Manero et al., 2020; Richterich, 2020; Salmi et al., 2020). This approach has 

been used across the world to overcome supply chain breakdowns. However, it has raised 

questions concerning standards and medical certification, too (Manero et al., 2020; Salmi et 

al., 2020).  

In Australia, COVID-19 is driving demand for Australian made products while supply chains 

are weak and manufacturers have experienced a hollowing out of their capabilities, down to 

approximately 6% of gross domestic product (GDP) (Green, 2020). Australia is seen to be 

over reliant on the export of raw materials and the import of cheaply made goods. In 

response to COVID-19 the manufacturing sector is receiving an increase in support for 

research and development while the Australian government has created a national task 

force to reinvent Australia’s manufacturing sector (Green, 2020). The Innovative 

Manufacturing Cooperative Research Centre (imcrc.org) aims to accelerate Australia’s 

manufacturing sector into the fourth industrial revolution, Industry 4.0, by supporting the 

uptake of advanced manufacturing technologies such as robotics, 3D printing, augmented 

and virtual reality, machine learning, AI, and data analytics. Industry 4.0 promises growth in 

design and manufacturing, where advanced digital technologies support existing 

infrastructure to develop new, efficient and automated processes. Robotics and AI have 

faced concerns and controversy in relation to job losses and data privacy. These are valid 

concerns which need to be mitigated and responded to by providing upskilling and training 

support for workers, policy development and government supported infrastructure for 

procurement, investment, and research partnerships (Green, 2020). 

In the health sector, Industry 4.0 is referred to as a “smart system, used as a flexible 

production line for almost entire production processes” (Javaid et al., 2020, p. 420). In a 

recent detailed literature review of the application of Industry 4.0 technologies to fighting 

the COVID-19 pandemic Javaid et al. (Javaid et al., 2020) identified the following benefits, 

including better planning of activities regarding COVID-19, minimising health risks to health 

workers, manufacturing of protection and precautionary items in relation to the virus, 

provision of medical parts in time due to smart supply chain, robotic applications for 

treatments of infected patients, virtual reality for training, promoting flexible working 

environments for treatment infected patients, uptake of digital technologies in everyday life 

during lockdown, increased innovations as a result of advanced manufacturing technologies, 

use of advanced technologies for social and media platforms to identify information, used to 

improve risk assessment and global health emergency of the pandemic. Additionally, 

telemedicine and remote health monitoring systems are supported by advanced digital 
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technologies creating improved support systems, applications, and education for remote 

and regional areas. For more specific information regarding particular technologies and their 

helpful use in fighting COVID-19 see Table 1 by Javaid et al. (Javaid et al., 2020).  

Beyond manufacturing and health, Industry 4.0 and its advanced technologies are applicable 

to tourism and travel, hospitality, transportation systems, construction and engineering, 

education, and communities in general. COVID-19 has demonstrated that these technologies 

can minimise human contact and the potential spread of the virus in the delivery of goods 

and materials, disinfecting spaces, detecting temperatures, supporting safety and security, 

and treating patients (Zeng et al., 2020). Considering the numerous areas of application and 

benefits associated with them, advanced technologies such as robotics and AI will continue 

to be adopted and applied in more aspects of our living and working lives. Therefore, it is 

essential for HCI to inform the ethical development and deployment of such technologies 

that will increase productivity, create more jobs for the future, protect natural and cultural 

environments (Zeng et al., 2020), increase citizen participation and engagement, and protect 

human and planetary health. 

Reflecting on the contribution of and opportunities for HCI researchers to inform, explore, 

and direct Industry 4.0 initiatives, the benefits and potential opportunities for uptaking and 

adopting advanced technologies are clear. Yet, a main challenge we have encountered when 

working with industry partners is their focus on technology. With hopes of solving all the 

problems through the technology itself, the needs of their workers, clients, and 

collaborators are often overlooked. These technologies are novel and rapidly developing, 

largely they are not plug and play. Time is required to better understand and apply a human-

centred design approach to the development, implementation and evaluation of advanced 

technologies. ‘Open innovation’ describes how an organisation can purposely manage 

inward flows of external knowledge, and outward flows of internal knowledge to increase its 

ability to innovate in line with its business model (Chesbrough, 2003; West & Bogers, 2014). 

Open innovation as a theoretical position informing industry partners fosters open mindsets, 

collaboration, creativity, and knowledge sharing as key aspects to the adoption and 

implementation of advanced technologies (Brophy et al., 2020; Caldwell et al., 2019). HCI 

researchers collaborating with disciplines such as industrial design, robotic engineering, 

architecture, and the wider humanities are well placed to design, develop, and make user 

interfaces, systems and processes, artefacts, prototypes, and products within the realm of 

advanced manufacturing and Industry 4.0. 

Our research experience aligns with Dalsgaard (2020) advocating for HCI methodologies, 

tools and methods such as participatory design, scenarios, and design fictions, which can 

help to address global challenges. More specifically, the area of Human-Robot Interaction 

(HRI) will need to expand to include more critical and ethical questions, particularly as 

collaborative robots become more accessible and safer to use across industries and 

eventually in everyday life. We may also have to re-think the role of robotics in managing 
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public health and infectious diseases (Yang et al., 2020). We agree with Feil-Seifer et al. who 

argue that: 

Researchers in the broader robotics community have hypothesized that one 
consequence of the pandemic will be to alter the conversation around robots by 
highlighting that while robotics and automation may be eliminating jobs and 
exacerbating income inequality, they are also critical for enabling a global economy 
that is robust to pandemics, by enabling work to continue while limiting human-to-
human contact and potential spread of the disease (Yang et al., 2020). (Feil-Seifer et 
al., 2020, p. 4) 

4. Post-Pandemic Cities 

Design and cities have a long history of interaction (Foth, 2009; Mitchell, 1995), and the 

aforementioned dynamics and challenges come especially to the fore in urban 

environments. The different sub-fields of design that focus on urbanism – architecture, 

urban design, urban informatics, media architecture – have already produced a number of 

notable proposals for alternative, contestable, and desirable city futures. We want our cities 

and urban habitat to be more inclusive and participatory (Foth, 2018; Hearn et al., 2011); 

resilient and antifragile (Hespanhol, 2017); equitable and ethical (Daly et al., 2019; Mann et 

al., 2020), and; sustainable (Heitlinger et al., 2019; Paulos et al., 2008; Foth et al., 2009). 

Aspirations are for cities to be transurban (Thibault et al., 2020); post-algorithmic (Komninos 

& Kakderi, 2019); posthuman (Forlano, 2016, 2017; Smith et al., 2017), and; post-

anthropocentric (DiSalvo & Lukens, 2011; Luusua et al., 2017; Yigitcanlar et al., 2019) and 

thus catering for more-than-human futures (Clarke et al., 2019; Foth & Caldwell, 2018; Loh 

et al., 2020). 

What impact do cities and urban technology have on the coronavirus crisis, and vice versa, 

what impact does the pandemic have on cities? It is already clear that the pervasiveness of 

smart city technology plays a key role in health monitoring efforts, public communication, 

epidemiological assessments, and the implementation of outbreak control measures such as 

social distancing, quarantines and travel restrictions (Lai et al., 2020). Our previous 

discussion of the controversies surrounding contact tracing apps as an example of smart 

technology deployments has already highlighted that some of these smart city and urban 

intelligence measures come with a range of – intended or unintended – side effects, such as 

privacy and surveillance concerns, limiting a city’s civic sovereignties due to obligatory 

corporate data governance structures, and constraints or even the temporary removal of the 

citizenry’s civil liberties. COVID-19 management strategies employed by the Chinese and 

other national governments use existing IoT and smart city technology infrastructure as well 

as new appropriations of robotics, autonomous systems, and AI in an effort to control the 

pandemic (Z. Allam & Jones, 2020; Chen et al., 2020). The crisis presents an opportunity that 

governments and corporations do not want to waste, one that expedites and accelerates the 
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rollout and expansion of “urban robotics and automation in a new era of urban bio-

(in)security” (Chen et al., 2020). 

On the flip side, what can design learn from the way these technologies we designed are 

now used and appropriated? Can insights from the “viral city” give us new insights for better 

designing future smart cities (Sakellarides, 2020)? What will the post-pandemic city look like 

(Batty, 2020; Kareem, 2020) other than obviously showing heightened resilience to viral 

infections and pandemics (McCall, 2020)? 

The inequalities and inequities inherent in not just the spread of the virus itself, but also the 

response and efficacy of control and treatment measures and capabilities across different 

geographies and populations have become stark (Dasgupta et al., 2020; Gilbert et al., 2020; 

Rose-Redwood et al., 2020). As a result, we need to study these implications and identify the 

design opportunities to promote equitable and just cities for all (Pineda & Corburn, 2020). 

Speculative design scenarios are a useful method for anticipatory urbanism, as it allows us to 

temper uncritical corporate smart city utopias with critical, realist, and value-driven 

scenarios that should make us not just weary but confident in our shared responsibilities as 

designers (Costello et al., 2020; Jackson, 2020; Nathan et al., 2007). 

Finally, post-pandemic cities need to also continue the fight for climate action and urgently 

progress towards a genuinely sustainable future. Looking at how the twin disasters of 

climate change and COVID-19 could transform our cities, Bauman (2020) argues that, “the 

existential emergencies we face require a wholesale reimagining of how we live, work and 

play in urban spaces.” This will require a continuing focus on food and agriculture (Blay-

Palmer et al., 2020; Loker & Francis, 2020), as well as radically reframing our unhealthy 

relationship with nature and the planet towards a design agenda of revegetation, rewilding 

and more-than-human perspectives (Lewis, 2020; Mills et al., 2020; Searle & Turnbull, 2020). 

In “Cities Gone Wild,” Lewis argues: 

Below the biopolitical management of human populations in cities there exists a 
biopower of occupation that subverts attempts to reestablish immunized, species-
determined territorial boundaries. This biopower is immanently productive, 
introducing the possibility of zoomorphic rewilding as a new ethico-political 
foundation for a posthuman right to the city. To return to business as usual in a post-
pandemic world would be to miss this opportunity to join with non-human animal 
city dwellers in a moment of environmental intimacy. (Lewis, 2020) 

5. Conclusions 

As a new decade dawns, society often reflects on the trials and tribulations of the past and 

looks towards the possibilities and opportunities the future holds. 2020 was meant to be the 

year that kickstarted the beginning of a new prosperous decade full of urgent reform 

towards a circular economy, social equality, and environmental regeneration. If we were to 

jump-back or jump-forward in time we would observe that local communities are forever 
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evolving and changing as a result of contemporary influences, social changes and political 

agendas (Fredericks, 2020). The lead up to the new decade has shifted discourse around 

important topics and issues that people want to see addressed and in many cases acted 

upon with urgency. The hopes, wants and desires around people’s futures within local 

communities were starting to be heard through bottom-up movements, such as the global 

climate strike, protests against invasion of digital privacy, and opposition towards social 

injustices. However, 2020 has certainly thrown Australia a curveball with national crisis 

situations declared as a result of either natural disasters, such as the 2019-2020 ‘Black 

Summer’ bushfire season, and now the COVID-19 global health pandemic. 

From June 2019, Australia has experienced a heightened level of top-down government 

intervention and decision making across communities as a result of these declared crisis 

situations. Regardless of their popularity, restrictions have been placed on local communities 

in order to protect them for the greater good. This includes particular restrictions on travel, 

public gatherings, closures of schools and places of work and the introduction of specific 

social distancing rules. We acknowledge that these measures have been implemented to 

protect the safety and wellbeing of the wider community. However, we do question some of 

the top-down and draconian approaches imposed on communities during such crises. For 

example, Prime Minister Scott Morrison established the Australian National COVID-19 

Coordination Commission, which is chaired by a former gas company executive and consists 

of high powered company directors with vested interests in gas projects, yet who have never 

declared a conflict of interest (Knaus, 2020). It appears Morrison also never wastes a good 

crisis to advance his party’s ideology and policies. 

Cities around the world experience bottom-up community activism in response to a variety 

of issues and causes. These movements encourage local communities to stand up and take 

action often in response to unpopular political decisions, imposed restrictions, opposition to 

injustice, social transformation and new opportunities. Throughout time, community 

activism has allowed people to voice their discontent, show power in numbers and to 

ultimately stand-up against top-down decision-makers, and design has already played a vital 

role in this regard (Foth, Brynskov, et al., 2015; Foth, Tomitsch, et al., 2015; Le Dantec, 

2016a, 2016b). However, there is a significant risk of democratic values being jeopardised as 

a result of government opposition to community-driven activism in times of crisis, and a 

drive for legislative change to prohibit this. An example is the New South Wales supreme 

court ruling, which effectively banned an organised Black Lives Matter protest. This opened 

up demonstrators to significant fines or even arrest if found in breach of the ruling (L. Allam, 

2020). The interpretation of this action could be viewed in two ways. Firstly, the government 

is taking these measures to protect communities from COVID-19 infection, which is 

completely valid during a pandemic. However, this could be communicated in a better way. 

Or, secondly, there is the option of fighting the action through judicial channels as a direct 

challenge to the defiance of government power and control. Valls (2020) argues that city (or 

countrywide) lockdowns have strengthened the need for social connection and in fact 

brought people and communities closer whilst fostering a new sense of activism: 
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Activism is evolving, as movements and organisations are learning to adapt their 
tools and systems to build power, organising and mobilising people for action 
overcoming the physical distancing limitations. (Valls, 2020) 

This brings us back to the argument of ‘never waste a good crisis,’ in both a positive and 

negative approach to community activism. There are significant positive opportunities to 

design and investigate tools that promote a common task by traversing across social and 

cultural divides (Light, Frauenberger, et al., 2017; Light, Powell, et al., 2017). The ultimate 

objective is to lead a process of discovering collective and personal purpose that brings top-

down and bottom-up stakeholders together in a dialectical discourse – rather than in 

opposition (Frauenberger et al., 2018). However, this also provides opportunities for 

governments seeking to maintain draconian control and power, such as changes to 

legislation and suspension of human rights and civil liberties in the name of national security 

(Bagchi & Paul, 2020; Kitchin, 2020). 

We are specifically interested in the opportunities design affords to community activism in 

facilitating more open, democratic and collaborative discourse during declared crisis 

situations. More specifically, there is an express need to investigate opportunities for 

designing technologies that encourage people to participate in declared crisis situations 

before, during or after the event. And most importantly, we need to improve how top-down 

and bottom-up stakeholders better work together for more open and collaborative 

discourse through middle-out engagement and design (Dow et al., 2019; Frauenberger et al., 

2018; Fredericks et al., 2016, 2019). By drawing on a collective knowledge base comprising 

top-down decision makers informed by academic experts and local communities who bring 

rich domain expertise, a dialectical engagement and greater collaboration between these 

stakeholder groups can emerge that is required to learn from this crisis in order to avert the 

next. 
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economic growth, social inclusion, 

environmental protection 

Fabio Mongelli 
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Abstract | The Covid-19 health emergency has changed our social relations and approach 
towards studying and working. In this unpredictable context the role of the designer and artist 
coincides with that of the explorer who abandons his/her individual research to pursue a new 
shared mission for the future. Cities, parks, squares, agora-cultural spaces will have to deal 
with the changes that will affect the habits of citizens. Public spaces will be reshaped through 
projects that take into account social relations and environmental needs. By involving young 
people and researchers in the enhancement of the identity of an area it is possible to imagine 
a process of urban regeneration that can become an open operative model, to be applied 
subsequently in other urban areas. Rome tries to provide a first solution by creating a 
participatory design project that combines history and future in one of its iconic 
neighborhoods: San Lorenzo. 

SOCIAL INNOVATION, PARTECIPATION, HARMONIZATION, CREATIVE DISTRICT, 
INTERGENERATIONAL 

2126   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL



F. Mongelli 

 

1. Introduction 

1.1 Design as a response to covid-19 

Design can be an answer to the challenges of our times, an engine of innovation  

and competitiveness, especially in those areas in which it is necessary to imagine  

new horizons, to cope with contexts characterized by profound and rapid social,  

scientific and technological transformations. In this process, strongly influenced  

by the consequences of the Covid-19 pandemic, the designer must act as an explorer, 

applying the working methods related to analysis, research and experimentation to  

support an approach to a design where the sense of community is at the center of  

the creative processes. 

 

To understand how strategic it is for a designer to imagine the future and how historic  

the change of mentality over these last months has been; one can look at the past.  

The 1964 new hospital project of Le Corbusier (Boesiger & Girsberger, 1987) that should 

have been the first important post-war architectural achievement in Venice, but which  

was never built, is emblematic. On the third floor of the structure, the hospitalization  

of patients was organized in cells of various forms, with bed units that could be isolated  

if a new and contagious virus occurred, or connected to the nearby beds. Another example  

is the inflatable and transparent mobile office proposed by Hans Hollein (Pettena, 1998)  

in 1969, decades before technology made what is now called “smart working” possible.  

It can be seen not only as a mobile workspace, but also as a way of isolating oneself from 

others and from any pathogens, while keeping eye contact. If up until recent times the 

intention of a designer could have simply been to achieve an end, without a specific 

intention and a decision to work to achieve it, nowadays a systemic approach is adopted  

to solve the dysfunctions of entire communities that affect their members and their 

relationships.  

 

The “key – word” that best defines the path that will be taken from here on is 

“harmonization”. The 2030 Agenda of the United Nations defines “sustainability”  

as the main way to meet the needs of the present, without compromising the lives  

of future generations, and to harmonize economic growth, social inclusion, public  

healthcare and environmental protection. For this reason it is necessary to invest  

in and support local communities through active and strategic policies, and by  

promptly launching public and participatory measures that can make a difference. 

 

1.2 Post-pandemic education and re-construction 

The creative industries, as well as the education sector, must raise questions about the 

future. In this re-construction process it is necessary to focus on cultural, personal and 

collective growth; making the art education - creative professional practice link even more 
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inextricable: from here emerge the "best practices" related first of all to social innovation 

and then to political innovation, that allow creativity to co-determine new solutions.  

To rethink education, enhancing image education and the various forms of artistic 

expression, is a step to take to facilitate the affirmation of a concept that is in the  

DNA of art and design students: to interact with society; the so-called “Third Mission”,  

a fundamental objective that can be achieved through art education and research.  

By contributing to the social, cultural and economic development of the host society, the 

Schools of Design can build bridges with industries, civil society and the local environment. 

Thanks to these bridges knowledge, perspectives and skills are disseminated in the area 

through institutional communication, “public-engagement”, “Start-ups”, “spin offs”,  

patents and consultancy. 

 

 

Figure 1.   All students of Design must interact with the society around them. 

1.3 Evolved cultural districts 

The consequences of the historical rift that Covid 19 represented for the global community 

will redefine the customer/citizen/user - locality relationships, and the cities will be at the 

heart of this transition. 

 

Since the beginning of the millennium the definition “Evolved cultural district” has meant 

redefining the urban development policies of large cities and developing, as the main 

objective of political and administrative actions, policies to promote culture: a driving force 

capable of generating sustainable and growth economies. The projects have focused on 
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“social innovation”, on placing the citizen at the center of the development policies.  

The citizen is not seen exclusively in terms of needs to be satisfied, but as a resource  

that must be empowered. Widespread intelligence, the ability to collaborate and creative 

businesses are all part of a system in which infrastructures, that enable these potentials  

to develop in urban settings, must be developed. 

 

In 2002 Richard Florida published The rise of the creative class (2002), in which he described 

the future of cities as being that of “creative cities”, systems capable of bringing forth and 

welcoming highly qualified creative professionals, the so-called hipsters, who embody the 

“3Ts”: Talent, Technology, Tolerance. 

 

However, the debate regarding the relationship between innovation, cultural events and the 

locality does not end with Florida: the publication of this volume caused a reaction to the 

idea of a marketing oriented city. For example, the model of creative cities developed by 

Maurizio Carta (Carta, 2009) adds a fourth T to the three Ts, which is the “Territory”:  

without the involvement of citizens it would be difficult to build integrated and inclusive 

creative communities. Important documents have been published in this sense both by 

UNESCO and by the European Community in recent years. 

 

In this concept of an evolved cultural District, culture (from cultural heritage to live 

entertainment) is not one service that the territory offers among many others. It is placed  

at the center of urban development strategies as an indispensable element to generate 

innovative and sustainable production chains, for example, the high quality agri-food supply 

chains, food and wine, traditional crafts, innovative design, tourism, recycling and reuse 

industries, building redevelopment. 
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Figure 2. The creative districts are mostly located in the suburbs. A network of artists has 
increasingly grown, producing wealth and promoting innovation. 

 

2. San Lorenzo: urban and social regeneration and local 
identity 

2.1 The San Lorenzo neighborhood in Rome 

The San Lorenzo district is one of the first suburbs of Rome. It was created at the turn of the 
nineteenth and twentieth century and was immediately characterized by a population in 
which all working class activities were represented, in particular those related to crafts. 
 
Identified from its origins as a “rebellious” neighborhood, between 1921 and 1922 it was the 
protagonist of three episodes of opposition to the first phase of fascism. This is why in the 
memory of its inhabitants and in that of the whole city, it is seen as an “anti-fascist” 
neighborhood. On the 19th of July 1943 the first allied bombing of Rome during the Second 
World War hit the neighborhood, an event that left more than 1000 victims and destruction 
in the area and is still commemorated. 
 
During the second half of the twentieth century the district maintained a strong collective 
identity and became the favorite place for political and cultural youth associations in the 
seventies. During those same years the closure of the Verano Cemetery affected the artisans 
(traditionally marble workers), while the expansion of the nearby University made the need 
for accommodation and spaces for students increasingly urgent. 
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San Lorenzo is today in a state of partial degradation due to multiple factors. These include 
the weakness of the political-administrative governance of the area, speculative interests, 
the polarization of productive activities, the spreading of illegal activities.  
 
But it is also a neighborhood characterized by countless creative, cultural, social and 
cohesive activities that make it a lively and vibrant area. A contemporary design culture  
of new normal cannot fail to set itself the goal of contributing to the enhancement of this 
incredible production sector, involving all of those who, for various reasons, cross or live  
in this part of the city. 

2.2 Purpose of the project 

It is exactly in this scenario that Rome, the Eternal City and inherent capital of the world, 
tries to trace a path today, launching the San Lorenzo: urban and social regeneration and 
local identity project. The goal of this venture, promoted by RUFA – Rome University of Fine 
Arts, is that of establishing an open operative model that can be applied subsequently in 
other urban areas. It is a project that does not intend to “decorate” a neighborhood that is 
full of urban and social layers through a design that is “imposed from above”, but to engage 
a community by sharing specific objectives.  

2.3 Methodology 

In this context, the designer is the one who engages with public spaces to give voice to the 
local environment, enabling it to express its full potential: from the collective memory to a 
sense of belonging, including economic empowerment and social-related benefits. It is the 
designers who must provide the most appropriate means of expression and communication 
to the players in the field, to make sure that citizens can express their desires, their values, 
and find a sense of belonging.  
 
The participatory methodology adopted in the design of the visual identity of the city  
of Porto sets the standard. The objective of the Lusitanian administration was to position 
Porto at an international level, since it had been declared “World Heritage City” by UNESCO 
in 1996 and “European Capital of Culture” in 2001. In these processes cities are usually 
represented through symbols that are useful to develop international tourism or attract 
investors, but completely ignore those who experience the cities every day and the fact that 
a locality is not a product. The identity of a city is very difficult to pin down. It is made up  
of history, architecture, memory, values, social ties, food, climate, language, emotions:  
all elements which, when combined, are intangible, difficult to define and not measurable. 
The real job for all designers is to represent this intangible, this indefinable.   
  
In addition to the involvement of local actors, to achieve this vision the active involvement  
of students is necessary. Once they assimilate the apocalyptic experience of the pandemic 
students will soon become the new key players in design and creativity in an operation 
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aimed at creating symbols for the community, focusing on the sense of belonging, tradition 
and collective history; and at communicating outside of the community by redesigning the 
devices. 
 
In Participatory design for the area and in evolved cultural districts citizens/residents 
become the real protagonists of the development of the locality: it is they who must 
experience the projects as their own. It is not a matter of redesigning the neighborhood,  
but of imagining its future, of experimenting, through collaborative practices and social 
innovation (user-centered design), with new forms of coexistence, focusing on recreational 
aspects, as well as businesses, the environment and the economy. 
 
Participatory co-design assemblies for the locality, but also meetings, discussions and 
conflicts: these are the grounds to implement projects, where “design identity”,  
sustainable cultural productions, reuse of abandoned spaces, site-specific projects,  
street art and everything that this research (that is very much a “work in progress”)  
can facilitate, are discussed. 
 

 

Figure 3.   The spaces of culture and of art encourage and develop a new "attractive" 
vocation for the area. 

2.4 Purposes of the interventations 

When the health emergency is solved, getting used to physical contacts again may not be 
automatic. So students, leave the classrooms! Citizens leave your homes, professionals leave 
your offices, shop owners leave your shops, local administrators leave your institutions! We 
are talking about the common good of all and not that of the individual. The goal is to give 
visibility to a journey towards the “right to the city”. By using the example of the European 
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experiences related to evolved cultural Districts, it is possible to create connections between 
the players of the local environment: public administration, entrepreneurs, educational 
systems and universities, cultural operators, associations and civil society.  
 
From the experiences of the "old" industrial districts which created production chains not  
in the factories but directly in the localities, this model is re-proposed in the research, 
production and absorption of culture; that is the precondition and integral part of cities and 
societies viewed as sustainable environments. 
 
The publication of the first report of the World Commission on Culture and Development  
of UNESCO related to creativity and culture dates back to 1996. It is interesting to note  
that in the document creativity is considered as a tool to empower local administrations.  
To tackle large cultural industries (publishing, cinema, etc.) administrations must support 
important creative processes to map in a systematic manner the social and technological 
resources available in the local area (local capital), establishing alternative development 
models and new public policies. 
 
It is necessary to rethink time and space of production in terms of the vocation of the 
locality; environmental, economic and social sustainability, with a hyperlocal approach.  
The valuable resources of these new cultural district models are the demographic, 
ethnographic and anthropological heritage which includes live entertainment, the 
production of contemporary art, film, television, publishing and multimedia industries, 
typical local products, fashion and design. An area designs its own district model around  
its most valuable assets and its vocation, both in terms of the services offered and of its 
collective intelligence which can attract investments for specific production lines. 
 
The goal is to encourage and develop a new “attractive” vocation for the area of San Lorenzo 
focusing on culture and art in general, entertainment, socialization and cultural production. 
The backbone of the project is the use of innovative design techniques to promote the 
culture of the locality, its developments and the protection of its cultural heritage, as well as 
the aggregation and mobilization of people and energy to achieve this purpose.  A project  
of this magnitude can be achieved in Rome, that has always been characterized by 
fragmentation and discontinuity that define the urban landscape of many global 
metropolises. In the representations of “smart cities” each element and each function  
seems to be placed in a continuum that is as coherent as it is taxonomic. The vision which 
gives order is the one that has already translated and identified reality through the 
categorization of data that can be “read” by artificial intelligence. Data collection, storage 
and querying is not for everybody. Those who have invested in these sectors require a 
reconfiguration of space and time that is useful for the processes they implement: they 
require not a community but an interconnected community, the opacity of algorithms, that 
the citizenship right be linked neither to soil, nor to blood, nor be universal, but that it would 
depend on the transfer of personal data by individuals. 
But this globalized city, this smart city, suffers a crisis when the plague spreads in Thebes, 
when Covid-19 empties the territory of those actors who apparently animated its economy: 
platforms for short-term rentals, tourists, non-resident students, minimarkets, food & drink 
and entertainment activities related to nightlife.  

2133   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL



A new way of perceiving the locality: economic growth, social inclusion, environmental protection. 

 

 
The city is now like a bone stripped of flesh, there is apparently nothing left to extract value 
from. But the value is there, and it comprises all of the resident citizens left to live in the 
neighborhood, the elderly, the migrants, and above all the social groups, voluntary 
associations, local gyms, those who have occupied abandoned spaces to regenerate them, to 
transform them into places of culture, socialization, experimentation, solidarity, that are free 
of charge and open to everybody. 
 
To start again, the best elements of our communities will be able to interact with each other 
through three guidelines: research, exchange and operativity, creating a connection 
between resident citizens and students, researchers and experts in the management of 
cultural districts, to exchange information and experience. 
 
This possibility is facilitated by the positive benefits that the pandemic has highlighted such 
as the possibility of communicating from a distance, of tackling a problem from all over the 
world, thus favoring discussions that have multidisciplinary approaches, facilitating the 
mapping of stakeholders in an area and defining the KPIs that must be analyzed, studying 
the local environment, processing the data obtained and sharing the results through 
participatory design sessions where projects, ideas, theoretical and practical activities are 
shared. 
 

 

Figure 4.   Art: yesterday, today and tomorrow. Example of the Classika project in San 
Lorenzo. 

2.5 Ongoing activities 

The activities in the field feature different projects and show just how much an educational 
institution such as RUFA can bring to the development of an area and how the perspective  
of the new generations can generate new possible worlds. 
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Art: yesterday, today and tomorrow. 

• Sculpture: Classika, a homage to the decadence of Rome through a series of 

busts of contemporary characters of the San Lorenzo district, interpreted 

according to the stylistic features of classical Roman portraiture; 

• Site specific: lights and sounds of memory, to actively redevelop abandoned 

spaces, looking into and enhancing the “dark” areas, such as the Casa della 

Memoria (House of Memory) in via Tiburtina through the light of art;  

• Audiovisual project: the stories and characters of the neighborhood, the voices 

of the artists who “rest” at Verano, from Vittorio Gassman to Alberto Sordi;  

• Multimedia: video installations, sensitive maps, participatory museum of the 

area;  

• Videomapping: shows in the squares that create a narrative and visual scene 

focused above all on the neighborhood today and its future liveability. 

 

Culture: being reborn after the apocalypse.  

• Multimedia exhibition: interactive installations that tell of the evolution and 

transformation of San Lorenzo from a working-class district to a University 

district, including the bombing of the 19th of July 1943;  

• Documentary film: the symbolic thread that links the tragic death of the young 

Desirée with the myth of Iphigenia, the sacrificial victim who atones for the 

sins of an entire society. The humanity that populates San Lorenzo becomes 

the protagonist of the making of an imaginary film about a modern Iphigenia;  

• Photo reportage: a research focused on spaces and people: squares, streets, 

gardens, rooms, but above all communities, associations, gentrification, 

marginal situations, social degradation, memory;  

• Publishing: a print and digital magazine for San Lorenzo: the places, the 

characters, the history but above all the current affairs and events, told 

through “profound” and vernacular designs and signs. 

 

Design: participate and connect. 

• App design: applications designed to connect people and places using specific 

key words, such as “art”, “together”, “economy”, “local currency”, “security”, 

“discovering the neighborhood”, “sustainability”, “Urban décor”, “gaming”: the 

Apps are a way to promote socialization, meetings and exchanges that are not 

only virtual; 

• Neighborhood signs & wayfinding. Paths that connect places through the 

multiple interpretations of the space from the point of view of those who pass 

through it. Unconventional signage and interactive exhibits;  
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• Creative design: research groups for the production of posters, art books using 

risograph printing, board games featuring the characters, places, and imagery 

of the neighborhood;  

• Place design identity: A participatory city branding project of a multifaceted 

district, vital and traditional at the same time. Indispensable tool to make the 

area grow and stand out both in terms of attractiveness and social cohesion;  

• Type design: a font, a typeface dedicated to San Lorenzo which will bear his 

name, an identity defined starting from the typography to describe the 

neighborhood; 

• Advertising: a “call to action” to involve businesses, associations, cultural 

institutions and citizens to plan together events, performances, festivals, apps 

useful for redeveloping the territory; 

• Virtual reality: San Lorenzo in 2030. A “non-place” where large digital 

platforms will have taken over the city and residents will not have a soul. 

Virtual reality shows the main street of San Lorenzo completely immersed in 

this dystopian future;  

• Gamification: Zombies in San Lorenzo, a video game for the neighborhood. 

From the Verano Cemetery an army of zombies moves to conquer the 

neighborhood, allied with Roman crime and drug dealers. But the few 

remaining residents that are the non-resident students and the cultural and 

social entities of the area fight them;  

 

 

Figure 5.   Design: participate and connect. Example of the "Fluxus" project, digital 
wayfinding at San Lorenzo. 
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Figure 6.   Design: partecipate and connect. Example of the app design project (Instagram 
page: sanlorenzo_cometivorrei). 
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2.6 Synergies 
The project involves local public institutions: the Municipality of Rome II and DiSCo Lazio 

(regional body for the right to an education), which has its headquarters in San Lorenzo. 

These institutions have a direct and concrete interest in the area. 

Regarding the voluntary associations and the nonprofit world, focusing strictly on the 

local and urban networks, a collaboration has been created with CNA Rome (Crafts 

National Confederation) and with Arci Rome, a long-standing association for social and 

cultural development. 

In terms of businesses, the Intesa San Paolo banking group is involved. It has contacted a 

network of local businesses with the aim of creating networks and collaborations 

between entrepreneurs. 

At an educational and University level, a successful collaboration has been created with 

the IT department of Sapienza University of Rome, which has its headquarters in San 

Lorenzo. 

Another strategic player is the crowdfunding platform “Produzioni dal basso”, that helps 

provide support to specific projects. 

 

2.7 Expected results 
Various results are expected from the project, both in terms of academic education and 

innovation in the approach towards urban policies. First of all, a new framework for 

commissioning should be defined, which is not necessarily represented by a contract 

provided by a Public Administration. These types of activities are increasingly financed by 

the European Community through specific programs such as Creative Europe. 

Another result is represented by the development of the students' abilities to deal with 

complex systems, such as those of the city. Place identity design has been strongly 

developed. The most forward-thinking local administrations have realized that design 

fails if it does not involve participatory policies and local key players. 

This type of approach will be strategic especially during the post-Covid-19 reconstruction 

phase. The New European Bauhaus and the declaration of Ursula von der Leyen are 

significant in this sense: 

“I want NextGenerationEU to kickstart a wave of restructuring across Europe and 
make the Union the leader of the circular economy. But it's not just an 
environmental or economic project: it must be a new European cultural project.” 

Culture as an engine for development. Sustainable and inclusive development as stated 

by the 2030 Agenda for Sustainable Development (SDGs), specifically in point 11: 

"Sustainable cities and communities". 

And finally interdisciplinarity. Such an articulated project requires many professionals 

(graphic designers, videomakers, artists, product designers, set designers, social media 

managers, etc...) who interact, discuss and act in a coordinated manner on the basis of a 

common project and objectives: the distance between the different disciplines has 

increasingly decreased and this allows us to train a new creative generation that has 
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multiple skills. 

 

3. Post-pandemic conclusions and discussions 
 

Not only are artists and professionals formed in Academies and Universities, but also 

new citizens: they are places where very important experiences occur that influence our 

future, they are laboratories in which we learn and at the same time develop our critical 

thinking skills, they are places of culture, where the generations alternate, acquiring an 

identity, finding a meaning for their actions. The designers and the artists are not simply 

technicians who uncritically operate in mainstream communication, but people able to 

find new directions and explore new areas; where a new symbolic, deviant and 

unexpected order can always be defined. 

Academies and Universities participate in the contemporary cultural debate as 

promoters of new approaches and new visions. Only by giving cultural and operational 

tools to the new generations, as well as concrete opportunities to follow specific 

research paths, can we fully examine the contemporary through the living eyes of our 

children. 

In conclusion, the sudden unavailability of public spaces has shown their importance, as 

well as that of sociality. The loss of places and opportunities to meet and for cultural 

growth, even if temporary and motivated by the need to contain the spread of Covid-19, 

has been particularly felt and suffered by the younger generations who, as direct 

witnesses of the pandemic, could be the key to change. The new generations of 

students, now immersed in a blended existence between physical spaces and virtual 

meetings, will play a key role in society for the social relations of the future. 

Figure 7.   Planning from the area, for the area. To awaken consciences, to combine theory 
and practice in design, to bring together different generations. 
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Abstract  The reasons why human wear jewellery are more intricate than a basic motivation 
to adorn themselves, one of which is to convey their sentiment. No matter pleasing pieces as 
tokens of affection or mourning jewels in remembrance of someone who has died. Heart-
broken to hear millions of people were dead of Coronavirus last year, the author created a 
series of mourning jewellery for people who lost their family members and close friends in the 
disaster. The author hopes the work could help to ease their grief to some extent and 
contribute to the recovery of their psychological health. The research project is also for 
compassionate people who have willingness to support the victims as well as for the entire 
society to commemorate this event. 

KEYWORDS | JEWELLERY DESIGN, MOURNING, PSYCHOLOGICAL HEALTH 
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1. Introduction 

“Is there a possibility that people can use an artistic or poetic way to express their emotions 

after a disaster like Covid-19, so that their agitated mood can be recovered more quickly? Is 

jewellery an ideal medium? Is paper a suitable material choice for the mourning jewellery?” 

The research project started with these questions. 

The miserable condition of Covid-19 at the beginning of last year is too hard to forget that 

thousands of people died in very short time and everyday news reported the updating 

statistics as well as people were requested to stay at home and any gathering was forbidden. 

The whole society remained stagnant at that moment. 

While the factories, the schools open again gradually, and the economic and life order could 

be recovered in a short time, people who lost their family members and close friends in this 

disaster could never feel easy to stop the suffering and heartbreak. Money can be earned 

again, but the deceased never return. Bereavement is one of the most unacceptable and sad 

experience in one’s life. Not only the victim’s families need assistance of relief money from 

the government or charitable institutions, but also the bereaved need solicitude from the 

society. The trauma, if not being handled properly, could be lifelong. No matter how greatly 

we are distressed, the deceased have already gone. However, the influence on their families 

or close friends has just started. Human beings seem never capable of averting the natural 

disasters, but what we can do is to show solicitude for the bereaved, to use some proper 

means to help them get rid of sadness as much as possible. According to psychological points 

of view, the most important one is to let them express their sorrow adequately rather than 

suppress or try to remove these moods. 

This project has explored quite a few possibilities of paper used as a main material to make 

contemporary mourning jewellery. While traditional materials like gold are rare and with 

‘original sin’, paper is an everyday material widely found and easy to recycle which have 

value of ecological ethics contributing to environmental sustainability (Cappello, 2009). The 

rich properties of paper (both physically and optically) such as easily shaped and 

translucency enable it to be a proper story teller (Coan, 2009). Moreover, the ephemera of a 

man’s life can be appropriately represented by paper due to its fragility. The light weight of 

paper and its intrinsically perishable quality can be seen as a symbol of man’s intangible soul 

and biodegradable body after death. Besides, in Chinese culture, people burn different 

paper craftwork to memorize lost loved ones. 

Several objectives that constitute the aim of this project are set and achieved. They are at 

least one satisfactory piece of final outcome in each of five paper manipulation skills which 

are papier mache, origami (folding), stitching, layering and encasing. All the final outcomes 

should be closely answered the research question which is to help people express their 

emotions related to Covid-19, including the sadness of loss, the desire for remembrance and 

the prayer for reborn. 
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At the beginning of this project, in order to initiate the research and get familiar with the 

context, literature reviews on historic mourning jewellery and modern paper jewellery have 

been conducted along with re-examining a visit to the jewellery gallery in V&A Museum that 

the author once made. Followed by the first design prototype, a quantitative and qualitative 

survey of people’s thought and understanding of mourning jewellery has been conducted by 

the form of questionnaire both offline and online. These feedbacks were used to inform the 

project proposal. Then the author did case study of relevant precedent work as well as 

collated textual and visual resources related to paper jewellery design concepts and making 

techniques. In addition, an interview with a psychologist, whose expertise is in bereavement 

after disasters, has been studied to get a knowledge of how valid psychological intervention 

is carried out for people after suffering from a huge natural disaster, which has been taken 

into consideration of the design process. Then the author moved on to the practice-based 

approaches to develop the project, i.e. sketching and modelling. Both of them serve as 

essential actions throughout the making process. Design and Make Paper jewellery (Kelly, 

2011) has been carefully studied to acquire instructions of applying different techniques of 

making paper jewellery. Simultaneously, throughout the entire project, continuous reflecting 

on finished exemplars is conducted. 

2. Mourning jewellery 

2.1 Historical Context (gallery visit & literature review)  

After re-examining the visit to William and Judith Bollinger Gallery in V&A Museum, the 

author started to realize how many different functions jewellery has been involved in since 

the very beginning of human civilization. It is regarded as an accompaniment to a man’s 

whole life from cradle to grave. From birth and fertility to childhood and survival, to love and 

fidelity, to beliefs and superstitions, to wealth and status, to death and mourning. Jewellery 

adorns and protects the wearer on the journey through life. It could be a way to pray for 

something such as good luck, romance; could be an amulet to protect against illness or evil 

power; could be an object to express love and affection; could be a sign of faith in some 

beliefs like a certain religion; could be a mark of authority or social status. Also, jewellery 

could be a medium to express grief and remembrance. 

Historically, mourning jewellery was very popular in the reign of Queen Victoria. Some 

special materials such as fine carved jet and woven human hair were widely used in these 

types of jewellery. A considerate amount of symbolism was applied in the choice of stones 

and motifs. For example, a ring that set gems with the order of diamond, emerald, amethyst, 

ruby, emerald, sapphire and topaz represented the meaning of ‘dearest’. The language of 

flower patterns also inspired a large quantity of design. For instance, ivy represents 

friendship while lilies of the valley stand for the return of happiness. These mourning 

jewellery were not only used to express grief feelings about the dead, but also used as an 
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affectionate remembrance of the loved ones. However, mourning jewellery didn’t regain its 

popularity in the 20th century except after the Titanic was submerged in 1912 and World 

War I (Luthi, 1998). Both saw the substantial loss of life.  

2.2 Contemporary Context (survey & case study) 

In the modern day, wearing mourning jewellery becomes a more personal choice and differs 

from culture to culture. According to the answers from the author’s questionnaires, Chinese 

wear a piece of black textile or a white fabric flower on arm to mourn for the dead while 

some of British wear a chain with the loved one’s ring around their neck as a remembrance. 

Other British may have amulets with some items related to the dead person, such as the 

ashes. Sometimes, they wear lockets with photographs of loved ones inside. In Ukraine, 

most people wear jewellery of national colours (yellow & blue) to express sorrow over dead 

soldiers and revolutionaries. In East Asian cultures, people burn joss sticks and paper-made 

objects in front of tombstone and the photo of the deceased. It is common in many 

countries that people wear or keep the item of jewellery from the one who had passed way.  

Although there is not much prevalence of mourning jewellery today like hundreds of years 

ago, contemporary mourning jewellery has been effectively used to express sadness and 

show public concerns about loss in disasters, making the bereaved feel supported and 

lessening their sorrow. It becomes a rallying point to raise money for the victims afterwards, 

such as Poppy Appeal for World War I in the UK and Yellow Ribbon Campaign for Ferry Sewol 

Sinking in 2014 in South Korea. Also, special jewellery was designed to raise money to relief 

organizations by celebrities, designers and retailers after the Japan Earthquake in 2011, a 

major disaster that led to the meltdown of Fukushima Nuclear Power Plant. 

 

Figure 1. The special jewelleries designed for World War I, Ferry Sewel Sinking 2014 and 
Japan Earthquake 2011. 
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3. Paper craft and sustainability 

3.1 paper and ecological sustainability (material) 

Paper, as a material of commonplace nature, seems everywhere around us. It could be 

newspapers, product packages, used booklets or old phone books. Contemporary paper 

artists recycle the widespread substance and instil it with new value, turning waste into 

treasure. An ecological subtext is at play here. Manheim (2009) suggests, “seeing potential in 

the overlooked is something artists and designers have long been accomplished in”. In 

today’s society, mountains of short-life, obsolete products are manufactured every day. 

After their brief “object-hood”, there could be the continuing lives of the original materials if 

they are recycled or reused. Take newspaper as an example. On the one hand, the daily 

newspaper is the representative of ephemera: the contents are soon outdated by the end of 

the day because tomorrow’s publication has already been printed and ready. On the other 

hand, the physical matter of newspaper takes a long period to resolve, even expose it to the 

weather. So, using second-hand or discarded materials rather than virgin materials to create 

new items is a great way to push forward ecological sustainability in our society. As 

“sustainable development” is defined as the development that meets the needs of the 

present without compromising the ability of future generations to meet their own needs, we 

do not tend to leave our future generations only rubbish without any useful resource and a 

broken ecosystem as a legacy. We should avoid waste matter to be left on the earth as much 

as possible now. 

3.2 Paper jewellery and cultural sustainability (value)  

Siliakus (2012) states that the unique characteristics of paper that sturdy yet flexible 

simultaneously enable it to be manipulated in a number of ways. Creased, cut, folded, bent, 

engraved, painted, written on, printed on, …, the list is by no means exhaustive. It can create 

sublime projects, such as paper jewellery. Contemporary jewellery questions the value of 

traditional jewellery from forms to materials: often done by adding, removing, or 

superimposing traditional values onto materials which are not usually considered valuable in 

the context of jewellery (Manheim, 2009). Paper jewellery is an epitome of that: it sweeps 

clean the excessive commercial needs in our society currently and calls for a return to the 

origins of creativity. Danieli (2009) announces that it is merely in terms of originality, 

construction skill and aesthetic result that make art valuable. Paper jewellery challenges the 

mechanical concept that it is the long-lasting intrinsic value of the precious raw materials 

that supports the quality of a piece of jewellery which live the daily nature of our lives. Paper 

jewellery meets the industry’s urgent need to go beyond the values and limits of the metal 

or fabric so as to claim the priority of invention and manual skill in current situation. It 

reminds us the original and intrinsic characteristics of jewellery are ornamental, symbolic 

and body furnishings rather than acts as property proof for safekeeping or passing down 

(Morozzi, 2009). It refocuses attention to the value of the conceptual idea rather than that 
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of the material. Moreover, the lightness of paper is well-matched with the physiology of the 

human body whereas metal jewellery very often implies the hardness and ruggedness. 

Thorpe (2007) states that cultural sustainability asks designers to create evolving artifacts 

which help people connect to the past while also being mindful of the future, not only 

considering the present but also the long term. These evolving artifacts meet people’s 

emotional and expressive needs intrinsically rather than extrinsically—the latter are driven 

by commercial connotations. Thanks to paper’s poetic nature and versatility, it’s an artistic 

medium properly to tell stories and make evolving artifacts, especially jewellery, which stays 

close to people’s daily self-decoration and emotion expression. 

4. Design ideas and making 

Thorpe (2007) highlights that ‘stories’ are a good way of making sense, or making meaning 

since they draw us in emotionally. Designers can concern from the past and collective 

knowledge or examines scenarios of the future. Based on this concept, the author tried to 

propose a concise name which represents a story or a feeling, for each piece in the series of 

mourning jewellery she designed while combining five different techniques of paper making. 

They are the pair of “Star in the night” bracelets, using papier mache; the set of “Revive by 

love” rings, using layering; the “Solidarity” bracelet, using stitching; the “Pray for being 

strong” brooch, using encasing and the set of “Flower blooming” necklace and bracelet, 

using folding. Aside from the author’s own design ideas, she also got quite a lot inspirations 

from the questionnaire’s results which she asked respondents to write their feedbacks on 

the first design piece and the key words that came to their mind. The first two pieces are for 

the bereaved to long keep so they are packaged in delicate boxes, while the last three are 

for the public so they are in portable envelopes. According to an expert in post-disaster 

psychological intervention, both the bereaved and the sad public need express their mood 

by some concrete behaviors. 

4.1 “Star in the night” bracelets | Papier mache 

The bracelet consists of several beads. The number of beads represents the age of the dead 

person. The material to make the beads is recycled newspaper. Except the eco-friendly 

factor, the reason why the author chose newspaper is: to most of the public, the natural 

disaster is just another piece of news that would be forgotten like outdated newspaper  

soon being tossed into a bin. However, to people who lost their loved family members, that 

would be an unforgettable event and it is impossible to forget the victim throughout the rest 

of their life. Newspaper can be a carrier to hold and preserve their memories with the 

deceased. The shape of the beads is designed and handmade to be roughly round. Firstly, it 

resembles pearl, which represents the tears, associated with sorrow. Secondly, in the 

countries or regions where Buddhism is the main religion, the round shape also resembles 

Buddha beads used for praying. Thirdly, the round shape resembles the heavenly body in the 
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universe which appears to be star we can observe in the dark night. Also, the color and 

pattern the author chose is from an idea based on a beautiful old story: one person who 

passed away on the Earth will fantastically transform to a star in the universe. Our loved one 

never left us; they just became another form of existence. When we look up at the starry 

night, the shining stars are they looking back to us, let us know they are fine. 

 

Fig 2. “Star in the night” bracelets (originally designed as a necklace) and an early sketch. 

The author got not a few feedback via her designed questionnaire. And some of them are 

quoted below:  

• “Colour is nice.”; 

• “Colour is dark so I feel more serious than normal silver accessary. Looks like 

rock.”; 

• “Earth-like. Special. Feeling it’s made of natural stones.”; 

• “It’s similar to juzu. Also, it looks like fortune stone bracelet. But I can feel what 

you wanna show after I read your explanation.”; 

• “The form makes sense. Can’t comment on materials though without looking at 

the real thing.”; 
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• “I like the fact that not all the beads are the same, representing that all tears are 

not the same and unique. The colour used is nice and has a very earthly feel.”;  

• “I think it is a lovely design with a beautiful meaning behind it.”; 

• “It’s beautiful, very balanced and calm. I can definitely see the reference to the 

tears.”; 

• “I really like the inspiration behind it and the concept of people’s souls becoming 

stars.”; 

• “I think it is a nice concept and it is practical.”; 

• “Like a Buddha beads. Colour looks like star.”; 

• “It is quite nice because it reminds me of universe.”; 

• “Its look already makes me think of legends (probably because of material and 

shape used). It looks simple and lyric, I would love to have one, especially if it 

conveys special meaning.”; 

• “It’s beautiful. I love the idea that our loved ones become star dust.”; 

• “Without the explanation, I might not have understood the meaning of the 

piece, but the explanation makes it clear. The colour is intriguing and it makes 

me wonder what dyes were used to make it. I feel maybe the beads could vary in 

size to represent different people/souls and could have different hues of colour 

for the same reason.”; 

• “It does make sense, a beautiful sentiment.”; 

• “Your words above help me to understand the meaning of the necklace/bracelet. 

It makes sense.”. 

The comments suggested to change is in common: 

• ” I really like the colour and your idea of this accessary but when I wish to buy, I 

would want to have a bit smaller, it may be easier to wear in daily lives.”; 

• “a little big”, “It’s too chunky for me.”;  

• “Personally, it is too big for me. Because I prefer something small which is 

meaningful and can relate to our loved ones.”. 

After reading the above feedback, the author tried to figure out target users of this project. 

Since this piece is for the victim’s family to mourn, it’s different from giving the public to 

commemorate the event or wear as a daily jewel. However, the global respondents’ 

feedback expanded my thinking that I could design some pieces like yellow ribbons for Ferry 

Sewol Sinking which has been mentioned before or national colour jewellery for Ukrainian 

Revolution. Those pieces can raise the public’s awareness of the tragedy that could turn to 

spiritual and financial support for the bereaved families. 

Respondents’ answers of “If you wear a piece of jewellery to mourn for the dead, what type 

of jewellery would you like? And, what kind of look would you prefer it to be? Why?” further 

inspired me for the following jewellery designs. 
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Fig 3. The following jewellery designs’ outcome. 

4.2 “Revive by love” rings | Layering 

It was made by wasted tissue box. The pink color represents love. The layers mean people 

can gradually rebuild their life order and make a recovery from the emotional wound step by 

step.  

4.3 “Solidarity” bracelet | Stitching  

This bracelet was plaited with newspaper stripes and a green wool. Green represents hope 

for reborn. The form of it means only be together can we conquer the difficulties. Without 

the wool, the fragile paper stripes are so easy to broken. 

4.4 “Pray for being strong” brooch | Encasing 

The two-triangles shape represents mountain, which always give the feeling of 
strong power. The colors are from pray flags. Sewing simple and natural lines at the 
back of the brooch, it can be easily worn with a simple safety pin. 
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4.5 “Blooming” necklace and bracelet | Folding 

Like flowers blossom each spring, there are always new hopes. The way to connect paper 

flower and the band has changed several times. Finally, in order to achieve utmost eco-

sustainability and easy to massive produce for the public, I chose the simplest way of cut and 

insert and paper itself as band material. Additionally, the fragility of paper flowers reminds 

people of cherishing the evanescent life. 

5. Summary 

After a couple of weeks’ research, idea exploration, experimentation and refinement from 

the initial intent, a series of paper jewellery has been produced as a response to the 

research proposal. 

On the one hand, the positive features of this project are:  

• It creatively combined the emergent paper jewellery with a practical mourning 

function;  

• It was enriched by the conducted questionnaire’s feedback; 

• The outputs of it are meaningful, related to great love and care for human 

beings’ common destiny: be united and face the unavoidable huge natural 

disasters together. 

The author has gained a great deal of new knowledge and skills through the research 

activities done: 

• Her understanding of jewellery has been deepened, e.g. its multiple functions, its 

various styles and materials among different cultures in the history; 

• Studying interview script of an expert in post-disaster psychological intervention 

broadened her horizons; 

• Paper manipulating techniques have been studied and tried along with other 

materials such as brass and foam;  

• The author has experienced how to design an online survey and how to appoint 

an archive visit in University, which could also be used to assist her future 

research projects. 

In addition, the author feels her critical thinking skill and self-direct study ability have been 

strengthened through the process of doing this project. The author feels more comfortable 

and confident to present her work and ideas. These research skills are used more flexible 

than before.  

However, on the other hand, due to the time limitation, this project certainly has further 

aspects to enhance:  
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Firstly, the author has not managed to contact the bereaved family directly to get their 

feedback about her design yet, who are the first group of her target audience. 

Unfortunately, the time was run out as the follow-up project development work occupied 

the author’s subsequent effort and time. That means the final testing stage is missed. The 

experience teaches the author again the importance of time management. Do pay attention 

to time-limitation and self-evaluate the project plan constantly.  

Secondly, the author’s initial intent of incorporating psychological knowledge could be more 

in-depth. That is to say, conduct qualitative interviews with psychologists and people who 

suffered from losing family members about her ideas and design work. Then improving with 

clear aims. 

Thirdly, the target audience can be defined more clearly and practically at the beginning of 

the project when producing the statement of intent. If so, the direction that the project 

should work toward could be clarified more, the relevant analysis and evaluation about how 

the outcomes accurately answer the research question could be easier. Further 

understanding and well-use of methodology are needed. 

When referring to the making part, if time is allowed, each technique can be explored more 

adequately. To achieve a more environmentally-friendly result, even paper and pigment 

could be handmade, using some natural components. Ways of dyeing, finishing and 

packaging could also be taken into consideration to accomplish a more complete project and 

its visual proposal and portfolio.  

Last but not least, to add sustainable factors to the project, the author can take into account 

the possibilities of the jewellery that is revealed by wear and tear, and use it in a 

constructive way. For example, use layered finishes. Similar to the way blue jeans fade, new 

colors might be thrown up when top layers wear off. An exemplar of this is the mourning 

rings designed by Miriam Verbeek (1993), which are made from silver covered with fine 

black silk crochet. As the rings are worn, the crochet begins to unravel, revealing the silver 

rings beneath. It symbolizes the grieving process from the blackness to the lightness and the 

lasting part represents the memory of the dead person. Verbeek also made another piece in 

this vein: Tears Collar holds tiny glass balls in a fragile nylon membrane. When the nylon is 

worn, the frill of nylon disintegrates so that the necklace will cry tears. The author identifies 

strongly with Verbeek’s concept behind the series of her mourning jewellery: “Dying is a part 

of life and it is as natural as being born. Yet, in our culture we are not familiar with it. For my 

jewellery I worked with fragile materials, to depict the transience of life. The moment of 

saying goodbye and the process to give your sorrow a place, are things I used in my work.” 

(Verbeek, 1993). Another idea, suggested by the author’s tutor, is to contain flower seeds 

inside the paper jewellery. When it was used and thrown into soil, the paper part can be bio-

degraded gradually thus providing nutrients for the growth of the plant. 
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Abstract | Maturana and Varela in 1973 declared that an autopoietic unit is the one that 
creates, reproduces, and repairs its own components and organization. The last two hundred 
years, humankind has generated an unprecedented technological development. 
Unfortunately, it has broken the balance of the biosphere, leading to a new geological change, 
the Anthropoccene. Design must assume its share of responsibility. It is clear that the practical 
theoretical model assumed so far is not working, it is necessary to make a paradigm shift. By 
appropriating a methodology born in biology and created to determine whether we are facing 
an autopoietic entity, design seeks new ways of understanding oneseed and thus being able 
to have a more sustainable action. This research suggests that contemporary sustainable 
design, understood as a systemic model anchored in the theory of autopoiesis, will constitute 
a methodological theoretical tool that will allow a more harmonious link with the 
environment. 
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Presentation 

The 2019 Global Outlook Report stated that in the next 10 years, one million species could 

disappear due to human actions (UNDP and UNDFCCC). In 2018 the World Wild Fund for 

Nature had released its biennial Living Planet Report and it documented that since 1970 the 

average vertebrate population has declined 60 percent (WWF, 2018). Like these, there are 

hundred, thousands of papers and research. No wonder the Anthropocene, is here to stay 

(Cumulus Think Tank, 2016), and it’s no news designers have been in part responsible for 

what’s going on with our environment. We must find new ways for Design´s development, 

the model must change. What was normal has become the unnormal, the unnatural, the 

unpresentable. The old model must go. 

Giorgio Agamben (2009), French philosopher, declares that being contemporary with 

someone, does not rely on spatial or temporal factors. Rather, it’s given by the possibility of 

a true dialog with your counterpart based on the possibility to interexchange ideas. If the 

possibility of a dialog does not exist, you cannot speak of contemporaneity. 

Contemporaneity will be related to the capacity of relating to the moment of history on 

which you live, but above all, in the capacity of taking distance from it. You can't question 

something if you're not fully immersed in it and at the same time have a distant, objective 

view of it. You can only dialogue if there are dissimilar positions with whom to confront your 

ideas, where you can be listen, listen to others to and try to understand them. Otherwise, 

doctrines and dogmas arise giving absolute truths the possibilities to conquer the sea of 

knowledge.  (Agamben, 2009) "An intelligent man may hate his time, but he knows he 

belongs to him irrevocably anyway, he knows that he cannot flee in his time" (Agamben, 

2009, p. 1). 

Today's design must assume its share of responsibility for environmental deterioration. It 

therefore requires questioning the disciplinary legacies it has accumulated, especially in 

structural and organizational terms. It is, from the maturation of the discipline that a 

structure has been defined in design. And many of its characteristics have its origins in the 

foundation of the Weimar State Bauhaus, 100 years ago, under a totally different reality 

(Raineri, 2017). It is this fact that has led to a continuous limitation of a disciplinary evolution 

and preventing the ultimate purpose of design from being fulfilled in a sustainable way. 

Design’s tradition, like that of other disciplines, has maintained a mechanistic view of its 

constituent components, defining a partial view of its operations and links. However, a 

systemic gaze could manage to clear and illuminate areas that up to this day have been 

partially visualized, isolated, or strictly ignored.  

As a way of thinking design in a more harmonious relation with its environment, this paper 

proposes an approach from the world of biology. Not as a practice of biomimetics, but as a 

first and second order epistemological observational tool. Specifically, using the work of 

Humberto Maturana and Francisco Varela as a framework. They developed the concept of 

Autopoiesis, which initiated a new paradigm in the definition of what characterizes living 

beings. For them, autopoietic systems are those that create, reproduce, and repair their own 

2154   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL



Autopoietic design; seven components for a sustainable future design model 

 

frontiers, components and organization (Maturana, 1980). They have stated that molecular 

autopoiesis is a characteristic which is unique to living systems. Nicolas Luhmann (1991), for 

the formulation of his theory of a functionally differentiated society, makes use of the 

concept of autopoiesis and applies it to social sciences. Luhmann's usage of the concept, 

relates it to how social groups internally produce the elements and relationships that 

constitute them. Likewise, he argues that there is a differentiation between the world of 

practice and that of science, that is, presents the coexistence of two parallel systems as a 

result of differentiated functionality (Riis, 2013). This same discussion has been in vogue 

since the early stages of modern knowledge, even way back with Jonathan’s Swift 1704 

satire “The battle of books”. Where Neoteric and Paleoteric knowledge confront, just the 

same discussion we found in design today: theory and/or practice. 

We know that design is a discipline that has been specializing and concentrating its field of 

action into ever narrower aspects of the challenges it encounters. Self-imposing partial views 

of its actions and surroundings, has made design lose the holistic capacity it once had. 

Design has become totally alienated from his environment and its time; design is no longer 

contemporary and is no longer sustainable. So, it’s time to put in action one of Buckminster 

Fuller’s famous mantras: “You never change things by fighting the existing reality. To change 

something, build a new model that makes the existing model obsolete” (Buckminster Fuller 

Institute, 2016).  

A new model has to be built, and we need some giant’s shoulders. Biology, with Maturana 

and Varela’s theory of autopoiesis, is the logic way to go. If autopoiesis has worked for living 

beings for the last thirty-five hundred million years, it should help design become more 

sustainable. This paradigm turnover would lead design to be understood as an autopoietic 

entity. If we could understand and start reconfiguring design as an autopoietic systemic 

discipline, maybe we could have a chance for a more sustainable future.  

Procedure 

The absence of a prior link between design and autopoiesis required recognizing the absence 

of categories that had known correspondence between the two. During the evolution of this 

research, the absence of existing references between autopoiesis and design was a constant. 

That is, in this study theory and data were developed simultaneously, as they present mutual 

dependence. Juan Samaja defined this methodological approach as ternary: "According to 

which both theory - expressed as a hypothesis plot - and data - conceived as schemes of 

intellect of the facts - are involved in the models" (quoted by Ynoub, 2015, p. 41, translation 

by the author). In order to do so a three-stage methodology was created, that involved the 

following steps: 

• A first stage focused on visualizing whether we could find traces of certain 

primary concepts used for the construction of autopoiesis theory. The initial 
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concepts originated from the General Theory of Systems-TGS (Bertalanffy L. , 

1989), but where reformulated by Varela, Maturana and Uribe (1974), in order to 

avoid equivocally generalist or transdisciplinary definitions. A design 

bibliographic review was conducted, and the same concepts were illuminated in 

design. The first correspondences were found. 

• The second stage made an exploratory sweep of the disciplinary tradition and 

state of art, in search of components that could be identified, and that have 

persisted the transformations that arise from the disciplinary becoming. This is 

when certain ideas arise, because generally they were not expressed and that 

nevertheless lied underlying in the academic theoretical discourse. 

• A third stage was to take the above concepts and expose them to a six-step 

method published in “Autopoiesis: The organization of living systems, it's 

characterization and a model” (Varela, Maturana, & Uribe, 1974), in order to 

determine whether or not we were facing an autopoiestic system. Based on it, a 

questionnaire was developed to highlight certain situations and elements 

defined in the two previous stages and see if it was feasible for the design 

community to account for them. The questions were organized so that they 

could separately illuminate the components and organizations present in design 

(Raineri, 2021). 

 

In this third and last step, a worldwide survey was carried out in search of evidence that 

would allow for a characterization of design and its frontiers, components and organization. 

The survey involved more than one hundred and sixty certified designers that were filtered 

from a universe of over than three hundred individual that took the survey, coming from 35 

different countries. The criteria for filtering were decided based on their design educational 

background, in order to guarantee a disciplinary perspective with internal observers. The 

purpose of this selection was to avoid distortions from non-design educated professional or 

autodidacts who usually conduct a “protodesign” form of action. The term protodesign 

comes from the conjunction of the greek term πρωτο prōto  'first' and the word design 

(Jurado, 2010). As a result of the conducted research the following outcome was evidenced. 

Design Components 

During the process, seven essential components were identified in the observed evidence. 

Its organization gave rise to a systemic design framework. The components are: 

Human component or the referential dimension 

Design takes place within the sphere of “heteropoiesis” or the human actions (Maturana y 

Varela, 1994); and as such is an exclusive activity of humans. Anything other than within this 
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sphere, even if it is a creative process like a bird's nest, should not be considered design. This 

definition has to do with the fact that, for design as a discipline, it is necessary to be able to 

set limits. The designers surveyed, defined it and stipulated it. For them, humans are the 

ones that become design’s soul. They are the ones who make decisions and for whom we 

design. Any decision made within or through design is referenced to humans. Within the 

answers given, three instances for humans relations related to design could be observed: 

• Users; this is where the reason for the existence of the design arises, and where 

the problems, challenges or opportunities of which design takes charge appears. 

It usually is external to design as a discipline, but could be temporally 

incorporated into it as an input, as in participatory design. 

• Client / Manufacturer; this couple moves at the border of design. The client 

usually (but not always) is an agent who prioritizes his interests over those of the 

end user. Neoliberal capitalism arises. The manufacturer is the one who 

materializes the design output. It can also be the same customer or the designer, 

as is the case with author design or when using digital manufacturing. 

• Designer; the designer himself is a component. They are the ones that define the 

boundaries of design as a discipline. It is their decisions and its limitations that 

define how far design goes. The continued re-relief of the members of the 

discipline, is constantly introducing new ways and perspectives to address the 

problems that arise. Each new designer will generate a new way of designing. In 

general, everyone will carry out their work within fairly standardized and 

accepted parameters (the seven components here stated), but there will be 

those who will decide the path of research, innovation and experimentation 

beyond what each project requires, so they will be the ones pushing the 

boundaries of the profession. 

The complexity of human beings makes it impossible for design to define it in its entirety, 

just thinking about it is a nonsense. Other disciplines must come into action and help design 

do so.  We must remember it is possible to see the humans as a single individual and as a 

social, collective entity. In addition, every individual has a physical side and an intellectual-

psychic side, full of intersecting facets from which it is possible to observe it. The arena 

where design works is probably the most complex one confronted by any other discipline. 

Teleological component or the causal dimension 

Every action in design is born in the human being. Its origins are born in the cognitive 

capacity that humans have, differentiating it from the rest of the species in the sphere of the 

biotic. Humans enter an internal questioning of the proper actions and the consequences 

that his actions could have. It has ethical questionings. The collective of designers defined 

three variables that could be identified in which the Teleological Component or the Causal 

Dimension manifests itself, namely: 

2157   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL



G. Raineri 

 

• Desire / Need: desires and needs are given outside of design, in the ecological 

niche or the space where design acts. They can be from the end user or the client 

and reflect their interests; is where the initial conditions of any design project 

occur. A designer could become a dual actor, become de user at one moment 

and the designer in other, maintaining his role specificities. 

• Negotiation: the border becomes the point of exchange between design and its 

ecological niche. This is where external inputs are received, and outputs 

produced by design are delivered. In this way there is a negotiation between the 

wishes and needs present in the users and those of the clients and 

manufacturers. Designers should act as a mediator among the expectations of 

each, seeking an equitable and harmonious balance within desires and needs. 

• Opportunity / Problem: through the negotiation and as a result of the 

interaction of the other six components, the designer is able to transform those 

initial desires and needs into opportunities and design problems. This, in order to 

be able to face the challenge that is presented to him, is the way to establish a 

path of action to hold on to. 

This questioning leads design to define priorities that generate needs. Those needs are what 

design seeks to meet. If there is a situation where a creative process lacks a teleological 

component, as perhaps can occur in art, we are not facing design as declared by the 

observed community. 

Operational component or the procedural dimension  

The third component (as all others) is the conjunction of the remaining six components, and 

this is based on the dialogue that occurs within the discipline. Designers are the ones who 

define their ways of operating, of doing things, and they do this through consensus and 

group agreement. The methodologies, procedures, the way of operating inside design were 

manifested in the following variables, according to the observed evidence: 

• Own: originally all design methodologies, at some point were configured from 

those that were developed externally in other disciplines or that originated from 

the interaction with them. Each design project will require modifications to the 

way it operates, as the result of the particular needs and decisions that designers 

must make. Subsequently, the consensus arising from the evidence from the 

empirical experience will lead to define and establish methodologies in the 

collective. Making them constituent of design, after they have been considered 

appropriate and have been validated by the community. 

• Experimental / shared: Design has limitations. Design has limited capabilities 

and is able to take care only of what its ways of operating allows him. For 

everything else you must dialogue with other disciplines and partner with them 

achieving a synergy necessary to face complex problems. If there are no 

possibilities of association, design experiments. 
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• Commissions: there are situations in which design does not participatie in 

portions of the process, because it is not constituent of the project in which it is 

working or is unable to perform them. It only requires the output of that process. 

In these cases, it will carry out a commission for another discipline in which the 

process will be defined and executed. Design will only participate as a client and 

will receive the result of such operation. This may also be the case in which, once 

the design process is finished, the mass production of the result generated by 

design is executed.  

Every process is dynamic, which involves a before, an after and the set of actions that makes 

it up. There are many ways to achieve a goal and design is constantly looking for more 

efficient ways to achieve this. 

Transitional component or the temporal dimension  

Design has been defined as a projectual discipline. Projecting is to throw forward, into the 

future, towards a better future that should eventually come to our present. What is 

projected comes from an origin, prior to the moment it is projected, is nourished by what 

was before, from what was designed beforehand. The concept of discipline implicitly brings 

the fact that it is a progression from a rudimentary beginning, where knowledge has been 

accumulating, generating greater complexities. Design has a past, a today and a tomorrow: 

• Past: it is known that it is essential to look for giants on whose shoulders should 

we stand, in order to see beyond our predecessors (Eco, 2001). Disciplinary 

tradition is here to teach us what to do and what not to do. Even having the 

evidence of its negligent past actions, design continues to act in the same way, 

especially on environmental issues. It is from the past that design should project 

into the future. 

• Present: the present serves as a turning point between the past and the present 

is where design happens. Being able to anticipate what is about to happen and 

generate the conditions for it to happen in the way you want or need it to 

happen, is what design does in the present. 

• Future: the future doesn't look promising if nothing is done. At this moment it is 

necessary to remember a quote from Carnegie Mellon School of Design:  

“Fundamental change at every level of our society is needed to address the 

issues confronting us in the 21st century. Climate change, loss of 

biodiversity, depletion of natural resources and the widening gap between 

rich and poor are just a few of the ‘wicked problems’ that require new 

approaches to problem solving (2017, p.1). 

In those moments when it has stopped questioning himself, stop evolving, design has given 

the worst answers. When he starts cloning himself, he begins to deliver "answers" per mold, 

without considering the particularities of each case. Fashions appear, pollution rises. 
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Relational component or the spatial dimension  

Since its disciplinary origins, design has associated with other crafts and disciplines. 

The work of designing on the one hand is increasingly open and exposed to external 

influences and contributions. These swings shape the type of relationships that occur 

inside and from the design, which configure the following variables: 

 

• Disciplinary: the term discipline has been used in design to differentiate it from 

other fields of knowledge. Making it especially difficult, when design is being 

used in so many different ways. Sometimes is an artefact, others a process, an 

attribute and sometimes it’s a system. 

• Interdisciplinary: it’s the process where diverse disciplines work in conjunction 

with design. Blurring at certain moments their boundaries, provoking an 

enhancer synergy. 

• Transdisciplinary: Usually related to problems that can’t be solved by the sole 

presence of design.  

• Multidisciplinary: it’s a group of professionals, each with its unique disciplinary 

characteristics, working together in a common project (Erlhoff & Marshall, 2008). 

The variety of ways in which design relates, allow him to face the complexities present in the 

human being and in the complex problems it faces. The elasticity of these relationships 

allows him to face changing and diametrically different realities, without losing its integrity, 

it’s state. 

Observational component or the cybernetic dimension  

It is from the results of a profound observation of the environment and especially of the 

human being, that the necessary foundations for informed decision-making can be found; 

not doing so, is not design and your decision will be guided only by assumptions or personal 

tastes. First Order Cybernetics  is where you see your self performing an action. Second 

Order Cybernetics is where the observer, observes not only a phenomenon, but also 

observes the developer and/or who observes that first observer all at the same time 

(Bateson, 1972). Both of them are present in design and leads it to present three ways of 

observation set out below: 

• Introspection: Design can only observe itself with the tools available to it, either 

by external adoption, reconfiguration or inner creation. 

• Dialogue: it is at the frontier of design that dialogue takes place, which is the 

form of communication and transfer of information between it and its ecological 

niche. It is by observation were the fluctuations and variables that each project 

needs are verified, making design a dynamic discipline. 

• Learning: Design must always have a holistic look, because it needs a general 

overview of all the components for a proper decision-making process. However, 
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at the same time it suffers from selective blindness, lacking the necessary tools 

for certain type of observations, and that is where it requests external 

assistance. 

Umberto Eco (2001) noted that "it is difficult to move in a vacuum and institute an ab initio 

reasoning" (p. 31), and design requires these unique, specific, accurate views of the 

necessary variables for a correct resolution of the increasingly complex challenges it faces. 

Allopoietic component or the physical dimension  

This last component refers to those elements, with which design materializes its responses 

in the form of larger and more complex systems. It is important to note that these materials 

are not only raw materials such as wood or plastics. They can also constitute more complex 

systems such as an electrical circuit or non-corporeal elements such as light. They can even 

be tools that participate and condition the production process, or the spaces where a 

particular project is located. They are small gems that come to enrich the lexicon on which 

the designer can work. You can define them according to their origin by the following 

variables: 

• Own: design performs research to create materials in different ways as stated by 

Pontis (2019), pointing out three modalities: research for design, research 

through design and research by design. 

• Shared: design is a discipline that permanently interacts with its environment. 

This dialogue can occur in the creation of new materials in an associative manner 

with other disciplines or it may be the case that in two or more disciplines they 

are used in parallel. The use it is given, may be identical or diametrically 

different. 

• Outsiders: just as in the other components, design interacts with its ecological 

niche and appropriates what has been generated in other disciplines, crafts for 

example. It also resorts on bringing materials or those elements that may be 

useful to achieve its goals. 

The use of material should not be defined in advance, however it is necessary to remember 

that materials incorporate certain conditions of their own, which make them more 

susceptible to one type of use, above others. "Materials are already in form (in-formed), 

since they have characteristics that make them suitable to become a particular object" 

(Bevilacqua, 2019, p. 34). 

Design as an autopoietic unit 

Design is a discipline that is circumscribed within heteropoiesis, which means that it is a 

human activity. The human being, as a collective entity that defines his actions through 

collaborations. And even though there is freedom of action, the permanence and settlement 
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of behaviors is produced by collective consensus. Design is the product of a group of 

individuals, who for a period of time have dialogued with each other. And together they 

have decided that a certain set of components and the way in which they unfold, constitute 

the system that has been called Design. The autopoietic systems, according to Humberto 

Maturana, are those that are "organized in such a way that their processes, produce the 

same components necessary for the continuation of these processes" (Mingers, 1995, p. 11).  

The internal processes of design and its historical development generates a dynamic that 

configured certain components which had not been previously identified or illuminated by 

the design community. Subsequently, this research was able to confirm through internal 

observers the existence of these components. It is feasible to assure that we are facing a 

composite unit.  

It is well known, from what has been observed, that design has been in a process of 

continuous transformation and has been constituted from the relationships it has managed 

to form. It is possible to ensure that design is a mechanistic system, where the interactions 

and transformations that occur in it are the product of the relationships that have 

constituted its components. 

It is design based on its own actions, who defines its limits, its components, its organization 

and its structure. Since it is design that builds itself, it is in this act, that he defines his limits. 

Preferential relationships in design are the ones that define and provoke the decisions it 

internally makes. That manifests in its interactions with its ecological niche, giving rise to its 

limits, and constituting himself as an autopoietic independent system. 

This new understanding allows design to define clear disciplinary boundaries. Regulating its 

response within those parameters in order to guarantee a continuity in its operation through 

the generation of an output that is integrated into its ecological niche. A deep understanding 

of design ensures sustainability. Knowing the presence of these concepts in the collective 

discourse makes it possible to think that a design disciplinary detachment from their 

immediate ancestors is feasible. A free flight is necessary to be able to guarantee the 

generation of new instruments that allow the evolution and maintenance of the discipline. It 

is in the act of self-determination and differentiation, where disciplines reach maturity.  
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Abstract | COVID-19 threats have been impacting disadvantaged communities even harder. 
This paper looks into challenge areas and community responses to those in Brazilian informal 
settlements during the COVID-19 pandemic. These were identified through online roundtables 
with community members and representatives of NGOs in five Brazilian informal settlements. 
Our findings show how community members unconsciously design, deploying community-led 
(or diffuse) design capabilities to tackle COVID-19 challenges. These capabilities have been 
critical to coping with the immediate effects of the pandemic in communities. However, they 
are limited to short-term and reactive strategies. We argue that these natural problem-solving 
skills can be enhanced through a transition from diffuse to co-design capabilities to further 
harness community creativity towards better futures; extending community-led design 
capabilities into challenges and opportunity areas in a more strategic way for communities. 
This research contributes to filling the gap in design studies on how and to which extent 
communities unconsciously design. 

KEYWORDS | COMMUNITY-LED DESIGN CAPABILITIES, CO-DESIGN, COVID-19 PANDEMIC, 

COMMUNITY RESILIENCE 
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1. Introduction 

This paper looks into key challenge areas that the COVID-19 pandemic has created or 

exacerbated for informal-settlement communities in Rio de Janeiro and Belo Horizonte 

(Brazil) and identifies the design capabilities deployed by community members to tackle 

those. We call these as community-led or diffuse design capabilities (Manzini, 2015a, 

2015b). Our analysis shows community-led design capabilities that sheds light on how 

communities unconsciously design. We discuss how these community-led design capabilities 

can be extended into co-design capabilities to build a resilient and better future for 

communities, harnessing their creativity and potential.  

In the literature on resilience, community resilience is mostly related to natural disasters. 

Design skills, approaches, processes and methods are still under-researched in this context, 

although the COVID-19 pandemic has recently attracted attention in emergency and 

recovery contexts in design practices and research (e.g. BBC, 2020; Marchese, 2020; ED-

UEMG, 2020; UFMG, 2020). Resilience of communities is related to building or enhancing 

community capabilities throughout co-development processes of self-organising, accessing 

resources, strengthening network, harnessing collaboration, and creating mechanisms that 

contribute to holding community-led plans and efforts accountable (Berke, et al, 2011). 

Recognised worldwide, guidance on hazards mitigation and recovery are approached from a 

risk management perspective (UNISDR, 2015; UNISDR, 2016) often neglecting sociocultural 

determinants and livelihoods' diversity. 

This paper presents barriers, challenge areas, and adaptive strategies of communities during 

the COVID-19 pandemic. It analyses, frames and defines how community members have 

been deploying their natural design capabilities to tackle these challenges in Brazilian 

informal settlements. 

1.1 Context and problem 

Around six per cent of the Brazilian population lived in favelas in 2010 (IBGE, 2010). The 

largest population living in informal settlements is in Rio de Janeiro city with 1.4 million 

people in 763 agglomerates. In Belo Horizonte, 307,000 people lived in 169 agglomerates. 

Although the 2020 census was not concluded due to the pandemic, the figures for 

households in 2019 show that around eight per cent of Brazilian households were in 

informal settlements, Rio de Janeiro and Belo Horizonte had respectively over 19 and over 

11 per cent of households placed in informal settlements (IBGE, 2020).  

The characteristics of informal settlements vary across Brazil. However, there are similarities 

between these areas related to the historical migration from countryside to cities that 

unfolds the emergence of informal settlements, particularly favelas in the 1940s in Brazil. 

Informal-settlement conditions are generally related to the limitations of the physical 

infrastructure of cities (e.g. water and sanitation grids’ extension), including geographic 

features that are not favourable to regular and safe urbanization, the lack of basic services 

2166   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL



Community-led design capabilities during the COVID-19 pandemic and beyond 

 

(such waste collection, sewage treatment, water and energy supply, etc.) and the absence of 

a formal address (IBGE, 2010). Populations are predominantly composed of black people 

with low levels of formal education (Musumeci, 2016). Income sources are usually based on 

informal or low-income activities (e.g. cleaning, construction work, and waste picking and 

collection), and families are often female headed (Musumeci, 2016). 

On the 11th December 2020, there were 68,845,368 confirmed COVID-19 cases worldwide 

and around 10 per cent of these confirmed cases of COVID-19 (6,728,456) were in Brazil, 

with 178,995 deaths (WHO, 2020). In Minas Gerais, 453,364 cases were registered (with 

almost 10,499 deaths). In the State of Rio de Janeiro, there were 381,644 confirmed cases, 

with 23,546 deaths (Microsoft, 2020).  

There is a significant underreporting of cases of COVID-19 infection (Monteiro, 2020; Prado, 

et al, 2020; Veiga e Silva, et al, 2020) in Brazil. The actual number of cases is estimated to be 

about 10 to 11 times higher than the ones shown in official figures (Monteiro, 2020; Prado, 

et al, 2020). Low testing rates and diagnostic difficulties have contributed to underreporting 

and to keeping the disease spread (França, et al, 2020; Oliveira & Araújo, 2020), leading (in 

Minas Gerais) to a projected sub-notification of around 42 % by the end of the year (Amaral, 

et al, 2020).  

The Brazilian situation is also aggravated by the current government health policy which 

includes scientific denialism; ethical-political issues linked to human rights; and biopolitical 

strategies influenced by neoliberal reasoning (Caponi, 2020). Although the first COVID-19 

cases in Brazil (as of February 2020) were related to white upper-, middle-class people 

returning from Europe, the virus was quickly transferred to the favelas. By the end of May 

2020, there were a total of 260 deaths in the Rio de Janeiro's large favelas, while in São 

Conrado, an upper-class neighbourhood bordering the Rocinha favela, only three deaths 

were recorded by the middle of the same month (Oliveira, et al, 2020). Nevertheless, 

minority groups’ disparities prevail not only in Brazil (see for instance Milam, et al, 2020). 

They are especially impacted by the COVID-19 pandemic.  

In response to this, communities have deployed their strategies to mitigate COVID-19 

immediate impacts. We analyse those in the context of 5 informal-settlement communities 

in Brazil. Although design capabilities have been explored to a certain extent in design 

domains and organisational studies, there is little empirical evidence of diffuse design 

capabilities deployment determining to which extent the lay public unconsciously design. 

2. Capability, democracy and design 

The term ‘capability’ relates to people’s knowledge capital, skills, competencies and prior 

experiences. It is also seen as what someone or a group of people can do/make in order to 

achieve a (shared) aim. It refers to the ability to adapt prior knowledge to new purposes. For 
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this study, we adopt the Sen’s capability approach as a starting point to discuss design 

capabilities for community resilience in this research context.  

Sen (1999) defines capability as the potential of people to lead “the kind of lives they value - 

and have reason to value” (p. 18). He argues that the extent to which capabilities are 

deployed are influenced by interconnected factors such institutional arrangements (see also 

Acemoglu & Robinson, 2012) that determine economic opportunities, political liberties, 

social powers, enabling conditions of health, access to basic education, and by an 

environment that fosters initiatives.  

Therefore, citizens ideally have the liberty to participate in social choice and public decision-

making, being a fundamental agent of change through participation in economic, social and 

political public life. Sen highlights the need for the “effective use of participatory capabilities 

by the public” to influence “the direction of public policy” (p. 18) in a two-way relationship, 

pointing out participation as a key factor in democracies. Participatory design is the design 

field dedicated to the public participation. In this domain, Sanoff (2007) emphasises the 

importance to provide participants “with the information they need to (1) participate in a 

meaningful way and (2) be informed how their inputs affect the decision” for effective 

participation (p. 59). These aspects are also emphasised in post-disaster situations 

(Vahanvati & Rafliana, 2019). 

Participation is a means to establish a dialogue between citizens and public officials (Sanoff, 

2007). Active participation goes beyond voting and choosing amongst pre-set options, being 

related to citizens' critical role in creating and shaping the future of their environment and 

influencing public decision-making (Sanoff, 2007). Participatory design that aims to foster 

and deploy collective intelligence is a potential means to empower communities, citizens, 

and democracies, providing enabling structures for integrating communities into public 

decisions that affect their lives and contribute to shaping their future.  

2.1 Design capabilities 

“Design is all around you, everything man-made has been designed, whether 
consciously or not” (Hunter, 2014) 

Manzini (2015a, 2015 b) distinguishes between three typologies of design capabilities: 

expert design, co-design, and diffuse design. Expert design concerns the use of design by the 

design community who has specific design skills and culture. Co-design is the design process 

resulting from the transdisciplinary interaction between different stakeholder groups, 

including, for instance, expert designers and the lay public. Diffuse design concerns the 

natural human ability to design based on creativity, critical and practical sense. Although 

found in a fragmented literature, design capabilities can be identified in design research and 

organisational studies taking as a reference Manzini’s framework: from expert to diffuse 

design capabilities. 
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Expert design is often approached in design management (Acklin, 2013; Borja de Mozota, 

2011; Bruce, et al, 1999; Chiva & Alegre, 2009; Jevnaker, 2000; Mortati, et al, 2014) and 

policy (Maffei, et al, 2014), organisational studies (Boland and Collopy, 2004; Michlewski, 

2008), product development and engineering (Baxter, 1998; Pugh, 1991; Ulrich & Eppinger, 

1995), service design (Morelli, et al, 2021). Participatory design and co-design capabilities 

are found in participatory design (Huybrechts, et al, 2018; Sanoff, 2007), co-design (Sanders 

& Stappers, 2008), service design (Morelli, et al, 2021), social innovation (Murray, et al, 

2010), design for policy (Bason, 2014; Julier, 2017; Junginger, 2014; Mortati, et al, 2016) and 

business fields (Brand, 2017; van der Pjil, et al, 2016). Diffuse design capabilities are 

discussed in social innovation (Manzini, 2015a, 2015b, 2019; Murray, et al, 2010), urban 

design (Dong, 2008), design management (particularly Gorb & Dumas’ [1987] silent design). 

However, there is a lack of empirical evidence on diffuse design capabilities, specifically on 

how communities unconsciously design (strategise and act to solve their problems, envision 

opportunities and shape their future). 

Design capabilities of the public (or diffuse) were discussed by Manzini and D’Elia (D’Elia, 

2018; Manzini, 2015a, 2015b, 2018, 2019). They suggest that a design culture (cultura del 

progetto) will be the next basic competency of communities - as literacy was in the past, 

becoming a community patrimony. On the other hand, the need to bring design capabilities 

into policy-makers’ skills set is also stressed (e.g. Bason, 2014; Julier, 2017; Junginger, 2014; 

Mortati, et al, 2016) to capture the needs of communities in policy-making processes 

(Junginger, 2014). Participatory design serves as a bridge in this context, building dialogues 

and actions through collaboration between citizens and stakeholder groups. 

2.2 Who is willing to exploit creativity? 

Community creativity plays a critical role in co-design processes. However, we cannot take 

for granted that communities are prepared to go through a collective creative process 

related to complex problem-solving or setting visions for the future. Although human beings 

are creative by nature, different levels of co-designers’ involvement in creativity processes 

are identified ranging from ‘doing’ to ‘creating’ (Sanders & Stappers, 2008).  

Furthermore, throughout life, the way we are educated and schooling tests are framed as 

“wrong-answer-right-answer” hinder our creativity or divergent thinking capacity, affecting 

our ability to solve complex problems that do not fit in the “right-wrong” answer framework 

and inhibiting us from taking the risks involved in innovation processes (Sternberg, 2006, 

2012).  

Hence, creativity is not seen as an inborn trait of human beings by some scholars in the 

psychology field. It relies on external environment and personal factors that contribute to 

the decision to hamper or to harness our creativity use (Sternberg, 2006, 2012). Creativity is 

at the core of design processes, involving exploration and deployment of divergent thinking 

to establish connections between ideas not related to one another before, so they are often 

controversial when innovative. Innovation is facilitated when people with diverse 
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backgrounds participate and also involves failures and the ability to timely learn from those 

and persist (Poirier, et al, 2017). Thus, there is a tendency to “follow the crowd” and not to 

step out a “comfort zone” rather than investing in the effort that creativity deployment 

requires (Sternberg, 2006, 2012). 

3. Methodology 

Our research reasoning is inductive, and the approach is qualitative and exploratory. We first 

listened to community members to understand how they unconsciously design. The case 

study was built upon triangulation of methods (Eisenhardt, 1989; Stake, 2000; Yin, 1994) and 

analysis of multiple data sources.  

Primary data was collected through three online roundtables with community members 

from five informal-settlement communities, two in Belo Horizonte and three in Rio de 

Janeiro, and representatives of NGOs who have been engaged in solving COVID-19-related 

issues in these communities. The following tables describe the online roundtables 

composition: 

Table 1. Belo Horizonte online roundtable. 

Roundtable role Gender Related Community / Role 

Participant 1 Male Community A / NGO representative and community member 

Participant 2 Male Community A / NGO representative 

Participant 3 Female 
Community B / Kindergarten teacher, community member and 
volunteer 

Participant 4 Male Community B / NGO representative and community member 

Mediator Female Lancaster University / Research Associate  

Time 
moderator 

Male UFMG / Master student 

Observer 1 Male UFMG / Professor 

Observer 2 Female UEMG / Professor 

Observer 3 Female UEMG / PhD candidate 

Table 2. Rio de Janeiro online roundtable. 

Roundtable role Gender Related Community / Role 

Participant 5 Female Community C / Nurse, doula and community member 

Participant 6 Female Community D / Journalist and community member 

Participant 7 Male Community D / NGO representative and community member 

2170   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL



Community-led design capabilities during the COVID-19 pandemic and beyond 

 

Participant 8 Female Community D / Educational project founder and community 
member 

Participant 9 Female Community E / Social movement representative and 
community member 

Mediator Female Lancaster University / Research Associate 

Time 
moderator 

Male UFMG / Master student 

Observer 2 Female UEMG / Professor 

Observer 3 Female UEMG / PhD candidate 

 

Roundtables were run in the first language of participants. The talks of participants were 

transcribed and translated. Conversations were drawn around the following topics: sources 

of information, communication means and impacts on routine; prevention; diagnosis and 

treatment; support, and change. The researchers mapped speeches of participants using 

Affinity Mapping (Service Design Tools, n.d.) to identify problems, adaptive strategies, needs 

and the related areas of challenges regarding each topic through cross reference. The maps 

were validated by community members during a third roundtable, enabling reflection and 

further discussion in a participatory process.  

Secondary data collection included public data (from NGOs’ and community members’ 

Instagram and Facebook posts, websites, press news) and literature review focused on: 

design capabilities; participatory approaches to community resilience-building in emergency 

and recovery contexts; COVID-19 in the world and in Brazil with focus on the disparities and 

demographics of favelas in Brazil. 

The results clarify barriers, challenge areas and diffuse design capabilities which were 

identified and mapped according to each area of challenge. The next section describes 

those. Our discussion shows the community-led strategies underpinned by diffuse design 

capabilities in community practices. 

4. Challenge areas and community-led design strategies 

4.1 Communication 

The language used in COVID-19 public messaging is misleading and confusing for community 

members. Hence, access to COVID-19 information occurs mainly through television and 

social media (e.g. Facebook and WhatsApp) although access to the Internet is still a barrier. 

Furthermore, who is communicating the message defines whether the information will be 

considered by communities. For instance, if a distrusted politician communicates the 

information, people will not listen to their message. Community members rely on messages 

from WhatsApp groups, local community leadership and personal relationships.  
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In response to these, communities have created rap lyrics that are disseminated by a car 

with a sound system; children created educational videos talking about prevention which are 

disseminated amongst communities through Facebook and WhatsApp. 

4.2 Education 

Brazilian public schools remain closed although an official national lockdown has not been 

declared and decisions regarding restrictions have been usually made at the local level by 

municipalities and state governments across the country. The lack of access of children, 

teenagers and other students to information technology resources (e.g. laptop, tablet, 

Internet) in informal settlements exacerbates the learning conditions, in the absence of the 

physical infrastructure, services and staff support from schools. Children at risk are also an 

important issue. 

Two community strategies were adopted to cope with this situation: a project dedicated to 

improving home-schooling conditions, providing children with materials and activities, and 

the reformulation of the school planning. 

4.3 Employment and income 

Community members often work on elementary services or businesses, such as 

supermarkets, hospitals, pharmacies, healthcare centres as informed by participants. As 

such, they do not have options for remote work. Many others lost their jobs and those, who 

did not, needed to continue commuting and working to provide for their household. The lack 

of access to the Internet also hampers the possibility of remote work for community 

members. Besides, informal workers that offer, for instance, cleaning services and earn on a 

daily basis and local businesses in informal settlements, such as small grocery stores, have 

been suffering the effects of the crisis. This situation is aggravated by the businesses’ 

practice of overpricing hygiene products and food. 

Social Assistance Reference Centres (CRAS) provided benefits to residents such as voucher 

cards that enable them to buy food parcels in businesses close to the community, reducing 

the economic impact. However, these services were closed in Belo Horizonte when this 

study was conducted and the access to these were through Internet and telephone. This 

hindered community access to those.  

As a response to these, local NGOs’ representatives helped community members access 

benefits, for example, filling out electronic forms and providing food-kit donations and 

hygiene products as a result of partnerships with private companies and solidarity of 

citizens. Hand sanitizer and masks were distributed to workers at dawns. Grated soap and 

water mixture stored in reused oil cans was also a strategy, however, the effectiveness of 

the latter was not assured. 
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4.4 Culture, leisure and behaviour 

Social distancing and other preventative measures are influenced by the street culture and 

games that prevail amongst children, young people who keep partying (especially the “Funk 

Parties”, typical of favelas), adults that often go to bars to have beers as usual, and older 

adults who want to keep their habits as before the pandemic and have difficulties in 

adopting preventive measures. The COVID-19 virus was seen as an invisible threat 

contributing to people’s disbelief in the disease. 

In addition to communication strategies, handwashing and hand sanitizer check points were 

implemented at entrance and exit of community areas. 

4.5 Public administration and politics 

Public information systems which enable citizens to access benefits failed to reach everyone 

in need. Sometimes, citizens data that should be transferred from one Government 

department to another are not making some citizens invisible.  

The access to some benefits depends on the access to the Internet. Otherwise, people 

should get these in person at banks. This potentially generates overcrowded banks and long 

lines. Besides, it is common amongst communities, people who have not a bank account and 

will need to handle values in cash and still use cash for transactions as well as others in need 

of Emergency aid (600.00 BRL) who have not it approved. The Social Assistance Reference 

Centres (CRAS) that could help citizens with these issues were closed in Belo Horizonte 

during this study and NGOs were replacing their roles and facilitating community members 

communication with CRAS and other public bodies.  

Police officers are usually associated with violence against community members and vice-

versa although their initiatives to encourage preventative measures were recognised at the 

beginning of the pandemic in one of the communities. Their absence in favelas is felt 

throughout the pandemic evolvement. For instance, warning and hindering parties as they 

usually did before the pandemic. Notwithstanding, community members wish to build 

dialogues and collaborations with them.  

The lack of politicians’ initiatives against COVID-19 disease is noticed in communities as 

stated by a participant: “The State did not arrive to beat COVID-19”. Their presence in 

informal settlements is often directly related to poll objectives (e.g. bribing community 

members for votes). Disbelief in the COVID-19 virus is also motivated by political instability 

involving power disputes and corruption as mentioned by a community member: “Is the 

virus an invention motivated by political interests?”.  

In some communities, there is also the lack of access to water and sanitation grids or the 

provision of those basic services does not work well. 

Social organisation has underpinned most community strategies to cope with these 

challenges even though it is considered challenging amongst community members. These 

2173   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL



M. Fonseca Braga, E. Romeiro Filho, H. G. Guimarães Pereira, E. Tsekleves, R. M. L. O. Mendonça 

 

strategies involve mutual help amongst households, design and manufacturing of masks 

which are made and distributed by community volunteers, the establishment of a 

community leadership unity known as collective mandate composed of community 

members actively engaged in solving community problems, the donations of food parcels 

and hygiene products by citizens and socially responsible organisations. The problem of lack 

of access to water is still being solved with the purchase from a water tank truck. 

4.6 National Health System 

There was the lack of protective gear for health professionals in the public sector and COVID-

19 tests were not available for free at the time this study was conducted.   

People did not trust the public health system’s diagnosis in the absence of tests due to the 

confusion between COVID-19 and other diseases’ symptoms, such as dengue and 

chikungunya. Also, the need amongst healthcare workers for access to reliable information 

and knowledge to provide diagnosis and treatment was mentioned. Additionally, there was 

the distrust in medical appointments made on the phone. 

Recommendations are often not suitable for informal-settlement communities since 

measures such as to ‘self-isolate’ are not possible to be followed in overcrowded and 

intergenerational households and high-density areas.  

In order to tackle these, some communities raised money from their own members to have 

a diagnosis, or to provide healthcare workers with protective equipment. Traditional 

knowledge was used to improve immunity, such as lemon, ginger and saffron teas and 

sunbathing to strengthen vitamin D. Other adopted strategies in the absence of access to 

proper healthcare include private medical appointments and harmful ones, such as self-

medication based on media speculation and prescriptions’ sharing. 

These areas of challenges are often interwoven. For instance, employment and income 

problems aggravated by the COVID-19 pandemic also influence the ability to access hygiene 

products and food as those were overpriced and the government benefits did not reach 

everyone in need. Hence, affecting the ability to follow preventive measures globally 

recommended. 

5. From diffuse to co-design capabilities 

Community members unconsciously design when translating information, empathising, self-

organising, developing and implementing strategies to tackle the pandemic issues. They 

create, plan and implement feasible and viable actions to deal with barriers related to 

infrastructural, political, public policy and/or service, behavioural, cultural and socio-

economic determinants (Figure 1). 
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Figure 1.   Barriers, challenges and community-led strategies for tackling the COVID-19 

pandemic.  
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Many barriers and challenges are part of the lives of communities even before the 

pandemic. For example, communities have their socio-economic conditions aggravated by 

the COVID-19 threats, but these were already persistent problems in communities. 

Most community-led strategies were critical to tackling the immediate impacts of the 

pandemic. However, as recognised by community members, there is the need to sustain and 

scale up those, making them sustainable. Furthermore, a few strategies mentioned are risky 

and can harm community members or may not be effective in preventing COVID-19 

contamination.  

These risky strategies can benefit from co-design. For instance, involving health experts to 

check information before disseminating it through WhatsApp and Facebook groups, and 

designers to ‘translate’ complicated messages into accessible communication. This can 

contribute to beating false information which leads to medicines’ misuse, bringing 

awareness of potentially harmful practices (e.g. prescription sharing and self-medication) 

and of the prevention importance. 

Also, there are problems that are beyond the current possibilities and control of 

communities (e.g. infrastructural, political, public policy’s and service’s access and quality), 

requiring (from short- to long-term change in) co-operation, collaboration, commitment and 

interest of public officials. Community members demonstrated the will to build dialogues 

with public officials despite the feelings of abandonment and disappointment which were 

exacerbated during the pandemic evolvement.  

Co-design at the political and policy-making levels can contribute to putting scientific 

knowledge and community needs, voice and livelihood diversity in policy-making processes 

and in the political agenda. Designers are facilitators in these co-design processes, 

empathising with community members, understanding community needs, translating 

scientific knowledge into accessible messages and stimulating their creativity and potential. 

This contributes to building bridges (dialogues) between and strategies and solutions with 

communities and different stakeholder groups. 

This is a mutual learning process. On the one hand, community-led strategies are reactive 

and can benefit from designers’ forward thinking, extending community-led problem-solving 

skills into future-oriented strategies that can bring long-term benefits. Reflection and 

learnings from these co-design cycles can be better shared and discussed in communities, 

building a legacy of community-led design capabilities. On the other, designers and other 

stakeholders can learn from communities especially regarding their ability to establish 

partnerships, quickly finance and implement strategies in uncertain and complex 

environments. 
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Abstract | Brainstorming is a method commonly used in design thinking workshops. As a 
representative method for idea generating, brainstorming has been evaluated and modified 
in order to achieve better performance. As for workshops, the concern of lacking diversity of 
ideas have existed. Therefore, the article proposes the Cross-Team Brainstorming approach. 
Based on a combination of the Crazy Eights and the KJ method, the idea is to let teams in a 
workshop brainstorm over each other’s topics, in pursuit of expanding the breadth of ideation. 
An online version is further tested in comparison to the physical version. The findings suggests 
that the approach does bring changes to traditional brainstorming, and the online version 
shows advantages that matches former researches. 

KEYWORDS | DESIGN THINKING, BRAINSTORMING, ELECTRONIC BRAINSTORMING, 
DESIGN THINKING WORKSHOP 
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1. Introduction 

Design thinking has been known as a mindset or tool that could be learned, practiced, and, 

developed by anyone (Cross, 2001). Today, companies and governments are importing 

design thinking into projects (Brown, 2008); Academies of all domains and levels of 

education are including it into courses’ syllabuses as well (Matthews & Wrigley, 2011). 

Over these years, models and theories proposed by scholars and designers have been 

pushing the application of design thinking forward. Methods, tools, and techniques are used 

to support problem defining and solution generating. 

Among the tools and methods, brainstorming, as Jonson (2005) described as “a matter of 

generating, developing and communicating ideas”, stands out as a representative method to 

generate creative ideas. As brainstorming being widely tested and evaluated in pursuit for 

better performance, studies and experiments have revealed the benefits, dominant, and 

possibilities of this iconic method, as well as its disadvantages. 

Based on the lack-of-breadth in brainstorming, which appears in time-limited conditions 

such as workshops, the article proposes “Cross-team brainstorming” as a refinement to 

provide more diversity. And finally, as electronic brainstorming being more widely used 

(especially under the cause of COVID-19), an online version is compared to the physical 

version. 

2. Brainstorming 

As Schmid (1996) points out that creativity requires constructing and reconstructing of 

knowledge, the basic concept of brainstorming has been generating creative ideas through 

the collision of thoughts, knowledges, and perspectives. Proposed by Osborn in the 1954 

publication, Applied Imagination, brainstorming has been phrased for its high face-validity, 

simple rules, and an increase of “synergy” in the team (Gallupe, Dennis, Cooper, Valacich, 

Bastianutti & Nunamaker, 1992).  

Listed to be one of the key gains of brainstorming (A. R. Dennis & Williams, 2002), synergy is 

a reaction which a team member’s idea activates another member to generate new ideas. 

Further studies proposed the concept of “idea pool”, claiming that synergy comes from the 

pool of ideas exchanged by team members conducting brainstorming (Nagasundaram & 

Dennis, 1993). With team members outputting the ideas to the “idea pool”, other member 

may be stimulated thus produce more ideas, and the continuing stimulation would thus 

increase gain in synergy (A. R. Dennis & Valacich, 1999). 

Similar statements can be seen in the study proposed by Nelson, Wilson, Rosen, and Yen 

(2009), listing 4 criteria for evaluating brainstorming: 

• Novelty: the degree of unusual of ideas. 
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• Variety: the degree of dissimilarity of ideas from single individual. 

• Quality: the degree of feasibility to put ideas into practice. 

• Quantity: the number of different ideas generated by individual.  

Despite other factors should as well play a part, the number of ideas is indeed the key to a 

good-qualitied brainstorming with diverse creativities. 

2.1 Brainstorming in workshops 

Originated from Staatliches Bauhaus, workshop is a form of educating that emphasizes 

learning through practicing. Design Thinking, in many ways, welly fits workshops. The form 

of workshop provides the environment and instruction, which are especially needed since 

implementation plays a key part in design and design thinking (Wrigley et al., 2018). Taking a 

project-based foundation further provides a target for the theories, tools and knowledge to 

be practiced.  

In a Design Thinking workshop, the process mostly follows from problem-defining to 

solution-generating. While problem definition is a process of converge, solution generating 

seeks for divergence through ideating, which is where brainstorming takes place. 

Brainstorming in workshops stands for the key point to explore the view. 

However, the fact that workshop is a refined structure including with receiving knowledge, 

digesting information, and applying theory all included, the time spent on each stage is 

limited. Under limited time-spent, teams may lack of enough understanding and knowledge 

that are essential for generating creative ideas. Another concern is that solutions may pop 

out during the problem defining phase. Chances are that the team, especially when team 

members are not familiar with design thinking, might stick to and certain solution too early 

and not being able to jump out (Howard-Jones & Murray, 2003). 

Therefore, to fully bring brainstorming into play, the task falls in expanding the diversity of 

ideas. 

2.2 Electronic brainstorming 

As technology being developed, brainstorming no longer requires to stick in verbal form. 

With the support of hardware and software, electronic brainstorming (EBS) has become the 

second stream of brainstorming (Gallupe et al., 1992). Moreover, even in traditional verbal 

brainstorming, EBS tools can be used to support in recording and analysing. In fact, Kay 

(1995) proposed the advantages of EBS, being: 

• Parallel entry of ideas: thoughts could be expressed at the same time. 

• Anonymity: expressing without the worry of criticism. 

• Novelty: faster information processing, more passion, and less time spent. 

• Size: a higher maximum in the number of people participating. 

• Proximity: flexibility in time and space. 
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• Memory: results could be recorded more accurate and efficient. 

• Equality: members’ voices are equally expressed and treated. 

One main difference between EBS and traditional brainstorming lies in synergy. (Valacich & 

Dennis, 1994). As mentioned above, synergy is related to the number of ideas produced and 

the size of the group. Dennis and Williams (2005) further pointed that a significant factor of 

the performance between EBS and traditional brainstorming is the group size. According to 

their findings, EBS groups shows a better performance than verbal groups when group size 

reaches four people. 

With the advantages, EBS has been accepted increasingly. The COVID-19 brings another 

upheaval to EBS. As campuses being shut down one by another, students are sent back to 

their hometown, turning all courses online. Courses that requires implementations such as 

studios turn out into a virtual-workshop-similar form, thus resulting in an increase in the use 

of EBS. 

3. Methods 

3.1 Cross-Team Brainstorming 

The need of improving the breadth of ideas being the existing task, the problem falls into 

“how to achieve the goal without expanding time-spent”. Therefore, the “Cross-Team 

Brainstorming” approach is proposed. 

Since brainstorming is a technique of gathering the strength, knowledge, and intelligence of 

a group of people, the Cross-Team Brainstorming approach is to further expand the size of 

the “group”. The concept is simple, by letting the teams, the small groups of people, 

brainstorm over each other’s topics, each team may receive extra ideas form other teams. 

The whole process is based on a combination of three rounds of ideating and two rounds of 

categorizing (see Figure 1). During the three rounds of ideating, each team will take turns 

ideate over two other teams’ topics. This is to ensure that in the end of this approach, every 

team may receive three sets of ideas, including one set from themselves and two sets of 

“extraneous ideas” from other teams. The topic of each round of ideation will come from 

the two teams ahead and each team’s own one (see Table 1). To exclude the effect of 

proficiency (through rounds of practicing), the the last round would be each team’s own 

topic. 
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Figure 1.   The Process of Cross-Team Brainstorming. The colour represents “from whom 
the ideas comes”. The concept is that by the end of the approach, each team will receive not 
only ideas generated by themselves, but form others as well. 

Table 1. Topics for each round of the ideation phase. If 5 teams were to participate, Team 5 
would ideate over topics of Team 3, Team 4 and their own topic; while Team 1 would ideate 
over topics of Team 4, Team 5 and their own topic. 

round \ team Team 1 Team 2 Team 3 Team 4 Team 5 

1st Round topic 4 topic 5 topic 1 topic 2 topic 3 

2nd Round topic 5 topic 1 topic 2 topic 3 topic 4 

3rd Round topic 1 topic 2 topic 3 topic 4 topic 5 

 

A host is required to hold the time and condition. For equipment needs, post-its are used as 

carriers for single ideas, and boards (could be large pieces of paper or plastic boards) to carry 

the post-its.  

To ensure that every team in the group has a basic understanding of each other’s topic, each 

team is required to explain their topic and answer questions from other teams before 

starting. Following that, is the ideation phase and the categorization phase. 
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Ideation phase 

The ideating phase is based on the method of Crazy Eights. The fact that the technique 

encourages divergent thinking (O’Leary et al., 2018), as well leave a visual output needless of 

additional recording, are the reasons why the method is chosen.  

Within each round, three steps are included:  

1. 8 minutes of drawing 

2. 2 minutes of noting 

3. 5 minutes of sharing 

The first step is to output the ideas by drawing rough and quick sketches on post-its. If the 

idea is hard to visualize, writing is allowed as well. The goal of this step is to produce as 

many ideas as possible, despite any concerns such as feasibility, usability, or costs (O’Leary 

et al., 2018).  

The second step, “noting” is a preparation for the categorization phase, which is not in the 

original Crazy Eights method. Due to the fact that the rough sketches from step one could be 

hard to understand, there is the need of brief instructions. In this step, “keywords” are to be 

added to the ideas, such as the core concept, used technology, or references that help 

describe and explain the ideas, so that others are able to understand them at first sight. 

Whether the keywords should be written on the sketched post-its or new blank ones is open 

to option, while they should be stuck together if choose the latter. 

The last step is to share the produced ideas with the team, which is one of the main purpose 

of brainstorming, to seek for inspiration and generate creative ideas through divergent 

thoughts and perspectives. Another purpose of this step is to double check the legibility of 

the ideas. Despite the noting step is to ensure legibility, this is in case that the ideas are still 

hard to understand. The five minutes provides a chance to patch the ideas as well. 

The three steps together makes one round of ideation. While new ideas may pop out during 

step 2 and 3, they are allowed to be added at any time, as long as it is still in the same round.  

To distinguish whom the ideas are from, each team is assigned a colour of post-it, and is only 

allowed to use that colour (see Figure 2). 
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Figure 2.   The Crazy-Eights Method. Normally the method uses an A4-sized paper, divided 
into eight blank spaces, as carrier for the sketches. For the ideas to be movable in the 
categorization phase, this approach uses post-its as idea-carriers in replacement. By limiting 
to one per team, the colour helps identifying the origins of the ideas. 

Categorization phase 
Following the ideation phase is the categorization phase (with a break time between the two 

phases). Based on the KJ method (Kawakita, 1991), the aim of this phase is to classify and 

group the outcomes of the former phase, in order to see how many “types of ideas” are in 

fact generated. Though the original KJ method should require repeating in order to create 

layers that are more general thus revealing the cause and effect, this approach simply 

borrows the feature of analysing, thus finding connections and similarities (Ohiwa et al., 

1990) to create categories for the ideas. 

Two rounds of KJ method will be conducted in this phase of categorizing. The first round 

follows right after the last round of the ideation phase. For this round, teams only requires 

to categorize the “self-produced ideas”, which is the ideas the team generated over their 

own topic (see Figure 3). 
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Figure 3.   First round of KJ method. The KJ method is a technique of classifying through 
analysing the similarities, connections, and patterns of information, in this case, the 
generated ideas. 

The second round is based on the result of the first round, but with the “extraneous ideas” 

from other teams (first two rounds of ideation) joining in (see Figure 4). For this round, it is 

not necessary to abandon the existed categories and start from scratch. Whether the 

extraneous ideas should be classified under the existed categories, or should some of the 

classified ideas be extracted and open new categories with extraneous ideas, the strategy 

and basis is up to the teams. 
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Figure 4.   Second round of KJ method. 

A fourth and fifth colour (other than the three colours representing each group) of post-it is 

needed for the categories and popped-up ideas during classifying. 

For the categorization phase, both rounds are set for 15 minutes. However, the time-spent 

could be adjusted depending on the actual situation. 

Criteria of outcomes 

This approach is aimed to increase the divergence of ideas, in order to expand the breadth 

of ideation, thus generate better creativity. Therefore, the focus is on how many kinds of 

ideas are generated. As the KJ method being used to classify ideas, in this case, the number 

of categories produced in the categorization phase stands for the divergence of types of 

ideas the research seeks for, which is the quantitative data to be collected. 

Qualitative observation is as well conducted, such as the content under each category, from 

whom are the ideas generated, the difference between two rounds of KJ methods, and 

conversations or questions from the participants. 

3.2 Data collection 

Physical version 

In order to have a further understanding and applying of this approach, a physical version 

and online version is compared. 
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For the physical version, data was collected from one course and one workshop, with 6 

teams in total (3 teams from both). The team size varies from 3 to 5 members. Each teams 

were given 30 to 60 minutes to define and present a topic. The rest follows the process of 

the cross-team brainstorming approach. 

A camera is used to record the production of each round of ideation and categorization. 

MIRO: the online version 

The online version uses MIRO as the platform, with 3 teams participating. 

MIRO is a website support different kinds of electronic brainstorming. By joining in the 

“team”, team members may have the access to the tool boards such as “Mind map” and 

“User Story Board”. To conduct the Cross-Team Brainstorming approach, the “Brainwriting” 

board (see Figure 5) is chosen. 

 

Figure 5.   The “Brainwriting” board of MIRO. The board works similar to cloud documents, 
anyone with access is able to edit the board. For the research, colour yellow, blue, and pink 
each represents Team 1, 2, and 3, while the purple ones are categories. Written on the big 
post-it is the team’s topic. In Figure 4’s case, this is team 3’s board. 

Several adjustments of the work flow are made to fit the function of MIRO. First, each team 

is assigned to a board (i.e. Team 1 is assigned to Board 1) and write down their topic. As the 

ideation phase begins, they will visit each other’s boards in a round-table way and conduct 

Crazy Eights on that board. For example, for the first round, Team 1 heads to Board 3 (team 

3’s board), while Team 2 goes to Board 1 (team 1’s board) and Team 3 to Board 1 (see table 

2) 
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Table 2. Process of the ideation phase for the MIRO version. 

round \ team Team 1 Team 2 Team 3 

1st Round board 3 board 1 board 2 

2nd Round board 2 board 3 board 1 

3rd Round board 1 board 2 board 3 

 

Once the participants are clear with the process of the approach, a demonstration to the 

function of the website and the “Brainwriting” board is given. Same as the physical version, 

the teams are given 30 to 60 minutes to define and explain their topics. 

To imitate the condition of virtual workshops, the three teams are respectively assigned to 

different rooms. Team members may have conversations and move around, but are not 

allowed looking and pointing directly to each other’s screen. 

The host, in this case the researcher, will give instructions of the start and end of each round 

and phase. At the end of each round, screenshots will be taken to record the outcomes. 

4. Results 

For the results, the number of categories as well as the amount of ideas for each round were 

calculated, with team size being noted as well. Table 3 and 4 each shows the result of the 

physical version and the MIRO version. 

For the physical version, the number of categories for each round is 4.7 and 7.5 in average, 

as 2.8 more categories were added in the second round of KJ method. As for the MIRO 

version, an average of 8.7 and 11.3 categories of ideas is generated in each round of KJ 

methods. The increased number of categories is 2.7 in average. 
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Table 3. Results of the physical version. 

Course Team member Ideas generated (round) Amount of categories 

   1st 2nd 3rd 1st 2nd increased 

A  Team 1 3 26 24 26 6 8 2 

  Team 2 3 22 27 24 6 7 1 

  Team 3 3 24 22 24 5 7 2 

B  Team 1 4 33 33 29 6 10 4 

  Team 2 4 18 24 22 4 5 1 

  Team 3 4 36 28 24 1 8 7 

average     4.7 7.5 2.8 

Table 4. Results of the MIRO version 

Course Team member Ideas generated (round) Amount of categories 

   1st  2nd  3rd  1st  2nd increased 

C  Team 1 4 26 24 26 11 14 3 

  Team 2 5 22 27 24 9 10 1 

  Team 3 4 24 22 24 6 10 4 

average     8.7 11.3 2.7 

 
Table 5 presents a comparison of the numbers of classified categories between the physical 

version and the MIRO version. The average number of the teams of the MIRO version does 

seem to be more than the teams using physical version in both rounds of categorizing. 

However, the average increased-number of the two versions are nearly the same. 

Table 5. Comparison of the two versions in number of categories.  

Version Amount of categories 

 1st KJ 2nd KJ Increased 

Physical 4.7 7.5 2.8 

MIRO 8.7 11.3 2.7 
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5. Discussion 

Tested in actual courses, the approach of Cross-Team Brainstorming took around 1 hour and 

20 minutes to complete. Although a few participants appeared to be slightly tired as 

reaching to the end, the teams had shown quite commitment during practicing. In fact, 

several participants had replied the approach to be “fun” and “enjoyable”. Generally, the 

approach received positive comments. 

While the efficiency of this approach requires further testing and evaluations, notable 

findings have been discovered. The findings will be discussed in two parts: 1) the effect of 

the extraneous ideas, and 2) the comparison of the MIRO version to physical version. 

5.1 Extraneous ideas and new categories 

The result of testing shows that in both versions, the categories of ideas increases by around 

2.8 categories as extraneous ideas being imported.  

As expected, new categories were added when extraneous ideas were brought in. To be 

clearer, the added categories basically fell in two types: sub-categories and brand new 

categories. 

Sub-categories are generally more detailed and specific. For example, in one case, category 

“Events” was put in the first round, but divided into “Good Events” and “Bad Events” in the 

second round. Such findings reflects that the extraneous ideas may have provided resource 

for more detailed categorizations. 

Compared to sub-categories often came from large categories in the first round of KJ 

method, under the brand new categories were usually ideas that could not be classified or 

even absent in the first round. Aside from the “isolated” ideas, popped-up ideas during 

classifying was another source of brand new categories. In this case, two new ideas were 

added under the same category during the first round of KJ method, however, they were 

respectively moved to new categories in the second round as it turned out that there were 

plenty of similar ideas from other teams. 

Another finding the brand new categories reflected is worth noting. According to a 

participant during the second round of categorizing, there seemed to be different 

tendencies in the types of ideas for each team. In this case, the topic is “Encourage elder 

family members to keep the habit of exercising through interactions on smartphones”. While 

the topic-proposed team generated mainly ideas about operating and devices, many of the 

extraneous ideas were about increasing motivations and interaction with people. 

5.2 MIRO as platform 

The comparison of the two versions in number of categories (Table 5) shows the MIRO 

version to come up with more categories in both rounds, but not in the increased number. 
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Further findings in the content shows that the difference between the physical version and 

the MIRO version is mainly in the process. 

In the test of the MIRO version, the discoveries mostly matches Kay’s (1995) claim of the 

advantages of EBS, such as a better quality in recording, more efficient tools in evaluating, 

and parallel movements at the same time. 

First of all, in the MIRO version, there’s a significant difference in step 1 of the ideation 

phase. Due to the limitation of MIRO’s function and hardware, in step 1, “drawing” is 

replaced with “typing”, which leads to the loss of visualizing, one of the main features of 

Crazy Eights. However, without a clear image provides ambiguity and flexibility for 

interpretation, which is one factor of creativity. Furthermore, from the process’s 

perspective, the fact that typing requires much less time than drawing, resulted in reduction 

of time-spent in the MIRO version.  

The adjustable screen size gives flexibility between a detailed and overall look of the ideas. 

Being able to have a holistic view, it may be easier to find patterns 

From the host’s perspective, the MIRO version gives convenience in recognizing the situation 

and each team’s performance by simply switching the screen. This brings another advantage 

in qualitative observing. Thanks to the immediate update of the changes made on the 

boards, the more detailed content and process are much easier to observe and even record. 

However,  

In general, the approach of Cross-Team Brainstorming is 1) well accepted and commented 

by the participants. 2) 

5.3 Conclusion 

This article proposes Cross-Team Brainstorming, an approach based on a combination of the 

Crazy Eights and KJ method, aims to expand the amount and diversity of ideation by 

providing “extraneous ideas” together with “self-produced ideas”. 

With the extraneous ideas importing to the ideal pool, more detailed categories and new 

categories were expected to appear, which had been found in the collected data. By 

comparing to rounds of categorizing, the approach allows the teams to 1) have more 

detailed look to the ideas and 2) look at the topics from perspectives they did not think of. 

To explore the use, the approach was further tested in an online version. Using MIRO, a 

virtual meeting imitating test was conducted. Generally, the MIRO version shows advantages 

in: 

• Accuracy and completeness in recording the outcomes 

• Convenience in operating 

• Immediately and holistically recognizing the condition 

• More fluent and less time-spent in the process  

2195   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL



Cross-Team Brainstorming and a Comparison of Online to Physical Version 

 

The result appeared to match scholars’ study for electronic brainstorming, with other 

findings suggesting that the approach could fit well in the form of electronic brainstorming. 

As more data being collected, the effect of group size, level of proficiency, or even the topic 

and members’ backgrounds are expected to be revealed. 
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Abstract | The Covid-19 pandemic has constituted a global health crisis which influence our 
professional activities, including the operation of academia and higher design education. 
When the pandemic struck, we -as educators running a master study of design- experienced 
how the external regime of infection control forced us to change our teaching and tutoring 
procedures of running our curriculum almost overnight. We wanted to investigate this new 
situation from the students’ point of view. Through a qualitative survey, we asked our design 
students how they experience the new regime of their everyday study, and we also asked for 
new and radical ideas to reduce the negative impact from the pandemic, aiming at damage 
reduction - or even improvements - of our teaching and tutoring. The outcome of this survey 
has gained new knowledge and proved fruitful to enable us to reorganize and adapt to a 
new normal. 

KEYWORDS | DESIGN EDUCATION, PANDEMIC CONTEXT, QUALITATIVE SURVEY, RADICAL 
IDEAS, IMPROVEMENTS 
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1. Introduction 

After the Covid-19 pandemic evolved from its origin in Asia towards Europe in the beginning 
of 2020, Norwegian health authorities issued all-encompassing restrictions in all sectors of 
society at the point when the massive breakout of the pandemic hit Scandinavia. In our 
academic institution, we experienced a rather sudden shut-down in mid-March 2020. 
Due to the major infection restrictions being issued, and as a consequence of the sudden 
shut-down in the higher education sector, teaching and tutoring activities were moved over 
to digital platforms providing online learning, while still allowing some few critical courses - 
amongst them our diploma candidates - to attend campus.  
As our school was largely closed down, staff were forced to utilize digital tools in order to 
run our curriculum. This situation led to major practical challenges relating to how to 
execute our teaching and tutoring methods while still maintaining responsible infection 
control procedures. This regime included constraints on the physical location of students, 
restricting the concentration of students within our studio and workshop spaces, as well as 
forcing us to radically reorganise all student activities. Lecturing, tutoring and evaluation 
activities were carried out using the digital platform Zoom, which all staff were asked to 
implement in their daily routines. 
Retrospectively, we acknowledge that the way we as educators have been forced to 
reorganise our educational methods, have influenced the way our students learn. Exactly 
how this manifests itself is yet to be evidenced, as we assume that the effects take some 
time to fully understand, and it is likely to assume that the effect depends of the duration of 
the pandemic. Furthermore, as we do not know the time-span of the pandemic, we cannot 
completely assess the advantages and disadvantages retrospectively until the pandemic is 
terminated. Our ambition is to investigate how this process has evolved until today through 
a case study, in order to understand the effects of this methodological shift. 
 
We have searched for empirical research work on the covid-19 pandemic and its implications 
on higher design education. Due to the recent outburst of the pandemic, and the fact that 
this is an on-going crisis, there is yet a limited number of comprehensive academic research 
papers constituting a solid empirical body of literature discussing the implications of the 
pandemic in higher design education. However, we have found some sources that have been 
useful in our research on the topic. Regarding the challenges of predicting the effects of 
Covid-19, The Lancet (2020) states that: 

“…Considering health research and education as a system, rather than focusing on 
individual components, can help build a more complete picture of the challenges and 
opportunities ahead. Many of the effects of COVID-19 on health research are likely 
to be difficult to predict and could produce a combination of desirable and 
detrimental outcomes. Online learning, for example, could make education more 
accessible for some students, while disadvantaging others if an equitable approach 
that takes a system-wide view is not implemented.” (Editorial, Volume 396, Issue 
10251, P583, August 29, 2020).  

This quotation aligns with our view on taking a systemic approach to develop the best 

possible learning tools for students, especially if a prolonged pandemic becomes a reality. 
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ACE, American Council on Education (2020) states that it is the executive leader’s 
responsibility to respond to the pandemic, and that those responses to the crisis will 
make an imprint on their institutions for years to come.  

To establish a backdrop for our case study, and to fully understand the magnitude of the 
pandemic in academia and its implications, we found it relevant to refer to a survey that 
examine the health-wise impacts from the pandemic. In April 2020, Active Minds 
surveyed 2.086 college students in the US regarding the impact of Covid-19 on their 
mental health. The survey concludes that: 

 
•  1 in 5 students say their mental health has significantly worsened under Covid-19 

•  For 80% of students Covid-19 has negatively impacted their mental health 

•     76% have trouble maintaining a routine 

•  73% struggle to get enough physical activity 

•  63& find it challenging to stay connected with others 

•  85% say that focusing on school and work despite distractions has been the most 

difficult thing about the stay-at-home orders. 

•     More than talking – especially about Covid-19 – students say the number one 

              way parents can support them is simply spending time with them. 

       •     More than half of students (55%) say that they would not know where to go if 

              they or someone they knew need immediate professional mental health service. 

       •     Students are finding tools that promote social connection most helpful for caring 

              their mental health. These include video call, digital social gatherings, phone calls 

              and in-person conversations. 

       •     Despite Covid-19, 79% of students feel hopeful about achieving their school- 

              related goals and their future job prospects. 

 

In the same survey, according to students, the most important thing for school leaders to 

be thinking about in the short term and long term for student mental health during and 

after the pandemic include: 

 

•  Increased academic support: Leniency, accommodations and flexibility. 

•  More mental health resources: Increased investment in counselling and coping 

    resources. 

•  Focus on soft skills: Empathy, compassion, communication, understanding, and 

validation for the burdens students are experiencing. 

•   More opportunities for social connection: Replace cancelled events, services, and 

classes with virtual ones. 

•    Engagement in long-term planning: Colleges need to be prepared to help 

students heal and recover when they return and put in place improved practices 

and protocols to more easily pivot to remote learning in case of another similar 

crisis.  
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This feedback resonates with findings by Horne (2020), providing a study of Healthy Campus 
Awardees, where five campuses highlight the importance of: 
 

•  Moving services online 

•  Meeting student’s basic needs 

•  Proving workshops and discussion groups 

•  Clearly communicating the college’s / university’s response 

•  Supporting marginalized students 

•  Infusing wellbeing into the curriculum 

•  Elevating student-led organizations’ activities 

•  Showing empathy and compassion to students 

 
Recent surveys of college presidents in the US indicate that over 90 percent of these 
reported being very or somewhat concerned about student mental health during the COVID-
19 crisis, making it their top concern, Lederman (2020).  
As the link between students and staff is crucial in a university, it is also important to 
consider the working conditions on campus for the staff, as not only students, but also staff 
seem to be highly influenced by the pandemic. According to Inside Higher Ed (2020), 
professors in academia are stressed from Covid-19 related changes to teaching and from 
dealing with student’s mental health, with implications for their own mental health. 
Amongst staff, faculty worries about the pandemic have morphed into chronic stress. 
According to the results from a survey by Course Hero (2020) in the US, half of college 
faculty report signs of professional burnout, with 40% of these considering leaving their 
current jobs. The data likely reflects presidents’ fears about how the disruption and 
uncertainty of school closings and distance learning will affect students’ already-rising rates 
of anxiety and depression.  
In our own institution, the practical organising of infection control measures constitutes a 
major challenge. Currently, all of our studios and workshops are subject to restrictions 
regarding the number of students being present at the same time. The infection control 
routines have changed frequently, and as one example, all teachers were asked to wear 
masks when tutoring students closer that one meter, but not when giving lectures. This 
principle easily leads to enhanced feeling of security, but limits the level of communication 
due to hidden facial expression and reduced vocal clarity. 

1.1 Risk factors 

According to CDC, Centers for Desease Control and Prevention (2020), the highest risk of 
virus infection in higher education occur in these situations: 
 

•  Use of public buses, campus buses/shuttles or other high occupancy enclosed 

vehicles with limited ventilation and/or that require students, faculty, or staff to 

have sustained close contract with others. 

•  Students, faculty, and staff are not required to follow steps such as proper use of 

face masks, social distancing, hand hygiene to protect themselves and others. 

•  Students and faculty regularly engage in in-person learning, activities and events. 
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•  Students, faculty, and staff attend large out-of-class social gatherings and events. 

•  Students and faculty freely share objects. 

•  Irregularly scheduled cleaning and disinfection of frequently touched areas. 

 

During the pandemic, our local health authorities have issued restrictions that focus on 
personal transport as well as physical density of people. These largely comply with the risk 
factors stated by CDC.  

1.2 Scope 

Through a case study this paper aims to investigate how a pandemic crisis influences the 
operation of our teaching and tutoring methods seen from the student’s perspective, and to 
gain knowledge from this feedback. In addition, our paper aims at stimulating new ideas for 
improving students’ situation in their everyday study, in order to obtain a responsible and 
robust operation of our curriculum despite these extra-ordinary circumstances.  
The scope of this case study is the total of 230 design students participating in our 
curriculum. Our master of design degree constitutes five years, consisting of three year’s 
foundation study in BA level, in addition to two years on master level.  
We believe that all experiences gained since the pandemics’ impact -starting in March 2020- 
are crucial in order to learn, and we decided that the most effective approach was to take 
the student’s perspective using a questionnaire, in order to obtain individual feedback in a 
concrete and realistic manner.  
At present time, our scope reflects a quit dramatic combination; A doubled number of 
students -from 30 to 60 students in the first year’s introductory course in design- combined 
with a widespread pandemic, and this happening at the same time. 

1.3 Context 

In order to contextualize this case study, we need to establish an overview of our student 
mass, and the distribution of students throughout our curriculum. In table 1, the gender 
distribution is displayed, in addition to the total number of students. As the gender 
distribution comprises 83 male and 147 female students, there was a substantial potential 
overweight of female respondents in our questionnaire.  

Table 1. Student gender distribution and total number of design students at AHO, Fall 2020 

Course categories Male Female Total 

Foundation courses 39 80 119 

Master courses 29 51 80 

Self-programming, Diploma, leaves, 
international exchanges 

15 16 31 

Total 83 147 230 

 
To establish a backdrop for understanding the level of student satisfaction in our institution 
under normal conditions, we refer to national statistics on study quality produced in 2019, as 
a reflection of the normal ‘pre-covid-19’ situation.  
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The study barometer ‘Studiebarometeret’ (2019) is a national survey that is distributed to 
students in higher education each year. The survey monitors students' perceptions of quality 
in study programs at national colleges and universities. Table 2 describes some of the 
findings in the most recent questionnaire from 2019, providing student’s answers to a list of 
qualitative questions, reflecting to which degree they feel satisfied with different aspects of 
our school. The total percentage of respondents in the questionnaire is 36,4. The score 1 = 
not satisfied, while 5 = very satisfied.  

Table 2. ‘Studiebarometeret’, student satisfaction survey with focus areas 

Main area Description Institutional 
score 

General score, visual arts 
and crafts in Norway 

Teaching Dissemination and teaching 4,4 3,8 

Feedback Feedback and guidance from  
Professional staff 

4,4 3,8 

Expectations Academic staff’s expectations of 
students 

4,5 3,7 

Learning 
environment 

Social and professional 
environment, facilities and 
equipment 

3,8 3,6 

Organization Information, administration and 
professional context 

3,5 3,0 

Inspiration 
 

Whether the study produce 
challenges and engagement 

4,4 3,7 

Overall 
assessment 

Overall satisfaction with the study 
program 

4,3 3,9 

 
Given the time of capture, these data reflect a pre-Covid-19 situation and must be assessed 
in that view. Our institution scores higher than average, however these questions are - being 
part of a national surveil - quit general, as they are given to all institutions within the visual 
arts and crafts sector, without questioning or considering local aspects that may be specific 
to each institution.  
In order to monitor a current Covid-19 state of student satisfaction, we need more specific 
input from the students based on our daily routines and local considerations concerning the 
way we practice teaching and tutoring, and how student’s well-being is experienced. 

2. Research methodology 

Before boarding this case study, we found it necessary to plan our approach on how to 
receive robust and qualitative feedback, aiming at personal feedback from individual student 
experiences. Considering the magnitude of the pandemic and its all-encompassing 
implications, we found it important to receive feedback from the largest possible student 
body to maximize the number of respondents, in order to build the most describing picture 
possible of how the students regards their own situation. As personal feedback reflecting 
individual experiences from a pandemic is likely to be of a sensitive character, the principle 
of ensuring anonymity is crucial, and therefor the process of data collection has been 
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designed to prevent any personal identification. In accordance with current GDPR 
regulations, we developed the questionnaire based on full anonymity, ensuring all student’s 
privacy rights in accordance with current GDPR legislation. We reported our questionnaire in 
advance to The Nation Centre for Research Data -NSD- providing extensive documentation 
required, of how to maintain privacy measures, and awaited their approval before launching 
the questionnaire.  

2.1 Hypothesis 

Our hypothesis is that the covid-19 pandemic has negatively influenced students’ every-day 
study in our institution. Therefore, our questionnaire asks for response from how the 
pandemic has influenced their student life, having the academic arena as a demarcation for 
the questions. 

2.2 Structure of the questionnaire 

In order to obtain a highest possible qualitative value of the feedback from the students, we 
chose to divide our questionnaire (table 3) into two different sections.  
The first section comprises questions about how the students feel that the pandemic has 
influenced their own student situation until now. A set of multiple answer options enables 
qualitative response to our questions. In order to capture different nuances of opinions, 
some of these questions invite additional free-text answers.  
The second section invites free-text answers providing new ideas for future change and 
improvement. The original survey is multi-lingual, written in both Norwegian and English, to 
reach all students at campus. Four answer options are chosen to prevent a ‘non-indicative’ 
mid-option, and to make the student take a position. 

2.3 The questionnaire 

1. To what extent have you experienced an increased feeling of isolation as a result of 
Covid-19? 

Table 3. Student questionnaire (separated into 10 sections) 

Answers Number of respondents Percentage 

To a large degree 8 15,7 %  

To some degree 29 56,9 %  

To a small degree 11 21,6 %  

Not at all 3 5,9 %    

 
2. Do you feel that Covid-19 has led to reduced contact with teachers? 

 
Answers Number of respondents Percentage 
To a large degree 5 9,8 %    
To some degree 24 47,1 %  
To a small degree 15 29,4 %  
Not at all 9 17,6 %  
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3. Have you experienced that reduced contact with fellow students has been a problem? 

 
Answers Number of respondents Percentage 
To a large degree 14 27,5 %  
To some degree 18 35,3 %  
To a small degree 11 21,6 %  
Not at all 9 17,6 %  

 
4. Have parallel lectures (physically on the big screen + digitally on Zoom) worked well? 

 
Answers Number of respondents Percentage 
To a large degree 7 13,7 %  
To some degree 30 58,8 %  
To a small degree 11 21,6 %  
Not at all 5 9,8 %    
Not relevant, not been done* 2 3,9 %    

* If it did not work well, please specify why. 

5. Have you experienced that infection control measures reduce your outcome of 
lectures? 

 
Answers Number of respondents Percentage 
To a large degree 4 7,8 %    
To some degree 16 31,4 %  
To a small degree 25 49 %     
Not at all 9 17,6 %  

 
6. Have you experienced that infection control measures reduce your outcome of 
tutoring? 

 
Answers Number of respondents Percentage 
To a large degree 5 9,8 %    
To some degree 19 37,3 %  
To a small degree 21 41,2 %  
Not at all 10 19.6 %  

 
7. Do you find that infection control in the classroom is adequately practiced? 

 
Answers Number of respondents Percentage 
To a large degree 7 13,7 %  
To some degree 23 45,1 %  
To a small degree 15 29.4 %  
Not at all* 9 17,6 %  

 
*If not being adequately practiced, please specify how. 
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8. Do you find that your home / dormitory / apartment works well for long-term self-study? 

 
Answers Number of respondents Percentage 
To a large degree 9 17,6 %  
To some degree 13 25,5 %  
To a small degree 21 41,2 %  
Not at all 8 15,7 %  

 
9. Have you experienced that the pandemic has brought something positive to your 
everyday study? 

 
Answers Number of respondents Percentage 
To a large degree* 1 2 %       
To some degree* 17 33,3 %  
To a small degree 25 49 %     
Not at all 11 21,6 %  

 
*If yes, please specify what. 
 
10. Suggestions for improvement. 

 
 
You are hereby challenged -as a designer- to suggest improvements that can make 
your own every day study during covid-19 better or more efficient. Think outside the 
box. As a designer, we seek opportunities! Feel free to think radically and 
untraditionally, innovative and visionary! 
 

4. Findings 

Due to different technical reasons, our invitation to the 230 registered students only reached 
206 students. Of these, 51 students responded and answered the questionnaire. This makes 
a participation rate of 25%. This rate is quite low, therefor we must assess the answers 
having an indicative view. All free-text answers are written in Norwegian, so we may assume 
that all respondents are native students. When assessing the percentage bars, some 
questions indicate a quit even distribution of response without any clear indication. We have 
chosen only to comment specifically those bars that stand out with high percentage scores 
providing significant responsive concentration, or otherwise being alarming. 

4.1 Multiple choice section 

•  In question 1, a large group of 72,6% reply that they to a large or to some degree 
have experienced an increased feeling of isolation as a result of Covid-19, 
resonating with our assumptions. 

•  In question 2, a group of 56,9% reply that Covid-19 to a large or to some degree 
has led to reduced contact with teachers, resonating with our own concerns. 
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•  In question 4, a group of 58,8% reply that parallel lectures (physically on big 
screen and digitally on zoom) to some degree has worked well. This has been 
one of our practical concerns. 

•  In question 7, a group of 47% reply that our infection control to a small degree or 
not at all is adequately practiced, indicating that our infection control routines 
should be improved.  

•  In question 8, a group of 56,9% reply that their home / dormitory / apartment 
works to a small degree or not at all for long-term self-study, indicating that 
student housing is less appropriate and does not fulfil students’ needs in a 
pandemic situation. 

•  In question 9, a group of 70,6% reply that the pandemic to a small degree or not 
at all has brought something positive to their everyday study, indicating a strong 
negative feedback. 

4.2 Free-text sections 

•  Connected to question 4 regarding parallel lectures, the students specify the 
following problems:  

- Inadequate technical know-how / expertise amongst the teachers for facilitating 
clear sound and picture based on the physical constraints of the studio. 

- Teachers’ lack of using appropriate microphones and cameras, and teachers 
lacking experience from using these devices in the right manner. 

- Poor quality of communication while using zoom, as the dialogue often loses 
rhythm and continuity caused by technical / audio-visual delays. 

- Tendency to neglect those students being at home on zoom, as they often feel 
not being part of or not included in the conversation in the physical auditorium. 
This is often caused by that questions from the audience are not repeated into 
the mic, so those students being at home on zoom do not hear the questions. 

- Teachers tend to forget to follow up questions in the chat in zoom. 
- Hard to concentrate when taking part in digital lectures on zoom, caused by 

poor working conditions at home; poor space, bad air, lack of movement. 

•      Connected to question 7 regarding infection control, students report these 
                observations: 

- Too many students in one space  
- too short distance between students because they forget themselves 
- inadequate cleaning of surfaces 

•   Connected to question 9 asking if the pandemic has brought something  
 positive, students argue for: 

- freedom and flexibility in their everyday life  
- less monotony  
- better sleep  
- stronger awareness on personal hygiene  
- learning digital communication tools - like zoom  
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- the possibility to seeing things from a new perspective 

•       The final question 10 led to considerable engagement. Apart from the majority 
 of ordinary ideas -like more frequent cleaning routines- the students suggest these 
 ideas: 

- Wearable tech; a measuring device that alarms when people get too close to 
each other. 

- VR-tech building holograms in meeting rooms, using virtual reality technology 
to make absent students ‘appear’ in the room.  

- Introducing infection tracking system utilizing the student’s admittance card to 
register movements in and out of campus. 

- Compulsory zoom-courses to all teachers to make them skilled zoom users. 
- Establish trans-course colloquium groups enabling more discussion and contact. 
- Providing a starter-kit to those working at home, covering needs and comfort. 
- Compulsory walks outdoors for more fresh air and general restitution. 

5. Conclusions  

Overall, our findings suggest that Covid-19 has produced a negative impact on student’s 
study life, confirming our hypothesis.  Amongst other, the pandemic seems to have triggered 
an increased feeling of isolation, which causes mental health concerns. One other aspect we 
should seriously take in consideration, is that 47% of students reply that our infection 
control routines are inadequate. Furthermore, a large group of students struggle with their 
home as workplace, indicating that we should facilitate presence at campus as much as 
possible. When a group of 56,9% students report that Covid-19 has led to reduced contact 
with teachers, we also must find ways to strengthen this contact. However, in the current 
situation of very strict infection control, it seems that only online solutions are possible to 
utilize in order to reduce or eliminate this problem. 
We acknowledge the obvious need to establish better audio-visual facilities that may enable 
efficient hybrid solutions for students being present and digitally for those being at home. 
Regarding technical challenges when practicing parallel physical and digital lectures, there 
are many problems to be solved, but primarily the main challenge is to build experience and 
competence from utilizing digital learning platforms as effectively as possible. 
Although we find the majority of the suggested ideas maybe less radical than expected, 

we find the mentioned ideas fruitful and inspirational, and valuable for consideration 

when discussing how to optimize our future practice.  

6. Discussion and future challenges 

When doing research on qualitative issues related to health and well-being, we acknowledge 
the importance of accepting that any given feedback in a survey reflects individual, 
subjective experiences, not necessarily objective facts or conclusions. Therefor we must 
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assess the answers given in our survey as indicative feedback allowing a certain amount of 
interpretation. 
In the big picture, we assume that our efforts in reducing negative impacts from Covid-19 
largely depends on the duration of the pandemic. If the pandemic continues over long time, 
we assume that we will experience a large portion of classes working from home, as they are 
reluctant to attend campus due to personal health and infection risk.  
The pandemic situation raises many questions. Suddenly our ordinary class-rooms become 
audio-visual studios. How should this be managed? Due to overloaded IT-support staff, 
should teachers spend a substantial amount of working hours trying to become audio-visual 
experts rather than spending their time teaching their profession? These are amongst the 
questions we would like to invite discussing at the approaching Cumulus conference. 

References 

ACE, American Counsil on Education, Mental Health, Higher Education and Covid-19. 
Active Minds. 2020. The Impact of COVID-19 on Student Mental Health. COVID-19 Student 
CDC, Centers for Desease Control and Prevention, CDC 24/7, Saving Lives, Protecting People, 

Considerations for Institutions of Higher Education. https://www.cdc.gov/coronavirus/2019-
ncov/community/colleges-universities/considerations.html 

Course Hero, 2020, https://www.coursehero.com/blog/faculty-wellness-research/ 

Horne, Laura. 2020. Supporting a Healthy Campus Community During COVID-19. Active 
     https://www.acenet.edu/Documents/Mental-Health-Higher-Education-Covid-19.pdf 
Insight higher Ed, 2020, https://www.insidehighered.com/news/2020/11/19/faculty-pandemic-

stress-now-chronic 

Lederman, Doug. 2020. Presidents Fear Financial, and Human, Toll of Coronavirus. Inside Higher 
Ed, March 27, 2020. https://www.insidehighered.com/news/survey/college-presidents-fear-
financial-and-human-toll-coronavirustheir-campuses. 

Minds Blog. April 20, 2020. https://www.activeminds.org/blog/supporting-a-healthy-  campus-
community-during-covid-19/. 

     Strategies for Leaders to Support Campus Well-being.      
Studiebarometeret, 2020, 

https://www.studiebarometeret.no/no/student/studieprogram/1220_masterid/detaljer 

    Survey. https://www. activeminds.org/studentsurvey/. 
The Lancet, Research and higher education in the time of Covid-19. Editorial Volume 396, Issue 

10251, P583, August 29, 2020. https://www.thelancet.com/journals/lancet/article/PIIS0140-
6736(20)31818-3/fulltext 

About the Authors: 

Harald Skulberg, Industrial Designer, Associate Professor at The Oslo School 
of Architecture and Design since 1999. Research interests within industrial 
design, product design and design methodology. Has presented a range of 
academic research papers for design research conferences in Europe 

2209   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL

https://www.cdc.gov/coronavirus/2019-ncov/community/colleges-universities/considerations.html
https://www.cdc.gov/coronavirus/2019-ncov/community/colleges-universities/considerations.html
https://www.coursehero.com/blog/faculty-wellness-research/
https://www.acenet.edu/Documents/Mental-Health-Higher-Education-Covid-19.pdf
https://www.insidehighered.com/news/2020/11/19/faculty-pandemic-stress-now-chronic
https://www.insidehighered.com/news/2020/11/19/faculty-pandemic-stress-now-chronic
https://www.insidehighered.com/news/survey/college-presidents-fear-financial-and-human-toll-coronavirustheir-campuses
https://www.insidehighered.com/news/survey/college-presidents-fear-financial-and-human-toll-coronavirustheir-campuses
https://www.activeminds.org/blog/supporting-a-healthy-%20%20campus-community-during-covid-19/
https://www.activeminds.org/blog/supporting-a-healthy-%20%20campus-community-during-covid-19/
https://www.studiebarometeret.no/no/student/studieprogram/1220_masterid/detaljer
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31818-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31818-3/fulltext


Design for Sustainable Healthcare. 

Cutting the impact of medical products 
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Abstract | The pandemic emergency has highlighted a critical issue in the health sector: the 
environmental impact caused by the use of disposable products, currently based on the use 
of plastic polymers, which are difficult to recycle and not compostable.  According to the 
National Institute for Environmental Protection and Research, the numbers generated by the 
Covid-19 emergency would amount to between 150 and 450 thousand tonnes (ISPRA Report, 
Waste consisting of used PPE, May 2020). Researchers at the University of California, San 
Francisco Medical Center, estimated the waste of $2.9 million in neurosurgical supplies in one 
year in one department alone (Allen, 2017). The incompatibility between the health need to 
use these devices and the environmental need to reduce products with a high polluting 
potential, poses the Design Discipline with a challenge that research must be able to meet 
through the development of real and sustainable solutions. 
In an attempt to respond to these critical issues, this paper reports on research conducted on 
single-use surgical products, in particular on the redesign of a single-use procedural kit, with 
the aim of rethinking design from a systemic sustainability perspective. 
The research was conducted through desk research, based on a literature review of reports 
and documents demonstrating how to achieve sustainable healthcare. At the same time, 
through field research and the HCD approach, using a number of specific tools in the different 
phases of the design process, it led to the definition of a product capable of satisfying both 
the needs of healthcare professionals, doctors and nurses, who are the direct users, and the 
needs of hospitals and companies responsible for the disposal phase. The result is a 
framework for identifying the most challenging surgical departments. 
The research required a multi-disciplinary approach to develop new sustainable layouts 
starting with the details, requirements and needs for the design of an adaptable and versatile 
procedure kit were highlighted.  
The design solutions that led to the realisation of the prototype are: design of a biodegradable 
EPP tray, functional for disposal by incineration; design of a recyclable PETG tray, divided into 
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3 compartments.  The first one contains instruments that need to be ready to use. The second 
contains instruments at risk of falling/breaking. The third compartment contains instruments 
that are not always used. The three compartments are fixed on a cardboard layer that replaces 
the individual compartmentalisation per instrument, making the kit customisable for any type 
of single-use procedure, as well as being able to make the PETG tray sterile. The project will 
reduce production costs by using less plastic material to be thermoformed and a single 
negative for the production of the customisable tray, leading to the creation of a new 
product/service flow, centred on: returning packages to the manufacturer, placing them in 
the additional instrument tray, so that they are not necessarily ready for use; reducing the 
amount of biohazard waste burnt in the incinerator. The use of an organic-based tray 
minimises pollution; advantageous recycling of trays and procedural tools that were 
previously discarded in general waste or even biohazard. 
From an environmental point of view, there are benefits to be gained from reducing 
incineration by reducing unused waste. A biodegradable tray to handle infectious supplies and 
disposal in an incinerator can minimise air pollution. Other time-saving benefits come from 
the individual packaging of additional customisable instruments. This solution has reduced the 
possibility of having to open a second kit to obtain a duplicate instrument.    

KEYWORDS | HEALTHCARE, MEDICAL PACKAGING, SUSTAINABILITY, CIRCULAR ECONOMY, 

PROCEDURAL KIT 

1. Introduction  

Healthcare represents one of the most critical sectors for the development of society's well-

being and it involves not only the development of new treatments and new drugs, but also 

the development and innovation of products and services aimed at "preventing, diagnosing, 

curing, rehabilitating"(Italian Ministry of Health Declaration). The current situation due to 

the Covid-19 emergency has shown that alongside treatments and devices with a high 

technological impact, a series of medical devices called "soft medical devices" are equally 

crucial. In terms of the market, these are identified as "disposable and medical 

consumables" and accompany every medical device for treatment in hospitals but are also 

widely used for treatment in the local health center and in the home environment as well. A 

clear example of "disposable and medical consumables" are the surgical masks which are 

one of the essential factors for proper prevention and treatment of the epidemic in the 

current emergency due to Covid-19.  

In the very first phase of the epidemic, among other things, the enormous demand 

worldwide for these devices led to a great scarcity and the European Commission was forced 

to turn to trade associations (from the textile sector to that of materials plastics, to the 

additive manufacturing sector) asking to reconvert their productions and allocate them to 

the medical consumables sector. 

Furthermore, the pandemic emergency has highlighted one of the critical factors in the 

sector: the environmental impact that determines the massive use of "disposable" products, 
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which at the moment are mainly based on the use of plastic polymers, which are difficult to 

recycle and not compostable. 

Regarding the projection of the quantity of such medical waste, according to the Italian 

National Institute for Environmental Protection and Research, the numbers generated by the 

sanitation emergency due to Covid-19, would amount to a number between 150 thousand 

and 450 thousand tons (ISPRA Report, Waste consisting of used PPE, May 2020). 

Waiting to know what the final balance will be, according to Ecocerved, a consortium 

company of the Italian Chamber of Commerce system, in 2018 the Italian production of 

medical waste stood at around 180 thousand tons. 

For the most part, such waste is hazardous with infectious risk (78% of the total), mainly 

coming from public hospitals, especially medium-large sized ones (almost 60% from public 

centers with at least 150 beds). At a national level, medical waste has no other destination 

than incineration, for 65% of the total, and activities aimed at disposal for the remaining 

35%, with percentage differences between region and region (Ecocerved, 2020). 

The evident inconsistency between the health need for the use of these devices with the 

environmental need to drastically reduce the use of products with a high pollution potential 

places the Design Discipline in front of a challenge that research must be able to grasp 

through the development of real and sustainable solutions. 

In an attempt to respond to these critical issues, this paper reports research conducted on 

the case study of surgical disposable products, in particular surgical trays, with the aim of 

rethinking the design with a view to systemic sustainability. 

Through the Human-centered design methodologies, the research aimed to meet both the 

needs of health workers, doctors and nurses, who use the product directly, and the needs of 

hospitals and companies responsible for the disposal phase. 

1.1 Research summary 

Background: The ever-increasing costs associated with health care are leading economic 

decision-makers in all developed countries to look for ways of reducing waste costs and 

maximising hospital efficiency. In the case related to "A new sustainable perspective for 

disposable procedural kits", the role of surgeons is fundamental for the evaluation and 

redesign of procedural kits that contain all the necessary instruments that are then used in a 

specific procedure. The aim of the research is therefore to assess the costs and reasons for 

discarding materials as part of the activities carried out in operating theatres, which are the 

primary source of hospital waste. Inspired by recent publications, reducing the operational 

costs associated with the purchase, packaging and transport of unnecessary supplies can 

lead to considerable savings.    

Objectives: The primary objective of the research work is to reduce the waste of disposable 

surgical instruments, contained in the trays that are usually used in the course of surgical 
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interventions of various nature and that are often discarded without being used completely, 

exclusively because they are no longer sterile and cannot be recovered for use. Future 

perspectives, which have emerged from the literature research, suggest 

innovating/transforming the packaging of surgical supplies, achieving the same safety 

expectations/results while saving on products, transport and waste production. 

Methods: The study was conducted, firstly through a quantitative research that consisted of 

the study of healthcare articles and the most recent publications concerning the waste in the 

healthcare sector and the possible reduction of unused disposable healthcare supplies in 

multiple procedures. Secondly, a qualitative research was developed by submitting a 

questionnaire to surgeons and instrument nurses working in the different sectors, in which 

all the peculiarities, both positive and negative, of disposable surgical supplies were 

highlighted. This resulted in a framework for identifying the most challenging surgical 

departments. A multi-disciplinary approach was required to carry out the research, which 

made it possible to develop new, sustainable layouts from the details. 

Results: At the conclusion of the research, a single-use tray was redesigned, containing the 

necessary instruments, all in one package, customisable with single-package instruments. 

The tray is optimised by selecting the instruments used, only in special situations or 

overused and therefore at risk of falling/breakage. The advantages are economic, 

environmental, time and safety.  

2. Challenges and opportunities for Sustainable Healthcare  

2.1 Healthcare waste 

Approximately 85% of the total waste produced by healthcare activities is generic, non-

hazardous waste comparable to household waste. The remaining 15% is instead considered 

hazardous material, which may be infected, of chemical or radioactive origin (Chartier, 2014) 

. It has been estimated that in high income countries, on average up to 0.5 kg of hazardous 

waste is generated per hospital bed per day; while in low income countries, on average 0.2 

kg is generated (Chartier, 2014). However, in low-income countries, medical waste is often 

not separated into hazardous or non-hazardous waste, which makes the actual amount of 

hazardous waste much higher (Ranasinghe, 2020). In 2012 the National Academy of 

Medicine estimated the U.S. healthcare system squandered $765 billion a year, more than 

the entire budget of the US Defense Department (Allen,2017).  Researchers at the University 

of California, San Francisco Medical Center, for instance, recently estimated that in a single 

year the hospital wasted $2.9 million in neurosurgery supplies alone.On wasted supplies in 

just one department (Allen, 2017).Considering the carbon emissions produced by the health 

care sector: if healthcare were a nation, it would be the fifth largest emitter of greenhouse 

gases on the planet, according to the non-profit organization, Health Care Without Harm. It 
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is a carbon contribution equal to the emissions of 514 coal-fired power plants, or 4.4% of 

global net emissions (Ngo, 2020). 

Operating theatres are, from an economic point of view, those facilities that generate the 

greatest revenue and at the same time they are the most of the waste comes and 

consequently "the greatest costs for disposal, accounting for 30% of the total amount of 

hospital waste" (Babu, 2019). In the management of medical waste, there are tools that 

have to be disposed of immediately, while others can be recycled over a longer period of 

time, with the help of specialized organizations. One such organization is Stryker, a recycling 

company for the medical industry. Materials that are accepted by these organizations 

include laparoscopic devices, wristbands used for blood pressure measurement, surgical 

product casings and more. For supplies or equipment that are no longer useful but have not 

expired and are still in working order, they are collected by organizations such as Med Share 

who, after collecting them, distribute them to medical facilities that cannot afford to 

purchase these items probably due to cost (Tine Health, 2017).  

Medical products are often wrapped in plastic, cardboard boxes or blue polypropylene 

plastic wrappers. Since these products are opened outside the operating room, to avoid the 

risk of contamination, they can be recycled by NGOs to be transformed into aprons, tote 

bags or other by-products. The disposal of biohazard hospital waste costs about 0.62 cents 

per kilogram (Tine Health, 2017).  Their recycling can certainly reduce the overall cost of 

waste disposal. At Johns Hopkins Health System in Baltimore, the Neurasthenia Division was 

able to save $5 million in 2010 and 2013 for its reprocessing program. But recycling is not 

always applicable for all items in the operating room; especially if there is a risk of infection. 

Patient safety is more important than sustainability (Tine Health, 2017).   

The key to minimising and effectively managing medical waste is the separation and 

identification of waste. Proper handling, treatment and disposal reduces costs and is very 

helpful in protecting public health. The most appropriate way to identify categories of 

medical waste is to sort the waste through the use of colour-coded plastic bags or 

containers. Do not forget to use the biohazard symbol on the packaging so that medical 

waste can be immediately identified. 

2.2 Medical packaging 

As a result of the numerous studies carried out, a number of critical issues in waste 

management within the hospital environment were highlighted. It was therefore decided to 

focus the study on two parallel aspects that have a strong impact on the hospital economic 

system. 

The first part of quantitative study aims to highlight which and how many materials are most 

unused in an operating theatre, where up to 70% of hospital waste is created, and up to 90% 

of operating room waste is improperly sorted and sent for costly and unneeded hazardous 

waste processing. (Lee, 2012). In particular, a Nederland Circulair initiative of the Dutch 
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Ministry of Infrastructure and Environment contributed to the overall objective of creating a 

single stream of plastic packaging in hospitals by analysing the typical plastic waste streams 

of the OLVG hospital. The largest category of plastic products found in OLVG hospital waste 

bags is single-use packaging, which accounts for more than 50% of the total plastic waste. 

The largest estimated types of plastic used in disposable packaging by weight are 

Polypropylene (PP), followed by Polyethylene Terephthalate (PET), High Density 

Polyethylene (HDPE) mixed with medical grade coated paper, and Polyvinyl chloride (PVC). 

The second largest plastic product by weight is bubble wrap - which makes up 25% of the 

total plastic waste - and the largest single mono material plastic product - made from a 

single material, low density polyethylene (LDPE) (Netherland Circulair, n.d.). 

The second part of the research paid attention to what may be the biggest economic wastes 

within operating theatres. The research is based on multiple academic publications on 

various online platforms in the sector, in which the waste stream is no longer assessed from 

a quantitative but a qualitative point of view, going on to identify real waste of disposable 

instruments that are not always used during certain surgical procedures and consequently 

create a significant burden on healthcare costs. Specifically, in a study published in the 

Journal of Neurosurgery, Dr Corinna Zygourakis, a leading neurosurgeon at the University of 

California, San Francisco, said in February 2017 that "accounting for the different case 

distribution in the 58 selected cases, the authors estimate approximately $968 of OR waste 

per case, $242,968 per month, and $2.9 million per year, for their neurosurgical 

department” (Zygourakis, 2017). 

The waste Dr. Zygourakis refers to in her study is the result of a mentality that brought 

disposable surgical instruments into the operating room "just in case" the surgeon needed 

them. In such situations, however, at the end of the surgical procedure, even if they were 

not used, they would be discarded as they had been removed from the sterile packaging and 

would therefore be considered contaminated (Allen, 2017). Dr Zygourakis and a team of 

colleagues contacted 58 neurosurgeons with the aim of analysing what and how many 

supplies were present in the operating theatre, which, if not used, were subsequently 

discarded. Out of 26 surgeries performed, it turned out that all the blood clotting materials 

had not been used, at a total cost of $3,749. A similar result was found in 16 operations in 

which an expensive tissue adhesive was not used, at a cost of $3,495. Another example was 

surgical screws, which were also not used on several occasions, at a total cost of $3,144 

(Allen, 2017). 

In addition, the majority (85%) of OR waste comes from individual disposable items, rather 

than items in larger packs. This indicates that if we educate surgeons and nurses about OR 

waste, clean up preference cards, and encourage communication at the beginning of each 

case about what items will be needed, we may be able to significantly reduce OR waste 

without having to completely overhaul our entire supply packs (Zygourakis, 2017). 
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2.3 Towards a circular medical design 

During the Virtual Engineering Week discussion, 'Recycling & Circularity in Healthcare 

Plastics' it was highlighted that the global medical packaging market has almost reached £15 

billion. It is expected to grow by 5% per year to reach £18 billion in 2025, explained Peylina 

Chu, executive director of the Healthcare Plastics Recycling Council (HPRC)(Shepard, 2021). 

Chu discussed recycling challenges and opportunities with industry experts Nick Packet, 

MD&M specialist and packaging engineer at DuPont, and Bob Render, business development 

manager for sustainability at Ravago Recycling Group. The panel also discussed the 

challenges and opportunities in recycling healthcare plastics during the COVID-19 pandemic 

(Shepard, 2021). Chu asked Packet to remind planners of some practices that make recycling 

packaging easier and more attractive to recyclers. Packet acknowledged that it is a hard 

challenge to switch materials in a regulated market, but that there are some opportunities. 

"Designing a package made up of one type of polymer would be ideal because it creates a 

cleaner flow of materials than having different types of polymers," he said. Size also matters 

and looking at packaging that can be compressed easily is key (Shepard, 2021). 

Healthcare Plastics Recycling Council (HPRC) has led projects to develop hospital waste 

diversion strategies, but single-use plastics still dominate in healthcare environments. At last 

count, about 2,800 to 3,500 tonnes of plastic packaging and plastic product waste from US 

healthcare facilities is generated daily, according to the HPRC. Most of this goes to landfill or 

is incinerated (Danigelis, 2020). 

Medical waste should be managed with the aim of reducing its hazardousness; reuse, 

recycling and recovery should be encouraged; collection, transport and disposal should be 

optimized (Tine Health, 2017). To this end, it must be encouraged: 

• the organization of training courses for the staff of health facilities, on the proper 

management of medical waste, especially with the aim of minimizing contact 

between non-infected materials and potential sources of infectious waste, thus 

reducing the production of waste that needs incineration procedure costs; 

• the separate collection of non-hazardous health care waste, which is assimilated 

to urban waste produced by health care facilities; 

• the rationalization of the supply and use of reagents and drugs in order to reduce 

the production of hazardous health care waste at infectious risk and non-

hazardous health care waste; 

• the preferential use, where technically possible, of products and reagents with a 

lower content of dangerous and polluting substances; 

• the use of technologies for the treatment of medical waste, aimed at promoting 

the recovery of materials and energy. The health facilities must, therefore, 

provide for the management of waste produced according to safety criteria.  

Elizabeth McLellan, a registered nurse from Portland, USA, conducted a study on hospital 

waste disposal. She was shocked to find that waste was being discarded in her hospital, so 
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she asked the Health Department of her hospital if she could pick up the waste herself. In 

2009, she founded Partners for World Health, a non-profit organisation, which currently has 

four warehouses in various parts of Maine in the north-east of the USA. Currently, Ms 

McLellan and hundreds of volunteers collect medical equipment and supplies considered to 

be waste from a network of hospitals and clinics, ensuring they are sorted and shipped to 

lower standard countries (Allen, 2017). "This is money", said Elisabeth McLellan, referring to 

the wide range of supplies wasted. Providing a further note, addressed to her compatriots, 

stating that "this is one of the reasons why your health insurance is so expensive" (Allen, 

2017).  Elisabeth McLellan called this range of products, considered to be waste, 'gold junk' 

and it includes a whole series of categories:    

• discarded equipment for model upgrades       

• supplies discarded after changing suppliers; unused medical supplies donated by 

families of deceased patients;  

• materials that have passed their expiry date or have been declared unusable by 

strict control procedures but can be used safely. 

Once items are opened in the patient's room or surgical suite, they can't be reused in the 

hospital. Every day her organisation collects 10,000 to 20,000 pounds of unused material, 

not including durable medical equipment, from healthcare facilities in the Northeast. Their 

collections range from unused exam gloves and wound care supplies to unneeded 

anaesthesia machines (Kaplan, 2021). 

3. ECOPACK. A new sustainable perspective for disposable 
procedural kit 

3.1 Research Methodology  

From a methodological point of view, the research was conducted through the Human-

centered Design approach, basing the activities on the involvement of operators in the 

different phases of the design process and considering different conditions (from efficient 

materials to usability, from high operational performances to safety of the environment).  

Through this methodology it was possible to consider the needs of constituents in new ways, 

create innovative solutions to meet these needs, and deliver solutions with financial 

sustainability in mind (Ideo, 2011).  

The research activities were approached following 4 steps: 
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Fig 1. Methodology and Tools 

1. Understand and specify the context of use 

As a result of the numerous studies carried out, a series of critical issues in waste 

management within the hospital environment have been highlighted. It was therefore 

decided to focus the study on two parallel relevant aspects, which have a strong impact 

within the hospital economic system. The first part aims to highlight which and how many 

materials are most unusable in an operating theatre, where up to 70% of hospital waste is 

created. The second study pays attention to which is the most spread economic waste inside 

the operating theatres. Substantial problems have thus emerged, which can be tackled with 

design methods, with the aim of optimising waste in such a delicate area. Quantitatively, a 

study has been carried out, through a variety of organisations in the industrial sector that 

have come together to jointly identify methods to make the economic activities of hospitals 

more efficient and less impacting on the environment. Qualitative research is based instead 

on multiple publications on various online platforms in the sector, where the waste flow is 

no longer evaluated from a quantitative but qualitative point of view, identifying real waste 

of disposable instruments that are not always used during certain surgical procedures and 

consequently create a significant burden on health care costs. 

The user research was initially carried out with an overview of the different roles of nurses 

within the operating room. Subsequently, the user requirements were defined, which were 

obtained by submitting a questionnaire to surgeons and instrument nurses working in the 

different sectors, in which all the peculiarities, both positive and negative, of disposable 

surgical supplies were highlighted. The questionnaire was completed by some 11 surgeons 

from different hospital departments, including general surgery, urology, ophthalmology, 

gynaecology and bariatric surgery. Procedures requiring disposable kits were highlighted 

including Endoscopy, Videolaparoscopy, Orthopaedics, Prosthetics, Colon Cholecyst, 

Craniotomy and Ophthalmology. The questionnaire asked which instruments were most and 

least frequently used in the specified procedure. In all 11 cases, it was noted that unused 

single-use instruments were disposed of and that each specific tray always contained the 

same instruments. The amount of disposable instruments at risk of breakage/fall was 

considered to be value 3 on a scale of 1 to 5. In addition, suggestions or considerations were 

asked about the problems submitted. One general surgeon, specifically in the gallbladder 

procedure, advised to "open only what is necessary to start the procedure, and then the 
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rest". Another surgeon from obstetrical traumatology suggested "bagging the disposable 

material individually, so that it can be opened when needed". 

The aim was to identify the areas of use and any waste that occurs within an operating 

theatre, regarding disposable instruments that, although opened within the operating 

protocol, are not used, paying particular attention to those instruments that have a greater 

risk of falling/breakage. 

The benchmarking has been carried out by collecting data on the different types of 

packaging for medical devices and disposable instruments with the aim to highlight 

interesting specific characteristics, functional to develop the product (Fig.2). The latter 

defined the various needs and showed how some of them respond to certain needs, often 

suppressing others, such as considerable waste and safety priorities. 

 

 

Fig. 2 Benchmarking 

The research was then carried out in the field through visits that led to observations within 

the operating block of Orthopaedics at the [Hidden for blind peer review] (Fig. 3). An 

interview with the head of the operating theatre department and a neurosurgeon trainee 

allowed a comparison of which procedures could be optimised and suggestions on how to 

identify instruments that, based on previous surgical operations, were more or less used and 

more or less at risk. In addition, the interviewees were open to future collaboration for 

evaluation and implementation. 
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Fig. 3 Incorrect disposal of hospital waste at S. Andrea Hospital 

2. Specify the user requirements  

Prior to defining the requirements, a task analysis was carried out to identify the sequence 

of actions that operators perform during a surgical procedure using disposable kits (Fig. 4). 

• It was ascertained that on several occasions the following dynamics occurred: 

• Fall of a disposable instrument, leading to the opening of a second kit for the 

rapid continuation of the procedure 

• Breakage of a disposable instrument, leading to the opening of a second 

disposable kit for a single instrument 

• Non-use of some instruments in the disposable kit in most of the cases analysed. 
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Fig. 4 Task Analysis 

Subsequently, the following were identified specific requirements adaptable to many 

different procedures:  

• smart labelling, that describe the product use and the proper disposal; 

• shelf life efficiency, identifying possible packaging system failures and addressing 

them proactively during early design phases greatly increases the chance of 

successful validation and patient safety; 

• packaging choice, where there are to consider questions like:  

• Do you need a single or double barrier? 

• Would a pouch or tray be better? 

• What packaging type and material would be most compatible with the 

sterilization/incineration process required? 

• What label requirements are needed? 

• Shock resistance, package distribution test samples must contain a product or 

representative product (dunnage/simulant) that has been sealed at equipment 

worst case conditions and sterilized; 

• proper sizing, the incorrect sizing of trays, boxes, and kits comes from noise or a 

lack of communication within the supply chain; 

• integrity efficiency, done by documenting that the SBS system has no detectable 

path through, channels or punctures that may allow the introduction of microbes 

into the system. 
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3. Produce design solutions to meet these requirements 

During the research phase, requirements and needs were highlighted for the design of a 

procedural kit adaptable to various procedures.  

The design solutions that led to the creation of the product are: the design of a 

biodegradable EPP tray, dedicated to disposal by incineration, the design of a recyclable 

PETG tray consisting of 3 compartments  

 

Fig. 5 Render  

Regarding the usability aspect, one compartment of the kit contains all instruments used 

above 20% of the cases analysed in a specific procedure, therefore needing to be ready for 

use.  

A second compartment dedicated to instruments that are at risk of falling/breaking in at 

least 15% of the cases analysed in a specific procedure, therefore needing to have two extra 

twin instruments in addition to the one in the compartment of the necessary instruments. 

The last compartment contains instruments that have not been used more than 20% of the 

cases analysed in a specific procedure, thus needing to be packed individually and opened if 

necessary (Fig. 5)  

2222   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL



G. M. Cito, A. Giambattista 

 

 

Fig. 5 Usability 

All three compartments do not have additional individual compartments but are instead 

fixed on a cardboard layer that allows them to be removed from the PETG tray. The purpose 

of the cardboard replaces the concept of individual compartments for each instrument, 

making the kit customizable for any type of single-use procedure, as well as preserving the 

infectivity of the PETG tray. The new concept thus allows lower production costs, less plastic 

material to be thermoformed and a single negative to produce customizable tray. 

4. Evaluate the designs against requirements  

The design of this medical packaging would result of a creation of a new product/service 

flow focused on: 

• returning the packaging to the manufacturer of those packages by locating them 

in the additional tool tray, so they are not necessarily ready to use. 

• reducing the amount of biohazard waste burned in the incinerator. The use of an 

organic- based tray aims to minimise site pollution 

• advantageous recycling for trays and procedural tools that were previously 

rejected in general waste or even biohazard waste 

In particular, product aims to achieve the following expected results: 

• Reduction of incinerator cost. The incineration costs of disposable incineration 

kits would be greatly reduced by maximising resources and reducing waste. 

• Reduction waste. Significant is the reduction of infectious and general waste with 

a consequent increase in recycling activity. The less waste is produced the less 

hospital costs will be. 

• Reduction of climate damage. A disposal biodegradable tray has been designed 

to minimize the environmental pollution generated by the incineration of 
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infectious waste in the operating theatre. Burnt bioplastics produce less CO2 and 

zero dioxin emissions than non-bio-based polymer trays. 

• Increase supplies saved. Individually packed items, which were previously thrown 

into the generic and infectious, are now recycled or even reused if they are 

individually packed. 

• Increase visual info. Intuitive graphics help to understand how the various 

components of the designed packaging can be disposed of, avoiding the previous 

insecurity of disposal of hospital personnel. 

• Increase in operating room efficiency. The operating room needs ready-to-use 

equipment in an extremely short time. EcoPack offers additional kits useful for 

risky instruments and instruments rarely used in each procedure. 

• Increase time during surgical operations. Product developed optimises time by 

offering, according to the needs of the moment, all the necessary equipment, 

anticipating risks and unnecessary use. 

• Increase training staff. A better understanding and implementation of the waste 

disposal activity by the operating theatre staff is the first step towards an 

effective sustainable turnaround. 

4. Results and next developments 

At the conclusion of the research part, a single-use tray was redesigned, taking as example 

the Neo Pedicle Screw System™, Neo Medical S.A. (Abdalla, 2020). The concept developed is 

a kit containing the necessary instruments, all in one package, and customisable single-

package instruments. The tray is optimised by selecting the instruments used, only in special 

situations or overused and therefore at risk of falling/breakage.  

The advantages are economic, due to the reduction of hospital costs, incineration costs and 

time waste. Environmentally, multiple advantages could be achieved from the reduction of 

incineration process use due to the reduction of waste unused supplies. A biodegradable 

tray to handle infectious supplies and disposing it in an incinerator, could minimize the air 

pollution. Others are advantages in time, thanks to the single packaging of additional 

customizable instruments. This solved the problem of having to open a second kit to get a 

duplicate instrument. 

At a later stage has been had the opportunity to get in touch with a resident neurosurgeon 

and the head of the operating block at [Hidden for blind peer review] hospital in Rome, who 

provided with precious elements for the realization of the prototype, offering his experience 

in the operating theatre and allowing me to optimize the functionality of the product made. 

In the opinion of many of the people involved, the feedback and interest received are likely 

to be developed in subsequent stages. 
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pandemic time: how digital can support 

a new didactic in Service Design. 
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Abstract | The Covid-19 pandemic had a strong influence on several aspects of our lives. 
Among these ones, the didactic experiences had been impacted and the limits of traditional 
education emerged. In particular, the design field, based mainly on a design-studio based 
didactic, has been affected. In the last period, many teaching teams struggle with the 
challenge of translating course planned to be deployed in-person to remote didactic. The 
common question that arose has been: how to develop proper didactic experience for 
designers in a time of remote teaching and learning? To address this question a small 
experimentation using a digital platform has been designed to comprehend how digital could 
become a tool to enhance the learning process rather than creating barriers. 

KEYWORDS | SERVICE DESIGN, EDUCATION, DIGITAL, LEARNING 
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1. Introduction 

During 2020, the pandemic has affected how we were used to interacting, forcing us to 

rethink several aspects of society. If we look at the educational context, UNESCO estimated 

that over 1.5 billion students in 165 countries are out of school due to the worldwide health 

emergency (United Nations, 2020). The consequence of this situation is that universities are 

going through a series of considerations on how to adapt to this context and develop new 

strategies for the future.  

These reflections come in a time of transformation of the educational context in which 

already previous pedagogical models are put in discussion, and several attempts, to 

understand how digital affects the learning process, are put in place (Radcliffe et al., 2008). 

The Covid-19 pandemic pushed on this last aspect, obliging universities to experiments with 

new model and activity that make use of digital platform. These experimentations 

sometimes proved to be ineffective given the short time to properly design the didactic 

activity and sometimes proved to be successful, allowing teaching teams to efficaciously 

deliver didactic contents to the students. 

The paper aims to illustrate a digital learning experience developed during the covid-19 

pandemic and draw some reflections on the feedbacks received. In particular, with this 

paper, the intention is to present a didactic initiative that investigates how remote teaching 

and learning could take advantage of digital platforms, elaborating and building something 

which didn’t limit just to the digital replica of an in-person event, but use as well the virtual 

space with its potential. 

The article is divided into four parts. The first section aims to provide a theoretical 

background for the experimentation, focusing the attention on the evolution of pedagogical 

models. Following, the second section illustrates the methodologies, illustrating the 

structure of the format of the didactical activity proposed and the structure of the surveys 

used to gather feedbacks upon the initiative. Subsequently, the third section outlines the 

analysis of the results of the survey. Finally, the last sections are dedicated to the discussion 

of these results and conclusion are drawn on those, highlighting the limits of the 

experimentation, and the possible future developments. 

2. Theoretical Background/Framework 

Literature of Service Design illustrates how it emerged as a research field during the last 

decade of the XX century (Erlhoff et al., 1997; Hollins & Hollins, 1991; Manzini, 1993; 

Pacenti, 1998). During the first years of 2000, some design agencies start to work specifically 

with SD, such as Livework and Engine, and it started a period in which the research around 

SD explored how it could integrate its tools into the design practice (Sangiorgi & Prendiville, 

2017). From an educational point of view, it can be seen that SD appear as a subject in a 

design curriculum at KISD in parallel to the first research into the field, and later as a Master 
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degree course in 2005 at Politecnico di Milano and in 2009 at Laurea University of Applied 

Sciences (Ojasalo, 2012). Since then many other courses in Service Design emerged.  

Nevertheless, the research on Service Design Education has been fragmented and not 

rigorous. In fact, the previous studies on the topic tend to consider, with a narrow frame, 

specific educational programme. Moreover, many contributions on this topic come from 

Touchpoint-The Journal of Service Design, a non-peer-reviewed journal, in particular the 

volume 3. No. 1 (2011) “Learning, Changing, Growing” and the volume 9, no. 1 (2017) 

“Education and Capacity-Building”. The first attempt in the direction of a comparative study 

on service design programme has been developed by Ferruzca et al. (2016) however the 

criteria in selecting and collecting the data do not consider the development of the field and 

are based on the course provided by the best universities considering the World University 

Rankings 2015-2016. Later a wider effort to map the courses has been developed within a 

research project with the production of Service Design Map developed for ServDes aiming at 

building a database containing the educational offer in Service Design worldwide. Building 

on this, and integrating with other resources, Becermen and Simeone (2019) proceeded in 

comparison of the several courses offering Service Design programme, observing common 

educational threads and differences in the educational approach. Focusing our attention on 

the common aspects it emerges that the degrees in Service Design tend to combine “hands-

on” project work with lectures and seminars, often accompanied by collaboration with 

external organizations, with the aim of exposing the students to a real situation to practice 

their ability to develop a service design project throughout the different phases. The 

teaching and learning methodology through which these objectives are achieved is usually 

the Studio-based Learning (SBL), traditionally considered the educational approach for the 

Design discipline, which combines different learning pedagogies, such as social 

constructivist, problem-based, and active learning to mimic real-world working experience 

(Kumar et al., 2020). At the base of SBL approach is the shared learning environment of a 

studio (Burroughs et al., 2009) which enable the learners to engage both among peers and 

with experts (Schön, 1985). The pandemic situation required universities to change the 

modalities of teaching to reduce the chance of transmission of the Covid-19 virus. Therefore, 

it has been missing an essential component to the learning process according to the SBL 

approach. Given the situation of the emergency, several actions have been put in place 

(Crawford et al., 2020). These can be cluster into two main areas, first, those actions that 

have been structured to guarantee the didactic and can be considered as temporary and 

emergency solutions. Secondly a cluster composed by those initiative aimed at researching 

and experimenting new activity, which does not limit themselves into moving online and 

remotely the teaching activities but try to take advantage of the digital to create new 

possibilities for students to learn. These second cluster of actions have accelerated the 

research in the intersection between digital and education and has been built on the 

knowledge of the recent research in innovative didactics models (Sancassani et al., 2019). 

This paper, although is based on a small experimentation, try to fit into this area of research, 

considering as field of application the discipline of Service Design. 
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3. Methodology 

This paper is based on the didactics experience the author had during the 2020 (Taverna, 

2020) in the M.Sc. course of Product Service System Design in Politecnico di Milano (Italy), 

which due to the Covid-19 pandemic has been translated remotely during the early part of 

the year, and then in the second part has been structured in a blended setting, where 

students could follow both in-presence or connected remotely, and finally moved again all 

remotely, when the situation required to take precautions. Specifically, the considerations 

are built on the DE-BRIEF initiative, in particular taking into account observations of the 

students during the process, and a set of two surveys submitted both to the students taking 

part and to the larger audience participating in the final public event. 

3.1 DE-BRIEF format 

The DE-BRIEF format considered in this study is a didactic experience developed for students 

participating in an event. The outline of the initiative is made of four phases: students’ 

application, source event, elaboration, and final event. First, it has been requested to the 

students to present a motivation letter to participate in the initiative, once selected they 

took part in the source event, which in the case considered has been the SDN conference 

“Virtual Service Design Global Conference 2020 – Embracing Change”, later some meetings 

have been held to arrange the work of synthesis of the conference and give ownership of 

the topics to the students and, in the end, the participants illustrated to a broader audience 

a series of conceptual maps representing the contents of the conference in a final event. 

 

Figure 1 Phases and actions of the format DE-BRIEF 
 

The activity aims to make students reflects upon the talks provided in a conference and to 

be able to present those to the rest of the course who did not follow the event. The main 

didactic component of the initiative is the reflection on the topic presented during the 

conference event. Students are requested to synthesize the themes into a conceptual map 

and to create a link among the various talks. The workflow of the activity has been designed 

considering the limits as week as the opportunities given by the actual context of the 

pandemic, in which in-person interactions are limited. Therefore, the challenge is deployed 

by using a collaborative digital tool which can support the interaction and is versatile to 

create and connect conceptual map. The tool of choice, in this case, has been Miro, an 
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online collaborative whiteboarding platform that enables distributed teams to work 

together. The peculiarity of the format is that the final event was managed using the same 

board on Miro as the one used to elaborate the topics. The board was shared with the 

participant who could navigate on their own and interact with the contents. 

The learning outcomes of the didactic initiative expected for the students participating in it 

are to be able to select the important contents to explored in the conference, being able to 

take notes on the major elements, build a critical reflection on these topics and synthesize it 

in a conceptual scheme. Throughout the activity, it is requested for the students to interact 

with colleagues and take responsibility over some thematic areas in order to present a 

portion of the contents to a broader audience of students. 

3.2 Surveys 

Both the forms had the aim of understanding how the format used in the pilot could be 

improved in the following iteration during future events. The survey is structured to contain 

a mix of quantitative and qualitative question, the first ones, quantitative, in order to have a 

comparison scale among the answer and for future initiatives, the second one, qualitative, in 

order to deeper some understanding and receive insight by the people taking part in the 

initiatives. 

Both the survey contains a series of question which aimed to understand how the initiative 

performed and it has been promoted, in order to comprehend the area in which future 

iteration might need an improvement. The first form directed to the students taking part in 

the initiative had the objective of comprehending the effectiveness of the experience in 

term of didactics. The second form directed to the audience had the goal to analyse the 

value of the output event. 

4. Results  

The DE-BRIEF results here illustrated are collected through direct observation, to describe 

the initiative, and the analysis of the survey, to understand the value for students and the 

audience that participated in the final event. 

The analysis of the results has been developed by reading the answer provided to the form 

and discussing those with a student that took part in the initiative and support the whole 

process. 

4.1 The Initiative outline 

The DE-BRIEF initiative took place between October and November 2020. The selected 

participants to the initiative were 10, nine were students from the second year of the master 

course and one an alumnus. The group of participants had a first meeting to organize and 
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distribute the ownership of the conceptual maps referred to the talks followed in the 

conference. During the meeting, each student took the responsibility to synthesis one or 

more talks and to review the conceptual maps of other students. 

Later the working group held two meetings to discuss the advancement of the conceptual 

maps and to co-design the final event structure. In the first one, students focused on 

proposing for each intervention of the conference a set of keywords and quotes in the 

second presenting the conceptual maps (Figure 2) and connecting the talks between them 

(Figure 3). 

 

Figure 2 Example of a conceptual map produced during the initiative 
 

Each conceptual map synthetizes a talk of the conference and it has been built following a 

semi-structured template co-designed with the participants of the DE-BRIEF initiative. It is 

composed of the following elements: 

• Title of the talk 

• Author and affiliation of the speakers 

• Conceptual map 

• Quote 

• A question for the audience 

• A space for question from the audience 

• A space for deepening the topic of the talks with link to extra resources 
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Figure 3 Overview of the whiteboard, with the proposed path and the connections between 
the different conceptual maps 

Once the various conceptual maps have been developed, the students connected the topic 

of the talks to create a network of conceptual maps. 

Before the final presentation, two sessions of rehearsal and review of the presentation 

material have been held in a collective moment where the working group took actively part 

in providing peer-feedback.  

In conclusion, the final presentation has been held sharing with the audience the digital 

whiteboard through a twofold way: the audience was connected via web-call to the event 

and could see the shared screen, which followed the narration of the various talks or could 

simply navigate and explore the multiple connections and interact with the contents. This 

enabled an interactive approach to the presentation of the synthesis. 

The final event has been developed dividing the explanation of the conceptual maps into 

two blocks and complementary activities have been designed to entertain the public. The 

activities aimed to create and facilitate interaction. The icebreaking activity consisted of 

asking a question regarding the theme of the conference: “What does embracing change 

means for you as a Designer?” and take confidence with the use of post-it in the virtual 

space. The other set of activities focused on recreating the informal conversation happening 
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in a coffee break during physical events, in particular proposing a set of question and leaving 

a space for a suggestion of books, movies, events and other various elements. 

4.2 Students involved: survey analysis 

The students directly involved in the didactic activity have been 10, selected to represent 
various years in the educational path of the master course, and involving an alumnus as well. 
The survey has been answered by 8 of the students. The first set of questions aimed to 
understand if there were any weakness in the process, and it was asked to the students to 
scaling the elements of the experience on a Likert scale from 1 to 5, where the 1 means that 
the element needs significant improvement and the 5 means that the element was 

excellent. From these first answers, as we can see in the graph (Figure 4), we can consider 
the initiative a success, where no elements have a considerable negative note. The highest 
positive peak is on the communication with the working group and the lower on the 
ownership of the topics. 
 

 
Figure 4 First set of questions 

Considering the digital platform used as a working place for the elaboration of the 
conceptual map an important matter of the inquiry regards the interaction between the 

students. As shown in the figures (Figure 4Figure 5, Figure 6) there is a difference 
between the actual interaction compared with the desired one.   

 
Figure 5 Interaction during the activity 
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Figure 6 Expected interaction during activity 

 
All the students considered that the De-Brief format adds something to the comprehension 
and the understanding of the conference contents. To understand how the experience 
enriched the participants, it has been used an open question; the answers provided 
converge on one main insight about the elaboration, which has been an opportunity for 
them to reframe some aspect of the talk and build a personal point of view on the matter.  
The main set of questions posed to the students focused on comprehending which among 
the expected learning outcomes were the most achieved with the format and which others 
were not considered fulfilled by this experience. Also, in this case, it has been used a Likert 
scale from 1, which corresponds to “This experience didn't teach me this”, to 5, which is 
equivalent to “This experience absolutely helps me to improve this”. 

Looking at the graphs ( Figure 7), we can say that the students generally perceived that the 
experience meets the expected learning outcomes.  

 
Figure 7 Evaluation learnings 

 
The learning outcomes which scored the lowest score, therefore considered the less 
achieved, corresponds to the first three:  Presenting yourself (application), Selecting the 
contents to follow in a conference and Taking notes during the conference talks. On the 
other hand, the learning outcomes which gained the highest value are the one 
corresponding on the elaboration of the topic, hence: Critical reflection on a topic, 
synthesizing a topic in a conceptual scheme, Connecting different topics within a theme. 
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It is as well interesting, considering the need for improvements on the ownership elements 
in the figure, to see that the learning outcomes regarding the ownership of the topic have 
scored a positive score. 

4.3 Audience: survey analysis 

The feedback from the audience has been gathered in multiple ways, the main and more 
structured one has been the form shared with the participants at the end of the event, but 
as said given the digital medium used during the final presentation, some unstructured 
feedbacks has been provided on the board used for the event. 
The audience was composed of students, professors, and alumni of the Master course, for 
an average number of people connected of 70 (highest peak of 78), only 6 answered the 
questionnaire. To evaluate the final event, it was asked to the audience to scaling the 
elements of the experience on a Likert scale from 1 to 5, where the 1 means that the 
element needs significant improvement and the 5 means that the element was excellent. 

Looking at the graphs (Figure 8), it can be observed that none of the elements has a 
negative aspect, considering that the highest score has been considered the schemes 
produced by the students and their presentation, and the welcome part and the questions 
and answer (Q&A) element collected the lowers score. 
 

 

Figure 8 Evaluation elements of the event 

5. Discussion  

According to the feedback received, the initiative can be considered a success in term of 

experimentation of a new approach to didactical activity. It highlighted the strength of the 

format, such as the potential of achieving the learning outcomes and the positive response 

from the students taking part in the experimentation to the format.  

In general, the versatile use of the virtual whiteboard, not only as a tool of design but also as 

a medium of presentation, prove to be an innovative way to use digital instruments to 

overcome barriers given by the distance. Furthermore, the choice of using an 

unconventional medium to present, such as a digital whiteboard, allow the audience to have 

a freer approach to the presented contents. Built on this aspect and on the development of 

complementary activities the format enables to perceive the event as a conversation rather 
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than a frontal lecture of the synthesis bringing stimulus reflection to open up discussion and 

create a connection with the audience. 

The results of the survey directed to the audience provided a set of metrics as well to 

understand the value of the initiatives and to compare with future experimentations in this 

direction. In particular, the highest scores collected in the core contents of the final event 

underline the efficacy of the digital tools for delivering a set of conceptual maps, on the 

other hand, the lowest score (the welcome and Q&A), the elements that imply an 

interaction (Icebreaking and moderation) and the elements that relate to the presentation of 

the tool itself present some limits of the virtual environments. Moreover, the difference 

between the desired and the expected interaction during the activity highlights that digital 

can sometimes limit natural interaction that might happen if the activity would take place in 

a classroom. 

6. Conclusion 

Taking into consideration the presented experiments and its result the following conclusion 

are drawn. The use of a whiteboard digital platform, besides the web-call, can support 

didactics, when dealing with complex themes, on three aspects: collaboration, non-linearity 

and asynchrony. 

Considering the limits of the SBL approach when translated remotely, the possibility to 

emulate a virtual shared environment thanks to the digital platform can provide a major 

connection over a simple web-call, when it comes to collaborative work. The use of a digital 

whiteboarding platform with a potentially infinite space provided a medium in which the 

complexity of some topics could be represented taking into consideration all the non-linear 

interconnections. Moreover, the possibility to access asynchronous to the virtual working 

space made it possible for the students to adapt the working time to their schedule, enable 

them to customize the activity according to their needs, and not forcing the whole didactic 

process in a specific time and space. 

The experimentation presented is a small initiative, therefore, is not immune by limits, 

therefore it is important to follow up with iteration of the initiative and new 

experimentation to inquiry unexplored research space and digital tools to strengthen the 

didactic process.  
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Abstract | The COVID-19 pandemic has created an urgent demand for proximity life services. 
However, there is a lack of platforms that are designed by communities themselves that allow 
residents to take part in larger conversations and build life services together. Therefore, this 
study seeks to propose an ecosystem framework that allows people to build their own 
community life circles. We summarize the design strategy for developing enabling ecosystems 
through analysing communities of practice and community cases. This paper introduces (1) a 
Community Operating System (COS) framework, (2) a life project process, and (3) community 
life circles for incubating life projects that satisfy people’s daily needs. The above three parts 
constitute a life project-centred ecosystem framework that seeks to cultivate a design culture 
and responds to complex problems through collective reflection and co-creation. 

KEYWORDS | ECOSYSTEM FRAMEWORK, COMMUNITY LIFE CIRCLES, LIFE PROJECT, 
COMMUNITY OPERATING SYSTEM 
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1. Introduction 

The sudden COVID-19 crisis has not only placed a great burden on global society, but has 

also deeply impacted our lifestyles. Therefore, it is necessary to examine our living 

environments and comfort levels. During the pandemic, while using digital technology to 

assist daily life, we also began to rethink the convenience of surrounding communities. In 

the post-pandemic era, the demand for this kind of proximity community services will 

increase. Therefore, we need to know how to integrate online and offline collaborations for 

supporting local residents in building their own community life circles. This paper introduces 

an ecosystem framework for local communities based on the life projects. That is, this paper 

seeks to promote the collaborative lifestyles and the establishment of sustainable 

community life circles by setting up a platform for collective conversations. An enabling 

ecosystem can help foster a hybrid community with an environment where physical and 

virtual spaces co-exist and interact. The key design strategies are extracted from the 

literature review of the communities of practice (CoP) and case studies. Based on these 

strategies, we designed an enabling ecosystem, which can help foster a hybrid community 

with an environment where physical and virtual spaces co-exist and interact. Democratic 

participation that is centred on life projects offers new meanings for community spaces and 

facilitates various creative efforts. 

2. Community life circles based on life projects 

Community life circles usually centre on residents within a specified radius. These circles 

cover a variety of spaces where services necessary for daily life are provided. For example, 

the mayor of Paris, Anne Hidalgo (Hidalgo, 2020)(Hidalgo, 2020) proposed the “LE PARIS DU 

1/4 HEURE” (a quarter of Paris), which aimed at changing the daily lives of Parisians and the 

organization of the city. The mayor of Barcelona, Ada Colau (Colau, 2016), introduced the 

concept of “SUPERBLOCKS” to encourage the construction of small democratic sites 

designed to alter city space. The Shanghai government (Shanghai Government, 2016) 

proposed the “15-MINUTE COMMUNITY-LIFE CIRCLE”, which proposes providing basic 

services and public activity space within a 15 minutes walking distance of residents. 

Although they are all based on common ideas, the designs are also different, which depend 

on the local environment and people's living habits. Assuming that local residents participate 

in community service design according to their own life trajectory, the adaptability of 

problem solving and feedback may be stronger. These interventions could include 

development of services that, using resources in communities, create new social and 

operational values for them (Manzini, 2009). In the process of community design, the 

voluntary formation of bottom-up collaborative organizations by local residents based on 

consensus is the main force to ensure the implementation of life projects.   

2240   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL



Ecosystem Framework for Community Life Circles based on Life Projects in the Post-COVID-19 Era 

 

3. Related Studies  

3.1 Communities of practice (CoP) from the bottom-up  

In this section we briefly review literature on the role of communities of practice (CoP) in 

cooperative projects and the principles of cultivating CoP, as well as methodological clues 

sought to improve community collaboration capabilities. Wenger introduced the concept 

and research scope of CoP, which describes groups of people who share a concern or a 

passion for something they do, and who learn how to do it better as they interact regularly 

(Wenger, 2011). Three characteristics are essential in CoP: domain, community and practice. 

“The domain: A community of practice is not merely a club of friends or a network of 

connections between people. It has an identity defined by a shared domain of interest. 

The community: In pursuing their interest in their domain, members engage in joint 

activities and discussions, help each other, and share information. They build 

relationships that enable them to learn from each other. The practice: A community of 

practice is not merely a community of interest. Members of a community of practice 

are practitioners.” (Wenger, 2006) 

An effective community self-organization requires voluntary organization based on a 

common and intentional topic, and each member actively contributes knowledge and skills 

and learns in practice. The goal of community design is to bring out the community's own 

internal direction, character, and energy, i.e., community DNA. In Cultivating Communities of 

Practice, seven design principles are introduced to promote the development of CoP:  

1. Design for evolution;  

2. Open a dialogue between inside and outside perspectives;  

3. Invite different levels of participation;  

4. Develop both public and private community spaces;  

5. Focus on value;  

6. Combine familiarity and excitement;  

7. Create a rhythm for the community.  

We are particularly interested in the first five points, which inspires our attention to the self-

organizational collaboration approach in community design. Usually, dialogue and 

collaboration based on problems in a specific scenario can be more effective. With 

continuous project practice, rich knowledge and experience can be accumulated for the 

community. The services provided by members involved in collaboration bring value not only 

to the members themselves, but also to the overall welfare of the community. On the other 

hand, participants need interoperable, flexible and specific collaboration tools to support 

their work (Liliane & Romain & Frederic, 2006). We find that digital community platforms  

can provide resource information and organize management activities. However, the 

limitations and difficulties of CoP are reflected in the lack of trust, time and leadership 

among its members.   
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“Although participants are somewhat familiar with the tools, they mostly seem 
content with receiving and accessing information, not searching for a more active 
participation […]The fact that members come from different organizations, are not 
as strongly bound by the same objectives, and need time to build trust between 
them explains the difficulties in creating a CoP […] they need to build trust 
relationships, to get to know each other, to also try to function in the same 
timeframe…it is true that partners tend to be more active in specific research 
projects than in the general knowledge sharing which is one of the objectives of the 
CoP/research project.” (Tremblay & Psyché, 2012) 

To sum up, creating the vitality (or motivation) of collaboration in CoP is a real challenge. We 

believe that the real motivation comes from the rigid demands of local residents. These 

demands can achieve resource matching and organizational management through a 

platform. On the one hand, local residents organize and practice around the demands under 

the specific scenario, on the other, they rely on community online platforms as flexible tools 

to participate in community design to achieve resource expansion, knowledge sharing, and 

project management. In short, building a bottom-up life-oriented socio-technical system 

requires not only active collaborative practices among members of physical communities, 

but also a digital technology platform to support the construction of community ecosystems. 

The following is a comparative analysis of case studies. 

3.2 Case studies for community design 

The following three cases are “Nextdoor” in the United States, “Dingdong Community” in 

China and “Sungmisan Community” in South Korea. Through comparative analysis, it puts 

forward design strategies to rely on local residents to build sustainable community 

development. Nextdoor is an online social networking website launched in early 2011, 

connecting residents of specific communities. Each community has its own Nextdoor 

website, which can only be accessed by community residents. New users can only join the 

community after confirming that they actually live in the community. In addition, Nextdoor 

requires the use of real names instead of pseudonyms, and is visible to other users 

throughout the system. It aims to create a safe, trusted environment where neighbours can 

connect with each other. Further, Nextdoor provides advice on that content, with 

“Frequently Asked Questions” that suggests users post about service recommendations, 

crime reports, lost pets, event promotion, and so forth; it also explicitly states that self-

promotional messages are inappropriate and will be deleted (Masden & Grevet, 2014). 

Dingdong Community is an online neighbourhood social platform launched in 2014, claiming 

"social", "Online-to-Offline (O2O)", "life link" as its three major characteristics. It is an APP 

for daily community life services, which calculates residents' social data and recommends 

surrounding business and community services. The product mainly provides three functions: 

fast delivery (express delivery, water delivery, fast food), community life (second-hand 

trading, carpooling, payment of utilities), home service (housekeeping, nanny, tutor). 
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Table 1. Case analysis and design strategies. 

CASE STUDIES NEXTDOOR DINGDONG 
COMMUNITY 

SUNGMISAN 

COMMUNITY 

Focus on Private neighbourhood 
social network 

Social media 
attributes and 

business 

Resident problems and 
needs 

Content Passing along crime 
statistics, notices of lost 

pets, and upcoming 
community events 

Fast delivery, 
community life, 
home service 

Co-parenting centre, K12 
education, multiple life 

cooperatives 

Advantage Trust and safety Extensive service 
information 

Diverse community life 

Disadvantage “Islanding” effect 

Not conducive to the 
flow of community 

resources 

Lack of attention to 
the real needs of 

users 

Lack of an effective 
management platform 

after expansion 

Key elements Trust, local community Social attributes Endogenous development 

Design strategy 1. Project design is based on the real needs and life trajectory of residents. 

2. Support the development of solutions based on local community resources. 

3. Provide a platform for dialogue that facilitates self-organization and 
collaboration among local residents. 

4. Specific scenarios are more conducive to promoting collaboration. 

5. Providing multiple role positioning for residents is conducive to dynamic 
adjustment of power and responsibility structure. 

6. The perfection of community service is a process of gradual self-growth 
based on real needs. 

 

 

However, many factors ultimately led to the failure of the project. The main reason is that it 

is not centred on the real needs of users, but that of developers who define the needs of 

users, resulting in low resident participation. 

The Sungmisan community is another success case. The Sungmisan community began in 

1994, when about ten couples formed the Woori Co-parenting Centre, the first cooperative 

in South Korea to provide childcare services for neighbourhood families, because they were 

dissatisfied with the education provided by the public and private sectors (Yoo, 2010; Wui et 

al, 2013). People interested in co-parenting moved to the Sungmisan community. This 

implies that the Sungmisan community is a sort of post-conventional community formed out 

of “the reciprocal networks utilizing cooperative relationships” rather than any fixed 

conventional boundary (Lee, K., 2010, p.145). Five more cooperatives and one after-school 

care program have been established with the increase in demand. What community 

members do together has attracted the participation of new members, thus beginning a 

virtuous circle. As the children graduated from co-parenting to go to primary schools, after-
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school programs were established; and as the children went to middle school, the need for 

an alternative school was brought up, and an alternative high school program was 

established in 2004. (Han & Shim, 2019, p.22). Sungmisan continues to enrich community 

services around the needs of residents, including co-housing, car sharing, food cooperatives, 

community restaurants, credit cooperatives, handicraft workshops, radio stations and 

theatres. It is worth noting that the Sungmisan community does not focus on online social 

platforms, but more on issues and needs than the first two cases. Cooperatives and 

participants that form the Sungmisan community network may best be understood as "a 

network of life communities"(Wui, 2013, p.61). Naturally, with the expansion of the 

community scale, it is necessary to establish an online platform to jointly manage 

community information and resources. 

Based on the above analysis, we have refined some key elements and design strategies (see 

Table 1). 

4. Ecosystem Framework - COS 

Digital technology is particularly suited for promoting citizen activity, and it specifically helps 

citizens find their voice. Therefore, it is advisable to integrate online platforms and share 

researches, as well as mobilize community projects and promote broadcasting design 

experiences and culture. The various social services of digital social innovation as well as 

distributed production and consumption (Dekker, 2006) reflect a collaborative relationship 

between people. Within this network of individuals, personal and integral benefits can be 

realized at the same time. Manzini pointed out “a community too may be described as a 

mesh of interweaving conversations, and its nature will depend on the types of conversation 

taking place within it and what sparks them.” (Manzini, 2019). In other words, encouraging 

community members to find their own solutions by providing a conversation platform is 

advantageous. Therefore, we interpret a community to be an opportunity for exploring 

collective intelligence. The ecosystem framework for building COS can facilitate various 

conversations and promote cooperation, while also encouraging residents to build their own 

community life circles. 

Online platforms have the unique ability to realize this aim. There are many platforms that 

provide social services, but the majority of them cannot cultivate a community for 

sustainable, collaborative living. This is due to people’s limited experience with adopting 

bottom-up collective solutions, and the relatively insufficient skills of participants. Through 

"Life Projects," members can conduct dialogues and experiments around themes of common 

concern in their life. On the one hand, stakeholders form designing coalitions (through self-

organization) can analyse and solve common problems using low-cost practices. This allows 

them to continuously gain problem-solving experience. On the other hand, participants can 

be assigned different project roles based on individual skills and conditions in order to 
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encourage synergy between members and utilize collective intelligence. On this basis, we 

designed a COS framework and life project process. 

4.1 COS Framework 

COS takes community resources as infrastructure support, combining digital technologies to 

optimize the sharing of local resources and promote communication and collaboration. This 

can become a platform for supporting creative projects focused on life. COS understands the 

community to be a living organism, and uses an endogenous development model (Tsurumi & 

Tadashi, 1989) to incubate life projects. Through the transformation of resource at all three 

layers, COS activates local resources in order to nurture self-renewal and promote the 

sustainable development of the community. The diagram below demonstrates the operation 

framework of COS (Figure 1).  

 

Figure 1.   The COS framework. Using COS as a platform, we integrate community 

resources and promote cooperation among residents. This, in turn, gradually promotes the 

improvement of community services and lifestyle change.  

 

The enabling platforms under this framework make the undertaking of new cooperative 

projects possible. Details are as follow:  

• The self-organization of members is established based on common problems 

and issues. Life projects are planned by groups and incubated after gaining 
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support from professionals, policymakers, and residents. New resource values 

can be generated during this process. These are secondary resources. 

• Improve and perfect the service scenarios by combining the community life 

trajectory and daily demands. It is necessary to make more accurate designs 

targeting project details based on life trajectories. It is also necessary to test 

these designs in real life. 

• The projects that fit the real demands will be transformed into actual products 

and services. The project income belongs to participants and the community. 

• The majority of potential products and services can be regarded as belonging 

to the community brand and should be accurately managed through 

cooperatives. It is necessary to promote community business start-ups and 

employment through the platform economy. Diverse community brands can 

satisfy the daily demands of the community, forming a life circle in close 

proximity to residents. 

• Diverse community brands enrich the ecosystem of regional services within the 

life radius. Once the ecosystem is formed, the productive and consuming 

lifestyle of people will be changed. 

The value of COS is that it facilitates a collaborative lifestyle. All people, families, neighbours, 

and cities can self-organize to carry out projects and share services. Each person is a node in 

a collaborative network, solving individual problems and, in turn, increasing the overall 

benefits for community services. COS can transform the experiences of the participants and 

teach them the value of sharing (Manzini, 2019). Once the number of users increases, the 

value of a project will grow as (Shapiro & Varian, 1999).  

COS can create a hybrid environment, and all these life projects can operate in three 

dimensions: human society, the physical world, and cyberspace. This is different from pure 

online interactions that lack the possibility of being realized offline. However, in our view, 

offline face-to-face dialogue and action are indispensable. Interaction in the physical 

dimension and close proximity to others are the catalysts that can bring the project to the 

final stage of transformation. Online, big data can be gathered and analysed as a resource, 

and knowledge and skills can be shared. Offline, members live in the same space and are 

familiar and trusting with one another, as they empathize with each other over daily 

problems. Members self-organize around common problems and goals, and can publish 

their project proposals in COS. During the process, it is possible to combine collective 

intelligence to create a suitable solution.  

4.2 Framework application - Life project process 

A good enabling ecosystem is comprehensive and open, as this allows different people in the 

community to participate differently and take on different roles and responsibilities during 

the collaboration process. Participants can be divided into seven roles according to the 

processes of the project, which are shown in the Table 2. 
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Table 2. Seven roles in the process of a life project. 

ROLES RESPONSIBILITY ACTORS 

Seekers Challenges Residents; 

 

Solvers Solutions Residents, Organizations, 
Government, Business; 

Voters Votes and comments Residents, Experts,  
Others; 

Experts Feasible solutions Residents, Experts; 

 

Funders Investments Residents, Business,  
Government; 

Co-producers Production Residents, Business; 

 

Traders Sales or Purchases Residents, Business;  
Government 

 

The overall design process of the life project includes four stages (Figure 2): challenge, 

integration, project, and operation. In the challenge stage, seekers raise questions in order 

to identify a challenge. These challenges mainly derive from the problems that seekers face 

in daily community life and corresponding life scenarios. These challenges form the data that 

is integrated into COS.  

During this Integration, COS gathers problems raised by seekers. First, platform experts filter 

these problems to confirm that they are appropriate. Then, solvers come up with solutions, 

most of which derive from the solution paths built from experiences of everyday life. Seekers 

and experts select the solutions with the most potential to be developed into design 

opportunities. This is carried out according to the principle that feasibility, viability, and 

desirability are crucial to the life project.  

In the project stage, voters cast votes and comment on life projects. The project that gets 

the most votes is regarded as a potential solution for raising funds and gaining support. 

Funds come from government subsidies, community funds, and investors.  

After securing funds, the project enters the operation stage. At this point, local factories, 

communities, designers, enterprises, and craftspeople join the project as co-producers. 

Then, the given products and services are delivered to traders. Throughout the process, 

projects are iterated according to the use situation in the pursuit of development. During 

this process, roles can be changed to fit the process. The key is to determine the effect of 

reallocating roles and relations as well as the potential energy, and to encourage 

participants to create new values.  
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Figure 2.   The Life project process. These four stages form a community of interest and 

reflect the values and responsibilities of the multiple roles in the process of cooperation. 

 
We all possess and have access to design. “However,” as Manzini states, “like all human 
talents, it must be stimulated and cultivated” (Manzini, 2015, p.31). Therefore, through the 
framework design, COS aims to enable members to spontaneously create and enrich social 
systems of community relations through life projects, so as to realize people's own 
community life circles.   

4.3 Community life circles 

Diversified life circles form a distributed urban network. Complex urban systems were 

redistributed among network nodes that form a community. These nodes allow residents to 

best utilize existing local resources and learn from experiences (Murray, 2009). These 

experiences are part of the life trajectories of citizens. Therefore, it is necessary to 

encourage local residents to participate in building a community. As Manzini states, 

“Ultimately, this means that it is the people directly concerned who must have the power to 

decide what to do and how to do it” (Manzini, 2019, p.117). In other words, a community 

must be built by local residents. This approach allows residents to allocate basic services 

based on their life trajectories and the demands of daily life, e.g., 15-minute Community life 

circles (Figure 3).  

De Certeau calls this activity productive consumption, according to which the consumer is 

the producer of new meanings (De Certeau, 1984). However, to realize the benefits that 

come out of people designing their own lives, a platform that promotes community dialogue 

and co-creation is necessary. For this purpose, we propose this ecosystem framework. 
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Figure 3.   15-minute Community life circles. According to the life trajectory, the circles can 

be divided into life services accessible at 5, 10, and 15-minutes distances. The circles can be 

divided into many spheres. In the children's daily facilities circle, various schools serve as the 

core, and the circle features many facilities, such as playgrounds and training institutions. 

The office workers' weekend facilities circle features places of entertainment, shopping malls, 

community cultural centres, sports facilities, and supermarkets. This circle helps office 

workers participate in community life on weekends. The elderly daily facilities circle includes 

vegetable gardens as its core, and adjacent to these gardens are green spaces, small 

businesses, training institutions, and other facilities. Source: Shanghai Urban Planning and 

Land Resources Administration Bureau, China, 2016. 

5. Conclusion 

As a vital basic unit of social governance, the community has shown new trends in 

community-oriented design. Local residents, as the main participants in the design, have 

gradually gained attention for building community life from local culture through bottom-up 

collaborative activities among their members. In some respects, this embodies a project-

centred democracy that is achieved through participating in collective conversations, 

activating the public resources of the community, and building life circles. However, relying 

on the residents to achieve projects of common concern, the key is to transform community 

members into communities of practice (CoP), thus creating "functional" social conditions 

through practice. To this end, we provide the dialogue platform COS that facilitates the self-

organization and collaborative practice of local residents. As an ecosystem framework, COS 

enables community members to connect with each other and actively participate in the 

community to create value through life projects. Our main contribution is two-fold. First, we 

planned a COS framework from within the community itself, revitalizing local resources, 
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designed life projects based on the real needs and life trajectory of residents, and obtained 

resource support and management through online platforms to gradually improve 

community services. Second, we demonstrated the roles and responsibilities of stakeholders 

involved in the life project process, and specified problem scenarios to stimulate the 

enthusiasm of the population and dynamically adjust the structure of authority and 

responsibility. We believe that improving the community life circle based on life projects is a 

biological growth process. As a preliminary study, this paper provides a theoretical 

framework for the future development of comprehensive web services and design toolkits 

for community life circles. Based on life projects, COS can activate the potential of 

collaborative creation and rebuild public services of the community in a low-cost way. In the 

future, it has the potential to build community life circles that are more adaptive to the daily 

demands and behaviours of residents. 
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Abstract | Moving fully or partially online during the pandemic has exposed challenges in 
appreciating the nuances of sociomaterial design work in the design student / tutor 
encounter, while also offering opportunities for introducing “new” practices to otherwise 
resistant students and tutors. This paper explores a simple format for and practice of video 
capture that encourages students to provide detailed descriptions of up-close visual material, 
giving tutors a comparatively expanded view of the student work and the student or student-
teams relationship to their work. By framing the video capture moment as a form of 
performance for both the tutor(s) and the student(s) involved in the video capture, the paper 
argues that the video-making process is a productive practice in and of itself, and a 
collaborative, dialogic one in concert with the tutor as audience, as well as its use as 
representational practice for tutor consumption. 

KEYWORDS | ASYNCHRONOUS TUTORING, VIDEO CAPTURE, CO-PERFORMANCE 
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1. Introduction  

The ongoing pandemic in the post-COVID-19 world has disrupted the way we organize 

taken-for-granted uses of space, physical and digital materials, and even interactions with 

each other, including ways of greeting, being together, and parting. What is deemed as 

acceptable and unacceptable behaviour is in flux, and how we view the individual in relation 

to different collectives, including governmental and institutional level initiatives and 

directives. This has great impact not only on how we organize education, but on the world 

the students we are responsible for educating engage in and will contribute to. The 

uncertainty of short-term restriction cycles and the unpredictability of course planning has 

caused a high level of distress and pushed many of us into new ways of organizing 

education. Along with the increased stress from abruptly moving teaching online in 

“Emergency Remote Teaching” (Green et al. 2020), the pandemic offers an opportunity to 

rethink what is possible, looking at past activities and experiences in a new light, and 

discovering new forms of engagement while imagining what is to come. This paper zooms 

into the spaces of the student/teacher tutoring encounter, where students present the 

progress of their work, receiving constructive feedback for further developing their work and 

their design practice. Moving fully or partially online during the pandemic has shifted how 

design educators engage in the progress of student work. In many cases, the spaces used by 

students and tutors to share and discuss have changed dramatically, changing the tutor’s 

ability to rely on developed rituals for understanding, assessing, and contributing to student 

learning, and the material, spatial and bodily characteristics within these encounters. In 

describing the difference between Emergency Remote Teaching (ERT) and effective online 

learning, Hodges et al. (2020) and Jones (2020) warn that it is not possible to merely transfer 

what we have done while co-located to an online format. While ERT can produce 

innovations, they argue, effective online learning is the result of thorough systematic, 

iterative instructional design. Underlying this argument lies a position that the formats we 

use may be deceptively similar, but fundamentally different in how they support our 

intentions. In line with this sentiment, it is also important to remember that students not 

only learn the intended content of a course, but, in a Bateson sense of Stage II and III 

learning, students learn how they are taught (Engeström 2001). In this sense, it may not be 

enough to merely get by with given tools, but to find opportunities to explore and challenge 

the direction the tools we use push and pull us and our students. The changes in visibility of 

what students may be doing and may be needing, and how they are responding to their 

circumstances demands reconsidering the roles we play or can play in relation to student 

learning. Jones (2020) stresses the importance of developing simple and effective methods 

for checking in on students and their work progress when creating distance design courses.  

Now a year into pandemic teaching, in our industrial design-based educational environment, 

it appears that ERT is giving way to some forms of a new normal, and effective online 

learning. Zoom video encounters and the use of Miro boards or shared screen presentations 

have become common place. The diversity in the physical, material engagement with 

sharing physical spaces where students work predominately in groups and teachers often 
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enter their workspaces for sharing and discussion, has given way to new practices of using 

digital-mediated, software-mediated spaces. Increasingly, tutoring activities are mediated by 

the opportunities and constraints of a video platform (Zoom or Teams) with face-to-face 

discussion allowing for verbal descriptions and visibility through the camera, and the use of 

screenshare options for showing material available on the computer whether organized 

sequentially in a PowerPoint presentation using text, visuals and video, or other software 

such as Miro, and the text-based comments, questions, discussions in the video platform 

chat box. In contrast to these types of synchronous interactions over distance, this paper 

puts forward asynchronous uses of video capture to replace or augment synchronous 

activities. This form of video capture, I argue, is expansive in two senses: it expands the 

spaces and material practices that become visible in the tutoring encounter, and the video 

capture performance puts students in a position to rehearse and put on display how they 

could demarcate the territory of their project, while enacting the narrative of their project in 

both its detailed specifics, and the relation of those specifics to the whole.  Drawing on my 

own teaching and both informal and formulized discussions about new practices with 

colleagues, and a long history of exploring collaborative design practices and the use of 

video capture, here I draw on the diversity of two common tutoring scenarios to introduce 

and discuss the use of video capture, video viewing and feedback.   

2. The Tutoring Encounter  

In order to look at the tutoring encounter and the spaces for dialogue between students and 

teachers in relation to the ongoing project work, I use the notion of world-making. In project 

work, students develop a physical, visual, and conceptual relational world around 

themselves. It is this relational world they expose to their tutors and tutors support them in 

shaping one way or another through dialogue. In Schön’s (1992:132) terms of a reflective 

conversation with materials of a design situation, whether virtually or on site, “the designer 

constructs and reconstructs the objects and relations with which he deals, determining 

“what is there” for purposes of design, thereby creating a “design world” within which he 

functions.” In linguistics, contextual anchoring of self-in-space and time at any one moment 

puts the speaker at the intersection of the spatial and temporal deixis of a language, a 

ground zero that allows for the use of orienting language for those sharing context (Cairns 

1991). That is, within a communicative event, the speaker is located at the center and refers 

to you and I, mine, yours and theirs. This one rather than that one. What happened before, 

where we are now, and what is coming next. It is in relation to this gestural, action world of 

design, the practice of designing, that I refer to “pointability” within the context.  

Drawing on ethnomethodology, Goodwin (1994) provides a concrete set of criteria by which 

to analyse professional practice and understand what people are trained to see and do. By 

looking at the coding schemes people use to make sense of the world (what sticks out for 

them), what they highlight and mark-up, and how they create, describe and use material 

representations, we can understand the relevant perspectives of that practice. 
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The shaping process creates the objects of knowledge that become the insignia of a 
profession's craft: the theories, artifact and bodies of expertise that are its special 
and distinctive domain of competence. Analysis of the methods used by members of 
a community to build and contest the events that structure their lifeworld 
contributes to the development of a practice-based theory of knowledge and action. 
(Goodwin 1994: 606) 

Verbal and visual interactions using software such as PowerPoint allow for a combination of 

verbal interaction with close proximity to the imagery. While design work uses a wide variety 

of physical and digital materials depending upon type of design and the focus of any one 

class, introducing work-in-progress via presentation software such as PowerPoint is common 

in education and in design work in industry. Wakeford brings a Science and Technology 

Studies perspective to argue that ethnographic research presentations using PowerPoint are 

“‘thick’ social events” where it is precisely the combination of storytelling and showing that 

brings its value. At the same time, she argues that this type of software and event raises 

conflicts in masking the analytic work involved in selecting and sequencing these visuals, 

deeming analysis misleadingly invisible. “Crafting” a PowerPoint presentation affords certain 

styles of sharing in sequence and making available the work presented.  

The sequential progression is not only for moving in one direction, as it also allows for 

returning to specific slides during discussion, creating a shared referential, pointability. Miro 

boards, a type of software whiteboard, provide a virtual space that can be populated 

without linear ordering. Rather, the space is much more similar to navigating a physical 

space with material located in different places. If we consider the “pointability” of material, 

where the student is able to point, both physically with a finger or cursor and verbally with 

the words that are used, to the area of interest, while speaking about the content.  When 

logged into a shared Miro board space, participants can click onto the icon of the presenter, 

and “piggyback” on their view, allowing the presenter to dictate what the viewer sees within 

the space. Similarly, the presenter can click a function that brings all the participants in the 

space to their own location. These functionalities allow different types of practices to 

emerge for supporting the tutoring encounter.  

While the pandemic has increased familiarity with the software formats and the emergence 

of valuable forms synchronous engagement online, Video platforms such as Teams and 

Zoom and collaborative spaces such as Miro boards are generally accessed while in a sitting 

position, navigating with mouse on a screen. They require that all material is either 

generated within the digital device or transferred to the device in order to “craft” the world 

narrative. Over the last year, a few colleagues and I have attempted to promote new ways of 

exploring the physical spaces we occupy before, during and after our distributed encounters. 

While using multiple cameras and turning the cameras away from our faces to open up our 

spaces has been a rather uphill battle in relation to synchronous activities, the use of video 

for asynchronous interaction has become more widespread.  
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2.2 One-shot video capture  

In this paper I focus on the introduction and practice of a specific style of video capture that I 

have come to call one-shot video, with emphasis upon how the video is made, where it is 

made physically and what it shows physically, and the temporality of the video-making 

process. Much like the Danish Dogma 95 movie making movement that started as a specific 

purposeful format with strict rules for film production arising as a reaction to the 

overproduced state of movie making, I have been working over the years with a set of 

purposeful guidelines for video capture in the service of collaborative design activities and 

ethnographic work. Dogma 95’s set of rules stated that all filming must be done on location, 

without adding extra sounds, without time jumps but in the here and now using handheld 

cameras without giving credit to the director (Heckman 2020). Without such rigid rules, one-

shot video was meant to be an easy-to-use style of video capture that uses a handheld 

camera to structure a summary of ongoing work by combining overview and detailed 

description, while pointing to relevant material. At the same time, the one-shot video 

making practice arises out of a specific set of concerns and interests in the authenticity of 

improvisational performance and the processes of collaborative enactment (See Clark 2014 

for an instructional video). In May 2020 as the pandemic took hold, I introduced one-shot 

video as a “recipe” on the Distance Design Education blog for tutoring students with simple 

set of instructions. While the steps may appear straightforward recipe, to view one-shot 

video as an example of “expansive video capture” requires a more elaborate argument 

demonstrating its link to the learning and development of professional practice, the 

elevation of ordinary activities to a form of performance, and an interventionist approach to 

video in design.  
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Figure 1. One-shot video recipe  
 

When looking at the use of one-shot video in relation to student tutoring, there are three 

main components that may be separate in asynchronous interaction or combined in 

synchronous activities: the video capture activity of making a video, watching of the video, 

and feedback response to the video.  

I. Individual student task and one teacher (Asynchronous): A student either is instructed or 

voluntarily sends a one-shot video to the tutor for feedback on their progress. The tutor 

watches the video and responds via email text, via a one-shot video, and/or during a 

synchronous discussion. For example, during the Spring term, students at the BFA and MFA 

levels work on their degree projects. Samuel spontaneously sends a video to Patricia the 

teacher asking for input on her user study strategy. The one-shot video shows a piece of 

paper with the sketched-out process visual with Samuel’s finger pointing to the parts he 

describes. “At the first two interviews where I mapped out their urban gardening rituals…I 

created this tool for exploring the emotional journey of when they were contributing to their 

urban garden.” He plans to return to the same people and re-engage them with his 

visualization of their activities. The teacher prints out the sketch, marks on it and creates a 

one-shot video asking if he considered using photos or sketches in return sending it back.   

II. Team task and teaching team feedback (Asynchronous + asynchronous & synchronous): A 

project team creates a one-shot video ahead of the upcoming tutoring session with multiple 

tutors or teachers involved. Some give written feedback, the others wait until the tutoring 

moment. For instance, during a 10-week project involving 3 main tutors (two internal 

Prepare: Choose your material, identify who will speak about what, and what path the 
camera should take.   

• Have an outline script or core message 

• Have something you will film as you talk about it 

• Think about where the camera will go  
Film in one take while describing what you are showing:  

• Overview: Outline the topic and the purpose of the video 

• The details: Talk through the specifics you wish to share. Give examples! Point to 
the material!  

• Conclude: Repeat the most important point(s) to remember. Describe what 
happens next?  

• As you film: 
o Hold the camera horizontally for best viewing  
o Get close to the content 
o Point at what you are talking about 
o Keep it rough 
o Dare to rehearse 

Upload & send: Upload to your online learning system and share the link.  
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teachers and one industry-based tutor), each student team is asked to send a one-shot video 

of their progress the day before each tutoring. All three teachers watch the video, but only 

two join the tutoring over Zoom. The student team is working together in a shared space. In 

the video, there is one main narrator, with the three other members describing one part of 

the work. Sonia starts the video showing her own face, saying hello to the tutors, and giving 

a short overview about their status. She then walks to each person on her team prompting 

that person to show and tell what they are working on at present. The video moves close to 

Vilma’s computer screen showing the details of a 3D-model as she explains. Then over to 

Mathias, where he describes two cardboard prototypes, then to Hamed on a table with a 

city map, with cardboard and paper cut-outs. After each person presents, Sonia moves close 

to the whiteboard where they have done a brain-dump and grouping of the potential areas 

of focus. After watching the video, the teacher not joining the tutoring gives written 

feedback via e-mail on both the content of the project, and the one-shot video making 

process, and sends it to the student team and tutoring team.   

The concept of performance brings focus to both the past and the future in the present, and 
offers a strong frame for re-assessing the past in relation to the future. This can be 
emphasized through the perspectives of Richard Schechner and Victor Turner. Schechner 
(1985:36) suggests that performance is “restored behaviour or twice-behaved behaviour.” 
People draw upon their repertoire of behaviour as they enact a new version.  

“Restored behavior offers to both individuals and groups the chance to re-become 
what they once were—or even, and most often, to re-become what they never were 
but wish to have been or wish to become. (Schechner 1985:38)  

There is an almost magical quality to a live performance. Once it starts, there are generally 

no timeouts. It unfolds unpredictably. It is bound by the social constraint that to break the 

situation has social consequences. This tension, or uncertainty, of an open frame gives cause 

to an original quality to performance.   

“…The rules may ‘frame’ the performance, but the ‘flow’ of action and interaction 
within that frame may conduce to hitherto unprecedented insights and even 
generate new symbols and meanings, which may be incorporated into subsequent 
performances” (Turner 1982:79) 

Turner suggests that performance concludes a process. It is a type of curating mechanism for 

what took place previously in the process. The interaction between the performer(s) and the 

audience bring previous speculations to conclusion. “To perform is…to bring something 

about, to consummate something...”(Victor Turner 1982). 

The video performance can be seen as a demarcation of the current state of the design 

world narrative. Students are coached to give specific detailed descriptions of selected 

material to exemplify their statements and connect to the whole. The moment the one-shot 

video is completed, unless the authors wish to re-shoot, the video is ready for sharing. The 

opportunity for editing falls before the video filming begins, based on how the room and 

materials may be set-up and/or identified in preparation for a live performance.  
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3. Expanding world making practices  

Donald Schön (1983, 1987) focused on the difficulties of preparing students for the realities 

of professional practice. It was his conviction that successful professionals required, and rely 

upon, a kind of knowing (“reflection-in-action”, Schön 1983, 1987) that most Western 

institutional educational settings were ill-prepared to provide their students. Reflection-in-

action is a kind of bricolage. It is the designer’s (or other professionals’) skillful conversation 

with the unique problematic situations that frequently arise in practice; such problems are 

characterized by “uncertainty, uniqueness and value conflict” (1987:6). To be equipped to 

act within such situations, designers require an artfulness of practice that enable them not 

just to solve problems, but the ability to frame messy, real world, indeterminate situations 

as problematic ones, to improvise, to take uncertain actions toward their resolution, and to 

evaluate their own progress as they proceed. Schön frames this as a dilemma for the 

professional schools of ‘rigour or relevance’: institutions may choose to hold on to a 

traditional, formalizable, (academically) rigorous curriculum, but must do so at the expense 

of cultivating the skills on which able practitioners necessarily depend (1987:312-313). These 

are skills that are not taught, but ‘coached’ out of students’ own experience of engaging in 

murky situations before they know how to remedy them.  

From this perspective, a goal of design education is to provide occasions for students to rely 

upon and develop the improvisational practices of reflection-in-action, as performances 

available for teacher coaching. This is complicated by the trends of digitization, the use of 

sequencing software such as PowerPoint as a main communicative tool, and the overall 

favouring of crafted output rather than improvisational material explorations. As one 

colleague commented after one year of pandemic education, while his students are 

improving their presentation skills, he sees that they are neglecting the tangible design work 

and rather focusing on crafting design presentations. It is here that exploring expanded 

forms of engagement in material spaces and explorations in the multiple uses of video can 

play a role.  

3.2 Video in research and design   

Video has long been used within research and design (Blomberg, Giacomi, Mosher, Swenton-

Wall 1993, Brun-Cottan & Wall 1995, Buur & Soendergaard 2000, Suchman & Trigg 1991, 

Ylirisku & Buur 2007). Drawing from the tradition of conversation analysis, interaction 

analysis demonstrates the value of video recordings to capture “naturally occurring 

interaction” among people, and people with artefacts in the context of use (Suchman & Trigg 

1991, Jordan & Henderson 1995). Using video has predominately been hailed for the ability 

to capture what takes place in the wild of everyday life for multiple viewings and analysis 

(Jordan & Henderson 1995). In this tradition, generating long periods of video recording 

provides a data set large enough to find valuable sections for detailed analysis. The majority 

of the analytic work takes place after the exemplary sections have been identified and a 

detailed transcript has been prepared.  
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The value of video as representation often relies upon the up-close and intimate sense of 

being somewhere else that can be used to provoke an audience experience. Video in the use 

of re-presenting users has two main consequences: it brings the user into the design 

process, albeit through proxy of the video medium, and it establishes authority of researcher 

as having captured the authentic truth of the people out there in the wild (Nafus & Anderson 

2006). In this version of video capture, the researcher is often edited out of the footage for 

effect. In contrast, participant intervention refers to the active role of the researcher as a 

“participant in the co-construction of meaning” (Karasti 2001:81). The researcher does not 

necessarily suppress their presence, but rather celebrates their view as one of many within a 

group.  

Buur and Soendergaard’s (2000) video card game is an example of using video to engage 

participants in design activity. This was part of a movement of turning selected video output 

into a form of design material (Buur, Binder & Brandt 2000). Moving “beyond video as hard 

data” to a playful design material that could allow for access of anyone sitting around the 

table. What did you see? It was precisely the format of inconclusiveness of the material that 

Buur et al. sought to employ as a prompt for engagement.  

 

Figure 2. Uses of video in research and design 
 

In collaborative design and participatory design prototyping activities, Mackay and Rayard 

(1999) and later Ylirisku & Buur (2007) demonstrate how the act of taking video shapes the 

collaborative design activities. It is used purposefully and tactically as a tool within the 

facilitation of ongoing activities, often to capture the flow of action of design concepts. It can 

therefore move the design process forward and trigger reflection activities for designers to 

make concrete the functions and use characteristics of the design. However, there is 

something different between using video as a playful intervention tool in design activities, to 

using it as an intervention tool in ongoing activities that do not fall under the playful 

umbrella of collaborative design. It is this link to professional practice that nurturing a new 

form of video capture practice seeks to nurture.  

• Video to represent the user (Brun-Cottan & Wall 1995, Suchman & Trigg 1991) 

• Video fragments to engage (Buur & Soendergaard 2000) 

• Video as design material (Buur, Binder & Brandt 2000) 

• Video as fieldnotes (Blomberg, Giacomi, Mosher, Swenton-Wall 1993) 

• Video recorded design scenarios (Halse, Brandt, Clark & Binder 2010) 

• Video capture as a design tool (Ylirisku & Buur 2007) 
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4. Conclusions  

This paper makes the case that the simple tools that we adopt and the practices we develop 

can constrain and expand the collaborative potential of design world making practices. 

Project-based design educations provide opportunities for students and tutors to explore 

the messiness of everyday life even through our own practices. Virtual and physical studio 

spaces are sites of rich sociomaterial interaction. It is increasingly important for design 

students to learn how to engage in the complexity of dynamic everyday life through 

performing in that world, tackling the messy challenges of contemporary society. The 

current pandemic has prompted extreme changes in how daily life is organized, bringing 

emphasis to the need for and opportunities to rethink and explore the nuances of 

sociomaterial interaction. The tutoring encounter is one example of how students and 

teachers can codevelop new practices.  

The use of one-shot video as a tool in the tutoring encounter was shown to relocate the 

student presentation of their current work from the synchronous activity in the presence of 

one or more tutors to a two-step or three-step process of student video creation and tutor 

viewing and response. Rather than the students expending time and effort in carefully 

crafting a world narrative about their work through selecting materials and sequencing the 

material for synchronous engagement with tutors, a hand-held camera can be used to 

structure a collaborative material performance curating shared reference, through moving 

through different locations and temporalities in the workspace, defining through selecting, 

highlighting, and representing aspects of available resources. The video capture format was 

shown to support students grounding their world making in the zero position of reference, a 

practice of locating self in space and time. Introducing the constraints of an expansive video 

capture, video made in a single sequence rather than merging or editing, occasions an open 

performance frame that suppresses negotiation of what will be said, introducing pressure to 

fill the frame, and to keep the flow moving prompting designers to demarcate the current 

state of their world-in-the-making. This practice re-orients video capture and production 

from a time-consuming crafting practice, to an interventionist tool for provoking world 

making performances. This use of video is a radical departure from the more common uses 

of video in design, demonstrating possibility for exploration and preparedness for 

professional practice.  
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Abstract | In response to the Covid-19 crisis, this article proposes a theoretical framework 

that combines e-learning, emotional design, and gamification on reviewing the three areas to 

meet the new need for a changed paradigm in education and e-learning. This research 
concludes that education needs to explore a new paradigm of gamified e-Learning. For this, 
the authors propose an education research model that provides an overview of three 
components impacting future learning. These are (1) the new importance of distance-
education as a knowledge production platform, (2) the influence of emotional design on 
positive learner experiences, and (3) the role of gamified engagement for sustained learning 
motivations. This theoretical framework provides directions for education leaders on how 
schools should adapt to the ‘new normal’ of the Covid-19 era. 
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1. Introduction 

As the world is struggling with the effects of the Covid-19 crisis, many aspects of life as we 

knew it are questioned for their practicability. Among many other fields, Covid-19 has 

fundamentally affected education and challenges us to rethink, explore, and innovate how 

we will learn in the future. Thus, this paper answers the call for a ‘new normal’ concerning 

education, and that there is a need for novel learning formats. E-Learning is one of the 

disruptive new forms of teaching that brings many opportunities but also faces many 

challenges. On the positive side, e-learning has allowed us to keep schools and universities 

running during the Covid-19 crisis by shifting face-to-face classes to online meetings and 

increasing overall participation in Learning Management Systems (LMS). On the negative 

side, however, e-Learning still has to solve the problems of how to be engaging through a 

screen, how to facilitate social learning processes when it is hard for individuals to maintain 

motivation in isolation, or how to support studio classes and experiential learning that rely 

on physical & embodied interactions and experiences. Making e-Learning become the ‘new 

normal’ requires us to improve our understanding of its full potential. Yet, to do so there is a 

need for proposing targeted theoretical frameworks and new design methodologies. 

To have a clearer view of the current state and future perspectives of e-Learning we propose 

a paradigmatic understanding of how education has changed throughout history. In the 

various generations of educational technologies, the way knowledge is conveyed has 

transformed from pushing teacher-defined content from a single source (e.g. the classroom) 

to having the learner actively pull learner-centred content from diverse sources (online and 

offline). 

The Education 1.0 paradigm was about ‘downloading information.’ Similar to the early Web 

1.0, which was the first evolution stage of the internet, the Education 1.0 model can be 

defined as centred around a top-down approach to delivering content. Keats et al. provide a 

comparison to Web 1.0: “Education 1.0 is, like the first generation of the Web, a largely one-

way process. Students go to [school] to get education from [teachers], who supply them 

with information […]. Students are largely consumers of information resources that are 

delivered to them, and […] activities are for the most part undertaken in isolation or isolated 

local groups. Rarely do the results of those activities contribute back to the information 

resources that students consume in carrying them out” (Keats & Schmidt, 2007) 

Education 2.0, in contrast, has highlighted ‘open access.’ As Web 2.0 is known as 

Participatory- or Social Web that emphasizes user-generated content, Education 2.0 is about 

new interactions among people and represents new ways of technology-enabled shared 

knowledge. It supports open discussions that take place directly and rely on peer guidance 

and mentoring. Similar to Web 2.0, Education 2.0 allowed more interactions among 

students, teachers, and learning content. With the use of cooperative and global learning, 

Zoom video conferencing, collaborative wikis, and blogs, education has shifted to a more 

connected, innovative Education 2.0. 
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Table 1. Education Paradigms 

 EDUCATION 1.0 EDUCATION 2.0 EDUCATION 3.0 EDUCATION 4.0 

CHARACTERISTICS Downloading 
information 

Open access to 
information 

Personal 
knowledge 
production 

Innovation 
production 

COMMUNICATION Static / teacher 
to student 

Dynamic / 
teacher & 
student to 

student 

Dynamic / 
teacher & 
student to 
student & 
teacher 

Real-time / 
everybody to 

everybody 

TEACHER’S ROLE Source of 
knowledge 

Guide to 
knowledge 

Mentor to 
knowledge 
production 

Collaborator for 
knowledge 
production 

STUDENT’S ROLE Passive receiver 
of knowledge 

Active collector 
of knowledge 

Active owner of 
knowledge 

Responsible 
author of 

knowledge 

E-LEARNING Almost none Blended Mostly online Ubiquitous 

LEARNING 
OUTCOMES 

Grades Academic 
knowledge 

Practical 
knowledge 

Life 
competencies 

 

Building on this, Education 3.0 was based on the premise that content is openly and readily 

accessible. It has expanded the idea of open access to include the new focus of ‘personal 

knowledge production.’ With a focus on structural changes, Education 3.0 pursues the 

breakdown of boundaries between teachers and students, in which the difference between 

the teacher and student roles, as well as space and time distinctions, become blurred. 

Education 3.0 has emphasized self-directed, interest-based learning where education is 

motivated by problem-solving, innovation, and creativity.  

We have now arrived at the Education 4.0 paradigm, which is about ‘innovation production’ 

and in which a student grows into a dynamic knowledge and innovation worker who is a 

creative, imaginative, and inventive person working with anybody, anytime, and anywhere. 

In Education 4.0, knowledge is produced in practice by individual and team-driven activities. 

Communication technology is always evolving with learners as a source of development and 

creativity, while teaching is achieved in all stages of living, studying, and working by real-

time feedback loops that are continuous and ubiquitous. There are no predefined teacher 

positions anymore as everybody, everywhere becomes an innovation production source. 

Accordingly, schools are situated in the globally networked human mind, innovatively 

supplementing and replacing classrooms. Table 1 offers an overview of how Education 4.0 

compares to its predecessors. 

Despite all the enthusiasm for Education 4.0’s innovation, it struggles from a lack of social 

learning experiences, as individuals sitting in front of a screen will find it hard to maintain 

motivation in isolation. Therefore, we focus our research on ways to overcome this lack of 

engagement and motivation by learning from research insights in the field of gamification. 

The purpose of using gamification design in e-Learning environments is to extract game 
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elements that make learning efficient and fun and adapt them to the e-Learning process. In 

this way, learners can acquire knowledge easily and joyfully. Kapp defined gamification in 

the learning context as the use of game mechanisms, game aesthetics, and game thinking to 

attract learners, stimulate action, enhance learning, and solve problems (Kapp, 2012). 

Although gamification has brought some encouraging results, design approaches have 

brought significant risks, According to Browne and Urh (Browne et al., 2014; Urh et al., 2015) 

nearly 80% of all gamified applications would not achieve their targets due to poor design. 

We found that the main reason for these failures is that gamification as a new attempt in the 

e-Learning environment is still at the early exploration phase, most of the related research 

and designs over-emphasised the simple stacking of game elements and mechanisms while 

lacking a targeted theoretical framework and systematic design methods.  

In this regard, the present study aims to firstly reveal the potential positive and negative 

impact of existing gamification practices on e-Learning, and on this basis, to propose a 

theoretical design framework for solving gamification design flaws for the Post-COVID-19 

era. Our main research method involves a literature review and a subsequent theoretical 

modelling of gamified e-Learning. 

2. The Impact of Gamification for e-Learning 

In the past decade, gamification has received extensive attention in e-Learning. People are 

increasingly interested in its potential as a motivational learning strategy and the 

improvement of the learning experience.  

2.1 Positive impact of gamification 

Existing literature shows that gamification has advantages in improving learners' emotional, 

cognitive, and behavioural output.  

The emotional benefits of gamification in e-Learning are mainly reflected in the learners' 

motivation, satisfaction, enjoyment, and even flow experience. Buckley (Buckley & Doyle, 

2017) reported that the learners’ extrinsic motivations can be successfully resolved by using 

game principles as external incentives or rewards. Adukaite et al. even contend that it can 

increase both the intrinsic and extrinsic motivation thereby inspiring learners to experience 

gamified learning (Adukaite et al., 2017). Scholars also have confirmed that applying 

gamification elements to training systems had a positive impact on the user’s satisfaction. 

(Alcivar & Abad, 2016). In addition, gamification has provided a positive contribution to the 

enjoyment and flow experience (Zichermann & Cunningham, 2011) of learners. Research has 

shown that learners enjoyed the gamified learning context more than other training 

methods (Baxter et al., 2016). 

Furthermore, previous studies showed that the behavioural benefits of gamification were 

reflected in the impact on engagement, interaction, and social connection. The results of 
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some empirical research revealed that the use of gamification elements is positively 

correlated with learning engagement (Çakıroğlu et al., 2017; Ding et al., 2017). Some 

scholars also proved that gamification design should rely to a large extent on the interaction 

support and social connection between learners to promote changes in learning behaviour 

(Abou El-Seoud et al., 2014; Chang & Wei, 2016). 

Finally, cognitive achievements and learning outcomes are the most explicit purpose of using 

gamification in e-Learning, and some studies have also confirmed its positive benefits. Doyle 

(Doyle et al., 2014) found that gamified learning intervention produced a positive impact on 

learning achievements. This is similar to the results of another empirical study which showed 

that gamification can improve participants' academic performance and results. In addition, 

gamification can reinforce critical thinking and probe learners to examine problems from 

diverse perspectives (Paraskeva et al., 2010; Tan & Hew, 2016). 

2.2 Negative issues of gamification 

We can see that the benefits and potential for improving education in e-Learning have been 

praised in many studies. Nevertheless, this is still a controversial educational issue and has 

increasingly received much criticism in that gamification design for e-learning may not 

always be beneficial. 

Some reports pointed out that gamification could not successfully increase learners’ 

emotional benefits such as the need for satisfaction and intrinsic motivation, compared to 

those in a non-gamified learning environment (Hanus & Fox, 2015; Kyewski & Krämer, 2018; 

Mekler et al., 2017).  

Under the theme of behaviour, gamification has obvious negative effects on self-

engagement (Fitz-Walter et al., 2017), community support factors, and peer collaboration 

(Phung, 2020). 

Other scholars have also proved the negative impact of gamification on cognitive learning 

achievement. They pointed out that not all learners can benefit from gamification and 

achieve the desired learning outcome, and even learners who engaged in the gamification 

context had lower test performances (Hanus & Fox, 2015). 

3. Proposed Design Framework 

From the previous review we found that although most researchers have proved the 

potential benefits of gamification in e-Learning, in many cases, gamification has not achieved 

the expected learning results. Therefore, this study aims to propose a new theoretical 

framework for combining e-learning design elements with Werbach's gamification model 

and Norman's emotional design theory to help guide the implementation of gamification 

design in e-learning. 
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3.1 Design Action’s Three Elements in the e-Learning Context 

The design action should at all times include three elements: person, process, and 

place(Chang, 2020). When designing for e-Learning, these elements would translate to 

learners, learning engagement, and e-Learning environment. The relationship between them 

is highly interdependent. The interaction among these three elements produces the e-

Learning experience. We can regard these three elements as a three-layer relationship from 

the inside out. The learner in the dominant position is at the core. In a learner-centred 

context, the needs and learning goals of the learner will be the primary concern. Learners 

generally have stable characteristics, such as their identities, physical and sensory 

requirements, motivation, experience, and personal preferences (Beetham, 2007). 

Engagement is regarded as a direct pathway to learning (Lamborn et al., 1992; Skinner & 

Pitzer, 2012) and is interpreted as the psychological input and effort of learners to learn or 

acquire knowledge and skills. As an e-Learning learner, focusing on engagement is the most 

important key to success. The e-Learning environment is an external condition for learners 

to participate in the learning process, and it can support (or limit) learners’ interaction. The 

e-Learning environment generally includes tools, resources, and artificial affordances in 

virtual and physical learning environments (Beetham, 2007).  

3.2 Gamification Model 

Kevin Werbach (Werbach & Hunter, 2015) proposed the top-down pyramid structure 

Dynamics, Mechanics, and Components (DMC) gamification model, which divides the 

gamification elements into three structural levels according to the role of each element in 

the gamification system. The dynamics layer determines whether the gamification can meet 

the user's internal needs and stimulate users to produce targeted behaviours. The 

mechanism layer is the process of advancing the game and user participation and is the 

context of the game. The Game Components layer is the external manifestation of Dynamics 

and Mechanics. Widely used game elements in gamification like PBL (points-badges-level) 

belong to this level. The different layers’ gamification design for e-Learning should be based 

on e-learning design action’s three-elements and combine them organically. 

3.3 Emotional Design Theory Model 

Donald Norman defined emotion as a special form of a person's reflection of objective 

reality, which is the experience of a person's attitude towards whether objective things meet 

human needs. Emotional design refers to the integration of emotional elements into the 

design process to meet the physical and psychological needs of users (Norman, 2004). Based 

on this, Donald Norman proposed a three-level emotional design model: visceral design, 

behavioural design, and reflective design. The visceral design refers to the immediate 

emotional effect, that is, the most intuitive and instinctive first feeling brought by a design, 

which is the starting point of emotional processing and aimed at the shape of artefacts to 

meet the needs of the senses. Behaviour level design is the play of design in the entire 
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behaviour, including the emotions generated during the entire use and interaction process, 

and focuses on product functions and performance. The level of reflection refers to the 

continuous thinking brought by the design to meet the higher level of human emotional 

needs. It is a non-intuitive emotional design and is affected by the other two levels. 

Emotional design thinking provides strategic guidance for product and system design, and it 

also applies to the gamification design of e-learning. 

3.4 Proposed Framework 

Therefore, this study combines the above three aspects to propose a new theoretical 

framework of gamification design for e-learning, as seen in Figure 1. 

 

 

Figure 1. Theoretical framework of gamified e-Learning based on emotional design 

• Level 1: Interface (UI). The first emotional design level emphasizes the game 

components, which refer to the learners' need for an intuitive user experience in 

the e-Learning environment. A clear hierarchical structure, simplified interface, 

real and vivid visual presentations, and other intuitive requirements are the 

concerns of this layer.  

• Level 2: Interaction (UX). The second emotional design level aims at the 

construction of interaction between the mechanics of learning and gamification 

on applying scientific-educational methods and appropriate learning contents for 

design so as to help learners achieve their expected learning outcomes.  

• Level 3: Understanding (User). The third emotional design level focuses on the 

user's benefits such as the learner's emotions, needs and goals. The gamification 

design should pursue a flow-state of gamified e-Learning to realize the 

2271   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL



N. Wei, Y. Lee, J. Chang 

 

satisfaction of learner-centred needs and the stimulation of learning through 

intrinsic motivation. 

5. Discussion and Conclusion 

This article reviewed the research and practice of gamified e-Learning of the past ten years 

and discovered the possible benefits and barriers of gamification for education. On this 

basis, we put forward a guiding theoretical framework from a design perspective. This is a 

gamified three-level framework that takes into account the core needs of learners and the 

interaction with the e-Learning environment to obtain a good learning experience. This 

education framework provides an overview of the three components impacting future 

learning. These are (1) the new importance of distance-education as a knowledge production 

platform, (2) the influence of emotional design on positive learner experiences, and (3) the 

role of gamified engagement for sustained learning motivations. This framework contributes 

to the theoretical guidance for education and education leaders on how schools can plan e-

learning and how they should adapt to the ‘new normal’ of the Covid-19 era.  

As this study only covers a small selection of reviewed papers on gamified e-Learning of the 

past decade, further theoretical and observational experiments on the needs and 

engagement of e-Learning learners as well as the gamification design methods and 

processes for e-Learning are needed for future studies. The future research direction will be 

about how to support physical interactions over a distance: Face-to-face education in studio 

classes has the advantage of experiential and behavioural learning that teaches practical 

skills in natural rather than in GUI-mediated settings. Future work will have to answer the 

question of how to compensate for the lack of physical feedback and interactions in e-

Learning through design methods.  

Secondly, another research direction will be to understand further unintended 

consequences of Gamification. In our preliminary review, we found issues such as a lack of 

satisfaction and intrinsic motivation, negative effects on self-engagement, and an 

undesirable impact on cognitive learning achievement. However, the proposed framework 

needs to consider more topics regarding the ethics of gamification design. For example, we 

have to ask how to solve more advanced negative issues such as addictive behaviours, 

exploitative practices, and undesirable physical impairments (e.g., high sensory or cognitive 

load) and how to prevent them when applied to e-learning. The focus should not just be on 

the external reward elements of gamification but rather on the internal motivations that 

make the learning experience itself become the reward. 
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Abstract | The ongoing Covid emergency has highlighted some criticism in the Italian 
healthcare system, evident in the differences in access to care and in the difficulty of managing 
hospitals, overloaded by the number of patients: it is necessary to propose alternative models 
to overcome these problems. 
The enhancement of outpatient clinics can contribute to a process of de-hospitalization of the 
system, making the infrastructure more sustainable, inclusive, democratic and widespread 
and adding value in a new normalcy. 
The paper proposes a new approach for a vision of a decentralized and distributed healthcare, 
based on blockchain technology; it explores the potential of a new ambulatory format, where 
3D printing and digital technologies contribute to the delivery of more targeted services; it 
shows a device designed following the hypothetical guidelines of an ambulatory, to describe 
its operational model. It seeks to highlight what the role of design might be in unstable 
contexts. 

KEYWORDS | BLOCKCHAIN, DIGITAL FABRICATION, EXTENDED REALITY, DESIGN FOR 

TRANSITIONS, HEALTHCARE 
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1. Introduction 

The pandemic has demonstrated the urgent need to rethink and modify our lifestyles, our 

development and consumption models, to find a balance with the world we inhabit: new 

approaches and new management methodologies, which deal with the creation of value and 

on with the use of digital technologies, are necessary to activate greater levels of 

coordination between the various stakeholders and to promote the development of services 

in the medium and long term.  

The project presented in this contribution is part of a research still in progress. The expected 

developments will lead to the definition of management guidelines and to the formalization 

of a mvp of the product described later, to create an integrated model of socio-digital 

innovation.  

The aim is to nurture critical thinking through the conceptualization and visualization of 

systemic and complex design hypotheses, which highlight the urgency of changes and 

transitions, and can contribute to the development of new paradigms of normality; to 

demonstrate that there is the possibility of hybridizing the current health system with 

alternative models of organization and management of welfare. In this way, it will be 

possible to promote inclusive and democratic processes, as well as to ensure the creation of 

value chains parallel to the traditional ones.  

Design, in this scenario, can certainly act at different levels, take on various roles with 

different approaches, methodologies and tools: in this contribution we want to highlight 

how it could be a catalyst for processes of transition to new paradigms, able to cope with 

growing, distributed, widespread and global problems; how it could take on the traits of 

facilitator of processes of dissemination and democratization of certain types of knowledge.  

Similarly, certain technologies can have a disruptive social impact and create new 

relationships between the actors involved. The integration of blockchain, extended realities 

and digital fabrication in the system can help in generating solutions to emerging issues. 

2. Motivations and goals  

There are several reasons that led to carry out an applied research activity in this area: the 

first, as already stated, is represented by the ongoing emergency and the consequences that 

it is having in the health sector with the inevitable and contextual emergence of new 

challenges. Facing common challenges and identifying opportunities for improvement leads 

to define a sort of transversal platform on which to operate, allowing the valuable sharing of 

transferable skills from different disciplines and actors, to enhance the quality of life in all its 

facets. 

The aim was therefore to reflect and devise a possible alternative model of healthcare, 

which can accompany the traditional ones, in order to make local structures more effective, 

encouraging a process of de-hospitalization and capillarity of personal care services. These 

services could then become more targeted and customized, generating benefits for both the 
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patients and the doctors, who will have the opportunity to build a more human and, 

therefore, more effective relationship. 

Another motivation, closely related to what has just been stated, lies in the awareness that 

greater integration of certain technologies in the reference sector can foster systemic 

innovation, improving the current healthcare system and, consequently, the well-being of 

people.  

Finally, it is believed that design should be able to support and to help processes of 

transition to alternative models able to cope with new and growing distributed, widespread 

and global problems (Irwin, 2018).  

Furthermore, we want to demonstrate, through the project subsequently described, how 

this should be possible, applying methods and tools belonging to different areas of the 

discipline. 

3. Context 

The Covid19 pandemic is an event that has undermined our health and changed our daily 

lives, our work, and the way we interact with the outside world. It is also contributing to 

affect the ability to maintain life standards, causing important issues for the economy and, 

consequently, for social well-being. 

3.1 Italian healthcare system 

Since 2008, the Italian National Health System has undergone a progressive evolution and 

transformation towards a coordinated regional system based on collaboration and 

centralized planning, which limits the repetitiveness of delivery structures and certifies skills 

and needs; in this way it is possible to centralize management, to process functions and to 

standardize certain clinical and care practices (Babusci, Giachi, 2018). 

Current legislation has allowed for greater regional self-sufficiency, in part by reducing the 

number of ASLs/AOs. On the other hand, the differentiation of business objectives across the 

territory has strengthened a systemic vision and unified planning (Giorgi, Pavan, 2018). 

These factors favoured the adoption of co-planning methods and collaboration between 

actors, reducing the competition between public and private providers (Sarchi, 2016). 

The Lombard model is an example of the effects of the legislation in place, which seeks to 

integrate the health system to the social welfare system, because they pertain to a single 

category of undifferentiated need (Sarchi, 2016). 

In the Lombard case, the integration between hospital and territory is implemented in the 

adoption of care pathways based on the interconnected action of various professionals, with 

roles defined by their competencies (Cajazzo, Longo, 2018). 

Institutional actors have the task of constituting a supply of services focused on the needs of 

the patient. The role, therefore, of the Lombardy Region, carried out through the Agencies 
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for the Protection of Health (ATS in Italian), is to plan and manage the system constituted by 

the different actors (Cattaneo, 2018). 

On the guidelines provided by these institutions, the Presidi Socio-Sanitari Territoriali 

(PreSST) were established, which offer medium and low health and social-health services, 

both at outpatient clinics and at patients' homes; within these centres, it is possible to 

activate periods of hospitalization for simple inpatient stays, with little pain and little need 

for assistance. 

Individual, appropriate and continuous care, creation of connections between hospital and 

territory, in order to reduce hospitalizations, and contribution to the economic sustainability 

of the welfare system are among the objectives of these places. They are configured as 

spaces of integration of knowledge and as models of organization and as flexible tools, able 

to connect the different territorial services. 

They are effective in overcoming a model of care based on individual services integrated by 

the patient; in shifting the focus from the disease to the human being and his/her peculiar 

problems and disorders; in providing systemic services of care, which are fundamental 

especially in some cases; in building a network that enhances each professional operator 

(Curry, Ham, 2019). 

The ideas presented in this contribution arise from the recognition of a potential 

effectiveness of models such as the one of Lombardy, and from the conviction that the 

introduction and integration, within them, of different technologies and knowledge, can 

contribute to a faster achievement of the objectives highlighted, also aware of the 

consequences that a health emergency may cause. 

3.2 Enabling technologies and case studies 

The role of digital technologies in nurturing innovation is undoubtedly transversal to all 

areas: those discussed in this paper, mediated by a design-led planning process, have an 

important and disruptive value in defining scenarios with a strong social impact, 

guaranteeing, at the system level, an unprecedented, but much sought-after fluidity in 

processes, especially in the health sector. 

If applied and introduced more pervasively in the relevant sector, they may be able to 

change the traits of the current healthcare system and to create a range of opportunities 

and solutions in response to the critical issues highlighted. More specifically, the 

technologies are blockchain, digital fabrication and extended reality. 

The blockchain can be defined as an alternative to the architectural infrastructure of the 

traditional web and constitutes the ecosystem of several applications, including 

cryptocurrencies, such as, for example, Bitcoin. 

It has three main characteristics: the decentralization of the system, the security and 

immutability of the operations carried out within it and finally their transparency. 

The first is guaranteed by the fact that each user is, at the same time, server and client of the 

network, since there is no central server, and, in addition to being able to consult them, has 

a copy of the registers containing all the data; the security and immutability of the 
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operations are instead allowed by a double-key encryption system, by a hashing system that 

transforms each type of data into an alphanumeric string and by a validation system that has 

the task of confirming and writing each new transaction in the next block of the chain; 

finally, transparency is guaranteed by the structure of the blockchain itself, articulated in 

blocks that contain information about itself and the previous block, viewable by every user 

of the network and potentially unalterable, due to the fact that the modification of a single 

one would make the whole subsequent chain invalid (Razzaq, 2019). 

A key application is the smart contract, a digital contract based on an algorithm that certifies 

its execution, which automates bureaucratic processes, eliminating the need for a guarantor 

(Attico, 2018). 

Most blockchain applications pertain to decentralized finance (DeFi): these include 

stablecoins, cryptocurrencies that have a unit value relative to the dollar; currency exchange 

platforms; lending and credit platforms; lottery systems; payment systems; risk insurance; 

and derivative instruments. 

The blockchain infrastructure enables the creation of entities or groups that recognize value 

in something other than money: D.A.O.'s (decentralized autonomous organization) are 

organizations that define themselves, by their very nature, as autonomous with respect to 

traditional bureaucratic processes, and eradicate the concept of pyramidal organization, de-

centralizing the power of governance and distributing responsibility to all members. 

They make it possible for users to interact in internal activities and decisions through an e-

voting system that, operating on a web 3.0 architecture, overcomes the risk of low security 

of operations carried out on similar 2.0 platforms. 

The D.A.O. system is articulated on the delivery of digital tokens, not fungible, which are 

obtained by actively participating in the life and management of the organization and, 

proportionally to merit, give decision-making power to each user (Sims, 2019). 

The difference between cryptocurrencies or coins, used in DeFi, and tokens, used in D.A.O., 

can be found in the type of applications accessible through the two tools: the former enable 

the user to participate in economic and financial dynamics, while the latter in social and 

organizational dynamics, since the assets given value within the reference blockchain are 

different (Sims, 2019). 

Below, we are going to present a case study of blockchain application for the medical sector, 

to facilitate the understanding of its potential: Medicalchain, developed by Electronic Health 

Record, which aims to create electronic clinical records. 

It enables users to give access to their data to doctors and other professionals, recording the 

interactions that occur with this data on the chain. 

Medicalchain is working on developing two applications that can be accessed from the 

platform; a telemedicine service that connects patient and doctor, for a small fee, and a 

health data marketplace, in which users can negotiate commercial terms for the use of their 

data by third parties.  

From the patient's perspective, the time taken for a consultation is massively reduced 

because there is no need to be seen in person by the doctor. By providing a telemedicine 
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service, Medicalchain is able to improve the patient experience by facilitating consultations 

from a visual perspective and by making the relationship with the physician more effective. 

In addition, the telemedicine service allows users to select the specific date and time for the 

visit; furthermore, they will be able to choose the doctor who will conduct the consultation, 

allowing them to establish a personal relationship with them, no matter where they are both 

located. 

There are several benefits brought by the service for the doctor as well, such as, for 

example, the ability to conduct the visits from wherever they are; Medicalchain will also 

provide doctors with access to patients' medical records during the visits. 

This case study is useful to show the potential of blockchain applications in the medical 

sector, capable of securing patient data, deepening the relationship between doctor and 

patients, and empowering them to not be passive about the care they receive. 

Shifting our attention to the other technologies of reference - 3D printing and extended 

reality - they too, in their peculiar areas of reference, can bring a number of improvements 

and open up the creation of new dynamics, processes and relationships capable of 

producing solutions targeted to the needs of different users. 

An interesting case study involving the 3D printing sector is represented by the Easy project 

by Isinnova, a company based in Brescia, in northern Italy. 

During the first wave of the pandemic, the company was contacted by a former primary 

physician who submitted the idea of creating a 3D printed element to repurpose a 

snorkeling mask already on the market into a C-PAP, for sub-intensive care. 

The company, together with the doctor in charge, got in touch with Decathlon, manufacturer 

and distributor of the Easybreath snorkelling mask, who immediately provided the CAD 

drawings; the product was then disassembled and studied to understand the shape of the 

new component, a fitting called Charlotte, immediately tested at the Chiari Hospital, with 

excellent results, although it did not receive any certification. 

The company Isinnova therefore decided to distribute the digital model of the component 

free of charge so that any public or private structure equipped with 3D printers could 

produce the component and distribute it to those who needed it. 

This case study is indicative of the opportunities offered by 3D printing and digital 

fabrication technologies to create solutions that are easily accessible and distributable in a 

short period of time. 

The last case study highlighted, regarding extended reality technologies, is SIMNOVA, an 

interdepartmental centre of the Medical University of Eastern Piedmont, which deals with 

the provision of training for medical professionals. 

The structure, as well as being equipped with a series of physical elements, such as 

mannequins, deputies to the simulation of physiological aspects of the human being, has 

inside spaces set up with a series of hardware, and managed by software, where learners, in 

small groups, can participate in various training sessions, aimed at obtaining and 

strengthening hard and soft skills. 

The room used for training, called simulation room, is a white room on whose walls are 

projected images or videos at 360°, where there are physical elements and characterizing 

2280   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL



Healthcare innovation during the pandemic time: digital technologies to enhance clinic 4.0 

 

tools, with which users interact in order to complete different tasks. The practice carried out 

in this room is observed by the instructors in the control room, through a system of video 

cameras. Instructors can act on the simulation by introducing new variables. At last, 

determined by the practice, students and instructors find again in the room of debriefing, 

where it comes to discuss what just happened, in a way to favour the processes of learning. 

This final case study shows the possibility to set up a more immersive space, where different 

activities can take place in order to improve capabilities or to address complex issue 

regarding behaviours. 

4. Project 

The project here discussed, which aims to be a system in which an articulated service 

component and a "multilevel" component of artefacts integrate and interact, can be divided 

into two parts: the first consists in the conceptualization of a local health system that 

integrates and implements the one currently present on the Italian territory, starting from 

the model of PreSST; while the second consists in the development and implementation of a 

medical device produced with 3D printing technology. The realized product is functional to 

make evident the potentialities of the hypothesized integrated model. 

4.1 Clinic 4.0 

The outpatient clinic will be located within urban areas (neighbourhoods), in order to relieve 

hospital facilities on an operational and bureaucratic level. 

The blockchain infrastructure has to be integrated to decentralize and, therefore, to secure 

the data of different users. The activation of this ecosystem will depend on the collaboration 

with the current public health system, which is required to ensure the decentralized and 

closed structure, to be sure that the data will not be accessible to anyone. It will then be 

certified entities that allow user access to the network. 

The D.A.O. system will instead regulate the voluntary relationship of the users with the 

clinic, who will be able to contribute to the activities of the same, obtaining tokens that can 

be used to propose new projects or management changes. 

The clinic will be managed by doctors belonging to the public health circuit, in collaboration 

with health personnel and a network of volunteers, established among the users of the 

clinic. These, according to their skills, will perform different tasks such as, for example, 

contribute to the management of activities and projects of digital fabrication, take care of 

patients or spaces. 

Through the volunteer activities carried out and according to the level of skills required, each 

user will accrue tokens that will enable him to become part of the D.A.O. dynamics. 

The users of the clinic will interface with the structure and the services provided through an 

application that will also serve as their medical record and can be linked to that of the public 

health system. Access to the app will be through a SPID account, which will also integrate 
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credentials to access the decentralized web and blockchain infrastructure. The public health 

system will ensure the protection of sensitive data, as well as the activation of servers to 

enable the operation of the blockchain infrastructure. 

Moreover, in this way, in case of hospitalization or need to access the hospital facility, the 

user will have the ability to share their medical records with doctors. 

In addition to the more traditional spaces, it will integrate an area dedicated to digital 

fabrication with 3D printers and scanners that will create prostheses and instruments for 

personalized post-traumatic rehabilitation, produce consumables, and experiment with 

bioprinting. 

The projects developed within the clinic will be free distributed to users and shared on the 

network, to encourage open innovation processes. 

The figures involved in this area will be designers, biomedical engineers and technicians, 

who can be hired or work as volunteers. 

Inside the structure will be set up an immersive room, with video projectors, screens, 

sensors and actuators, to increase knowledge and awareness of health, activate the 

possibility of carrying out rehabilitation therapies both physical and emotional and 

psychological, as well as give the opportunity to update the professionals of the clinic, 

through learning by doing and simulation. 

The room can, for example, be used to allow elderly people to perform gestures and 

activities that they are now precluded from doing and to live certain experiences again, such 

as taking a walk in a park. 

Still in a smart healthcare perspective, a service that the outpatient clinic will guarantee is 

the monitoring of patients through smart devices interconnected to those of the referring 

physicians. 

One of the cornerstones of the outpatient facility is the concept of open innovation, evident 

in the "blockchain" management and operational area of digital fabrication, to be reflected 

also in the smart healthcare model, using open hardware and software. 
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Figure 1.   Smart healthcare systems 

Figure 2.   Clinic 4.0 

4.2 Model PT-1 

The developed product, Model PT-1, is a class I medical device that enables the user to 

measure his/her own body temperature, to check the oxygen saturation in the blood and to 

communicate the collected data to the clinic doctors. The measurement of the parameters is 

enabled by an infrared thermometer and a pulse oximeter. 

The shells and joints were produced through 3D printing, using PETG, a material that is easy 

to process; the hardware was purchased from online retailers and the control software was 

programmed ad hoc for the functions required. 

In the most recent version, the device has been made simpler because some details were 

complex to print; for this reason, the joints between the shells have been replaced by 

inserts, which allow the object to be disassembled for maintenance and replacement of 

components. 

The product has a simple and usable interface, consisting of a screen that communicates 

temperature and saturation parameters and buttons for power and navigation. 

Using Bluetooth technology, the device connects to the smartphone and to the app where 

the user's medical record is stored. 
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Users, in addition to sharing data with physicians, will be able to decide to send it to the 

decentralized blockchain infrastructure to create a statistical base that can be used by the 

national health system. 

Figure 3.   Model PT-1: product view 

Figure 4.   Model PT-1: exploded view 
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Figure 5.   Model PT-1: user experience 

5. Conclusions 

The hypothesized system has the potential to change the current health structure, 

encouraging a growing process of adherence to more inclusive, widespread and democratic 

dynamics. 

We want to reiterate how fundamental is the integration of the technologies taken into 

consideration, in order to allow, on the one hand, the streamlining of bureaucracy and an 

increase in the degree of security of certain sensitive data; on the other hand, to guarantee 

greater accessibility of personal care services. 

As for the device actually produced and previously described, it is the vehicle of the 

expression of the potential that some technologies may have in being actors of a change in 

the logic of production and distribution of certain goods. 

For these reasons, once the final version of the device and its digital interface are 

completed, the goal is to upload the entire project on open sharing platforms, such as 

Thingiverse and Github. 

On the first platform the files to make the shells, the supports and other plastic parts will be 

shared: making these contents available to the public allows other people to intervene on 

the project, making changes and implementations, providing the community with a product 

in constant evolution and improvement. 

On the second platform, instead, the firmware and the operating system of the sensors for 

the collection, storage and comparison of data will be shared. 

Design is a complex discipline with many facets and applications. Several experts, such as 

Manzini, state that the role of the designer is that of a catalyst and director of complex and 
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systemic social innovation processes, which require the integration of vertical and different 

knowledge and a design methodological approach (Manzini, 2015). 

In this project, design has the function of fluidizing the processes necessary for the 

establishment of the enabling structure, which involves the integration of a large number of 

interlocutors and actors: operators, guarantors, entities – public and private – potential 

users. An inclusive approach turns out to be naturally applicable to the dynamics and 

ecosystem hypothesized and could be declined in the creation of processes that involve a 

large number of social groups around issues of fundamental importance, trying to promote 

systemic transformations and high impact (Gheerawo, 2016): design therefore stands as an 

activator for the dynamics of reference. 

Design had the role of understanding the nature of an innovation and, therefore, the 

possible degree of acceptance of it by the users identified; to interpret these aspects and to 

demonstrate to have mediation skills, not only between the actors involved, but also of the 

innovation process itself. 

Two must be the fundamental characteristics of the designed model, based on a young, but 

potentially disruptive technology, such as blockchain: to be initially scaled on a local 

dimension, such as an urban district or a small centre; not to radically change the existing 

systems, but to hybridize them with features and functions referable to blockchain 

ecosystems. 

Regarding the issue of open source and open knowledge, models of dissemination of 

projects and knowledge closely related to the digital sphere and 3D printing, it is argued that 

design can play the role of facilitator of the above, acting at the intersection of different 

knowledge and disciplines and having a set of tools and methods capable of fluidizing the 

necessary operations (García-Peñalvo, 2010). 

An interesting and open question we want to briefly propose and partially answer to refers 

to the role of Design in tackling the negative aspects of the aforementioned technologies: 

can Design tune down these threats? In which way should it act? 

We believe that Design processes should be guided by intentionality principles (La Ponte and 

Fishbane, 2019) in order to identify what attributes need to be prioritized at the expense of 

others: even before the implementation of technologies, potential social impacts and the 

misuse should be deeply analysed and understood, to prevent possible negative 

consequences due to their implementation.  
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Abstract | During the first months of the Covid-19 pandemic, crisis management and fast 
decision-making regarding infrastructural adaptations were key as hospitals faced major 
challenges while attempting to ensure optimal care. This study aims to gain insight into 
decision-making processes regarding infrastructural adaptations. Interviews were conducted 
(in July 2020) with representatives of technical services, facilities and planning departments 
in six general hospitals in Flanders (Belgium). Interviewees illustrated changes made with 
building plans, photos and other supportive material. Based on the collected data we identify 
four main factors affecting decision-making about infrastructural adaptations: enforced 
measures, demand and supply ‘on the ground’, knowledge acquired over time, and 
stakeholders’ identities. Whereas the initial approach was predominantly top-down, insights 
gained into the type of cross-departmental collaboration that was necessary and possible 
during the Covid-19 crisis may also have value under more regular circumstances to swivel 
between top-down requirements and design contexts ‘on the ground’.  

KEYWORDS | COVID-19, DECISION-MAKING, HEALTHCARE, HOSPITALS, INFRASTRUCTURAL 

ADAPTATIONS  
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1. Introduction  

When the Covid-19 crisis was first labelled a pandemic in March 2020, public health advice 

urged people to stay at home as much as possible. In hospitals, interactions initially 

intensified, making it necessary to urgently curate activities taking place in and around these 

buildings. Activities in many sectors were put on hold or drastically diminished. In Flanders 

(Belgium), this was also the case for regular healthcare as the government instructed this be 

put on hold between March 16th and May 3rd. For healthcare organisations, this allowed 

focusing resources on the immediate crisis and simultaneously entailed re-organising care at 

multiple levels as (use of) the infrastructure was adapted. As such, the first phase of the 

Covid-19 pandemic can be seen as a time where new public behaviour and crowd practices 

were produced (Shields et al., 2020).   

In this paper we focus on decision-making that took place within hospitals as they sought to 

respond to Covid-19, in particular by adapting their infrastructure. We consider this 

response to Covid-19 a design project with design decisions being made ‘in house’ and ‘on 

the spot’. A key observation is that the various spatial strategies adopted by hospitals, to 

make distinctions in the use of space between potentially contagious people and ‘stuff’, 

affected the usability of these environments.  

For the notion of usability we align our understanding with Van Kuijk et al. (2019). Usability 

is not an inherent quality of a design outcome but is defined as a function of the context and 

involves specifying use and user (Bevan & Macleod, 1994 in Van Kuijk et al, p. 140). Van Kuijk 

et al. develop a framework consisting of ‘drivers of usability’ which are each collections of 

factors that affect usability. Important for our use of the term is that the success and impact 

of usability practices is highly dependent on the organisational context (van Kuijk et al., 

2019). User-centred design principles central to the notion of usability and the importance 

adhered to design methods that introduce knowledge about use and users, form a point of 

departure to consider ‘ad hoc’ design in a healthcare context.   

Where it concerns architecture and design in healthcare there is a growing understanding 

that design and designers play a critical role in establishing medical ideas, ideals, roles and 

practices (Bromley, 2012; Martin et al., 2015). Both construction and experience offer angles 

to consider the design of healthcare environments and how they change ‘in use’ over time. 

Hospitals’ response to the Covid-19 crisis offer a unique opportunity as - within a variety of 

building types - they all faced similar situations. Design quality of physical healthcare 

environments has been strongly linked to the social interactions and connections the 

environment facilitates (Anåker et al., 2017) and it is therefore particularly interesting to 

look closely at situations where spatial strategies are employed to separate Covid from non-

Covid within healthcare environments.  

A relatively recent shift towards person-centred healthcare entails that patients are 

addressed as people rather than approached from a strictly biomedical perspective (Lines et 

al., 2015). While patient-centred care incorporates the aim for a functional life, person-
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centred care is seen to aim for a meaningful life (Håkansson Eklund et al., 2019). These types 

of developments in healthcare in turn affect the built environment (Bromley, 2012) while 

pandemics of the past have also resulted in shifts in hospital design. 

2. Research approach 

To gain insight into decision-making processes regarding infrastructural adaptations during 

the first months of the Covid-19 crisis, we made use of interviews with representatives 

responsible for these infrastructural adaptations in six general hospitals in Flanders. During 

these interviews we aimed to capture the culture of practice and professional situation in 

the respective hospitals.  

In order to allow a rapid entry into the organisations to capture adaptations when they were 

still fresh in mind, hospitals were selected based on convenience in combination with pre-

existing connections between the researchers and hospital boards. With this selection, we 

aimed to cover a broad range of hospital types: both urban and suburban, brand-new 

facilities as well as older ones, both centralised and dispersed organisations. Table 1 

provides an overview of the hospitals, their spatial organisation and location, and the profile 

of the respective interviewees. Hospitals A and F inhabit brand new buildings taken into use 

less than five years ago. The other hospitals’ infrastructure is older and has, to various 

degrees, been refurbished and added to over time. 

Author 1 and 2 conducted the interviews online (in July 2020) while meticulously taking 

notes. Some of the interview questions focused specifically on how decisions regarding 

infrastructural adaptations were taken. Interviewees provided architectural plans, photos 

and other supportive material to illustrate changes made ‘on their watch’. All interviews 

were recorded. These recordings were used to complement the notes taken in the moment. 

The notes and provided material formed the basis for the analysis focusing on themes 

related to the sources of information, people involved in the decision-making process, and 

prioritising. 

Table 1. Overview of the hospitals included in the study. 

hospital interviewee location (spatial) organisation 

A director of care supporting services sub-urban 1 central campus 

B technical and facilities director urban 1 central campus 

C manager of engineering, 
infrastructure and master plan  

urban multiple campuses 

D director of facilities  sub-urban 1 central campus 

E manager of technical services  urban multiple campuses 

F director of quality and strategy sub-urban 1 central campus 
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3. Findings 

3.1 Enforced measures 

A primary factor that influenced decision-making, and how it was organised, concerned 

measures enforced by the government. In each of the six hospitals a central crisis cell or task 

force was established to communicate updates and briefings to all other staff. This cell was 

made up of various key figures and ensured uniformity in carrying out measures. It took 

responsibility for evaluation and control, and coordinated the hospitals response. Most 

decisions about infrastructural adaptations were coordinated at this level. Decisions made 

here were in turn informed by meetings with consultative regional or provincial 

governmental bodies, external to the hospitals’ own organisation.  

“The hospital’s Coordination Cell met daily throughout the critical phase and that’s 
where all issues were discussed and communicated. Of course, in these meetings the 
expertise of the people on the ground was used and a cohort ward was thought 
through with hospital hygiene colleagues and staff on the ground, in terms of ‘where 
do I enter, where do I get changed, what’s clean, what’s dirty?’. Nursing staff 
thought along but decisions were always made under central supervision.”   

(interviewee in Hospital F)  

A mandatory postponement of regular care allowed the various hospitals to repurpose (part 

of) their buildings and redirect staff to work elsewhere, the latter also affecting how spaces 

were used. Hospital E initially closed multiple campuses and redirected Covid patients and 

staff to a single location where both Covid and (a limited amount of) non-Covid care was 

offered. In other hospitals, entire units were freed up, thus enabling extra doctors to stay 

overnight, or care professionals to use an empty ward for rest and recuperation. Care 

professionals on the floor were often not involved in the decision-making regarding the 

temporary closure of their departments and units. For some, this closure resulted in 

different tasks and responsibilities and sometimes a new place of work. For example, the 

catering staff in Hospital D were retrained to work as cleaners when the canteens were 

closed. Also, for staff working on Covid wards many decisions were communicated in a ‘top-

down’ manner by the head of a department, or through briefings resulting in tasks to carry 

out or new procedures to follow.  

Priorities set by the healthcare organisations (i.e. the ‘cells’) to a large extent determined 

where (the focus of) resources were directed. Covid-related concerns ‘overruled’ many 

others and the examples illustrate how a ‘top-down’ enforcement was linked to policy 

guidelines and was deemed necessary to quickly and effectively roll out measures. Not all 

measures could be adhered to, as one interviewee illustrates. In their aged buildings, it was 

impossible to enforce the guideline that (Covid and non-Covid) flows of patients and staff be 

separated from each other. 
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3.2 Supply and demand ‘on the ground’ 

The decision-making process necessitated a certain degree of improvisation from those 

involved, which was partly driven by supply and demand (questions from the ground). 

Supply refers to both the informal and tacit sources of knowledge, ideas and resources 

interviewees called on to respond to challenges at hand. Additionally, it points to both 

tangible ‘stuff’ (e.g. stocks of personal protective equipment, increased volume of waste, 

gifts of food for staff) and space (e.g. temporarily empty wards or adjacent buildings 

available due to renovation plans) which required decisions. Even though hospitals had crisis 

response plans prior to the pandemic, various interviewees noted that they were 

unprepared for the crisis to affect the entire region simultaneously. Also, few scenarios 

envisaged a crisis that would last for months and consist of multiple phases. The 

coordination of a response by technical services and planning departments were therefore 

also driven by the questions and demands they received. 

“A unit would hear that they had to start up again and everything had to be done 
really quickly, well then multiple people jumped into action to organise things. In the 
very beginning, that wasn’t yet 100% coordinated and streamlined … So yeah, that’s 
why people were organising things themselves as much as possible, which was good, 
right? But then it became really important that it was channelled and assessed by 
the same group of people, coordinated and only then realised.”  

(interviewee in hospital C) 

Many of the questions from the ground concerned the deployment of ‘stuff’. For example, in 

Hospital C, they were cautious responding to requests for plexiglass screens because they 

were unsure whether they could keep up with the demand and provide these throughout 

the hospital. Elsewhere, doctors asked for screens and extra tables in order to distance 

themselves from patients in consultation rooms, but these were generally not granted as the 

personal protective equipment they were issued was deemed sufficient. In Hospital E, 

another example was given regarding a limited number of HEPA filters available to deploy to 

improve air quality. In theory, the hygiene department advised where these were best 

placed and the crisis cell made the decisions. However, in practice, they were occasionally 

deployed to ‘show that they were doing something’ and ‘boost morale’. This resonates with 

how a technical and facilities director explained that the risk of exposure for staff and the 

associated fears played a major role in what kept him busy. 

“In those first weeks, we only did Covid, right? For a while there was nothing else … 
There was a lot of fear. For example, the food that came down from a Covid ward, 
for the people in the kitchen, yeah, you had to be able to handle that. For people 
who cleaned, who had to go and clean those rooms, it was similar. Not that obvious. 
So, that’s what you’re focused on and nothing else.” 

(interviewee in Hospital B) 
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‘Carefully listening to what was being asked for’ led to new collaborations, often tapping into 

what and who was available. Most hospitals entered into intense partnerships with general 

practitioners to organise emergency departments’ triage (Figure 1). One of the nearby 

university hospitals was considered an important source of practical guidelines and some 

initiatives were taken based on ideas that came from seeing (in mainstream media) what 

other hospitals were doing. Also, cross-departmental collaboration within the hospital was a 

way in which interviewees responded to needs expressed within the organisation. Within 

Hospital C, the interviewee had taken on additional responsibilities to support the logistics 

department concluding that a better understanding of another department improved her 

abilities to function within her own position. 

 

Figure 1.   Temporary infrastructure was taken into use extending existing emergency 
departments with triage facilities (left: Hospital D; right: Hospital C). 

3.3 Knowledge over time 

Initially, decisions were made under a significant amount of pressure, anticipating worst case 

scenarios. For most interviewees, the start of the pandemic was a busy and hectic time 

during which they were adjusting procedures continuously. Developing insights and 

knowledge that was accrued over time affected subsequent decisions. When the interviews 

took place, hospital organisations were collecting lessons learned and preparing scenarios in 

case of a second wave of Covid-19 patients. Interviewees highlighted the value of taking 

time to consult a diverse group of stakeholders before moving ahead, mainly to avoid 

making unrealistic or flawed plans. One interviewee explains: 

“The only thing we noticed, not that it was a huge problem, I want to emphasise 
that, but the only thing is that sometimes because of the acute nature [of the 
situation] we would work kind of independently. Then care would’ve gotten started 
already saying ‘OK, we’re going to do this and that’, while facilities got involved in 
the second instance and found that we did have to set certain things straight and 
say, ‘OK guys, be aware, you didn’t think of this and this. We can resolve that but it’s 
not ideal.’” 

(interviewee in Hospital A) 
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Knowledge that equipped decision-makers in their response was sometimes related to 

particular experiences gained prior to the pandemic. For example, in Hospital F, the 

interviewee indicated that they were organisationally well-prepared for the crisis, partly due 

to their recent move (less than 2 years ago) from 3 separate campuses to a single newly built 

facility. Coordinating the move (3 years of planning in order to move within 3 days) was 

considered an ideal preparation for dealing with the pandemic. In his specific role of director 

of quality and strategy, he described having close and good working relationships with 

medical, nursing, communication and administrative departments, and that they were 

accustomed to responding to unexpected issues. 

This can be linked to the lifecycles of hospital buildings as recurring theme throughout the 

interviews. For example, at Hospital C a new building project was in the early design stage.  

The pandemic was therefore considered ‘worthwhile input’ as lessons learned could be 

incorporated in their plans. In Hospital B, planned renovations allowed spatial flexibility that 

would not have been available under regular circumstances. A number of (already) empty 

buildings were easily repurposed for use as triage stations and extra storage (Figure 2). The 

manager of technical services in Hospital E indicated that during the crisis, certain 

mandatory maintenance tasks were postponed, including the scheduled maintenance of 

elevators and medical equipment.  

Interviewees commented that their own involvement as representatives of technical and 

spatial planning departments would have been more effective had they been involved early 

on and preferably within the crisis cell, alongside medical and nursing staff.  

“They were fully engaged with preparations in a medical sense, with logistics and 
cleaning. They had started up a lot but the infrastructural component was actually 
not taken into account from the start. You know, of course, once the crisis came 
‘round then yes, we were of course involved and very able to key into additional 
demands. Maybe, yes, we were still involved in time but we were less prepared than 
they were in other areas.”  

(interviewee in Hospital C) 

 

Figure 2.   On-going renovations were interrupted to create a (temporary) waiting room 
(Hospital C, left). A former crematorium (empty) is taken back into use (Hospital B, right). 
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3.4 Stakeholders’ identities 

Finally, the various actors that were mentioned explicitly in the interviews shed light on 

hospitals’ decision-making process. Types of people, groups of users and other stakeholders 

were labelled. Often the circumstances that interviewees were speaking about necessitated 

a variety of categorisations, some of which were common (i.e. patients, doctors, visitors). 

Others were newly introduced due to Covid-19. The specific circumstances of this crisis 

highlighted the existence of subgroups or brought new characteristics to the forefront. It 

was remarkable that an important way to distinguish between different types of patients, 

and users of the healthcare services generally, was entirely new, namely, based on one 

(being suspected of) having (or not having) the virus (Figure 3).  

Interviewees expressed an active involvement in providing services oriented towards 

creating safe environments for staff and patients. Patients were spoken about as being 

somewhat at a distance from the daily practice of the interviewees, but were actively linked 

to infrastructural adaptations when distinctions were made between a) patients with a fever 

or Covid-suspect patients, b) confirmed Covid patients (seriously ill and more minor 

symptoms), and c) non-Covid patients. The Covid diagnosis and associated identities 

trumped any other diagnosis. An interviewee explained that specificities of patient groups 

were not always sufficiently taken into account. 

“What we perhaps had too little concern for was the differentiation in adult care … 
Because we repeatedly needed to shift wards to make room for Covid patients we 
sometimes didn’t stop to think about where patients were being shifted to. And yes, 
at a certain moment we had to say, ‘hey guys, the oncological patients need to stay 
far enough away from the Covid ward’. Because you start shifting that which is 
adjacent to the Covid ward [to expand it], we ended up with oncological patients 
coming too close to it, if you know what I mean ... In that sense we didn’t have 
enough of a plan with respect to the patients that are most at risk if they were to 
come into contact with Covid, to keep them at enough of a distance.” 

(interviewee in Hospital D)   

Care for paediatric Covid patients was challenging in that being accompanied by a parent 

meant that zones with rigid separations between Covid and non-Covid non-staff persons 

could not be maintained. Also other patient groups were put forward as having required 

particular consideration e.g., for gynaecological, geriatric and psychiatric care. Furthermore, 

no visitors were allowed into the hospitals during the crisis phase of the pandemic. 

Exceptions (particularly in Hospital D) were made only for a single visitor or family member 

visiting a palliative ward or other (non-Covid) patient at the end of life. 

Staff were separated as much as possible from non-staff. Any shared use of entrances or 

canteens with other hospital visitors was avoided. Doctors and heads of departments were 

repeatedly mentioned as being stakeholders who voiced concerns. Cross-departmental 

collaboration within the healthcare organisations increased and was supported by (cross-

campus) thematic working groups. The persons the interviewees often referred to as being 

2296   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL



Hospitals’ decision-making regarding infrastructural adaptations in response to Covid-19 

 

at risk were the cleaners, those engaged in meal preparation and logistics workers. During 

the crisis certain maintenance technicians were in short supply. 

New demands made of the hospital infrastructure required identifying new stakeholder 

identities. These helped define the aims and outcomes of infrastructural adaptations and in 

many ways, they co-determined the environmental qualities that were prioritised in the 

process. 

 

Figure 3.   A waiting room in Hospital A was split adding 2 additional spaces: a separate 
waiting room for (potential) Covid patients and a triage space (left). A nurses’ station 
indicating only those who have not had direct (Covid) patient contact may enter (Hospital F, 
right).  

4. Discussion and conclusion 

To gain a better understanding of decision-making processes regarding infrastructural 

adaptations made in hospitals during the initial crisis phase of the Covid-19 pandemic, 

representatives of technical and spatial planning departments were interviewed. We 

identified four factors that shed light on the dynamics between the coordination of 

adaptations on the one hand, and input from a variety of stakeholders on the other. They 

are: enforced measures, supply and demand ‘on the ground’, knowledge over time and 

stakeholders’ identities. Measures issued by the government were enforced in a top-down 

manner. If we connect this to the usability framework proposed by Van Kuijk et al. (2019), 
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the prioritisation of usability in our study seems closely linked to safety (from Covid 

contagion) as guiding value, co-defining outcome priorities and project priorities.  

In the hospitals, adaptations were required in response to rapidly changing needs and a 

changing supply and demand (of space). On-site and ad hoc infrastructural adaptations 

made in hospitals can be considered ‘design in use’ (Redström, 2008), where an open-ended 

design process extends into what is commonly understood as ‘use’. This complements 

related research in healthcare contexts such as Halpern and Anderson’s (2020) analysis of an 

intensive care unit following the completion of a formal design, where on-going adaptations 

are necessary to rectify (design) flaws and extend the operational life of the unit. The time-

frame is different but the processes have similarities. As we have found in previous research 

(Jellema et al., 2019), a diversity of perspectives is equally valuable to ensure the quality of 

this ad hoc type of design (outcome) as when it concerns a more formal and demarcated 

design process. Alongside these diverse perspectives our findings should be seen to 

complement varied research on e.g. spatial strategies employed to separate flows in 

hospitals (Annemans et al., 2021; Augustin et al., 2020); construction and furnishing of field 

hospitals (Ribeiro et al., 2020); supportive design collaborations in response to crisis (Rebola 

et al., 2020) and indoor air quality (Morawska et al., 2020). 

Certain lessons can be drawn from this study for (decision-making in) design in general: 

• Firstly, the reasoning behind decisions taken is diverse. As we have pointed out 

some decisions are directly related to measures enforced ‘from higher-up’ and 

the resulting supply and demand. However, alongside actual spatial needs, 

immediate concerns of users play a role and will sometimes ‘accumulate’ to 

result in adaptations being made. Examples include both effective, tangible 

interventions and initiatives addressing user perspectives but motivated mainly 

to change perceptions (e.g. to alleviate fear of contagion and boost morale). See 

Mattern, 2020 for a discussion on plexiglass as ‘security architecture’.  

• Secondly, the hospital context comes with a wide diversity of stakeholders, from 

those outside the organisation (e.g. government) and within, to those affected 

by adaptations, with and without a say in decision-making processes (e.g. staff, 

patients, visitors). The shifting nature of how these groups are defined raises a 

concern for a usability approach in terms of who may be overlooked. Nurses, for 

example were rarely mentioned in the interviews while some sources suggest 

that in the past they have been a vital link between management and work ‘on 

the ground’ but are no longer sufficiently represented in management (Van 

Merode & Brouwer, 2020). Although largely outside of the scope of this study, 

our findings also resonate with concerns about decisions to (temporarily) shut 

down select medical services impacting on some patients disproportionately 

(Chu et al., 2008). Further research is needed to investigate whether (permanent 

or semi-permanent) infrastructural adaptations employed during the Covid-19 
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pandemic have made physically accessing healthcare services more challenging 

for particular user groups. 

• Thirdly, this study highlights the importance of reflection during and on design. 

Attitudes towards users can change over the course of a design process (Van der 

Linden et al., 2018). It may be relevant to keep in mind that knowledge has more 

value to a design team when available earlier in the process (even if considered 

less reliable) than when provided at a later time (van Kuijk et al., 2019). For crisis 

situations and ad hoc design, the urgency of the situation demands on-going 

reflection and incorporation of methods that can further support cross-

departmental collaborations. 

Limitations of the study include the lack of opportunity to explore experiences of the 

realised infrastructural adaptations, which could have potentially offered a more nuanced 

view on how user perspectives were addressed in decision-making. Furthermore, alongside 

the interviews, interviewees were invited to share relevant documents. The quantity of 

material provided differed significantly between hospitals and a more systematic approach 

could have enriched the analysis.  

The insights presented may inform day-to-day healthcare facility design and may help to 

improve collaborations between design practitioners and (within) hospital/healthcare 

organisations. Supporting bi-directional communication is an important aspect of this. The 

crisis cell or task force that guarded the uniformity of infrastructural adaptations within 

hospitals and across campuses required intense communication throughout the 

organisation. Furthermore, actively anticipating the stakeholders that add particular 

perspectives or know-how to planned infrastructural adaptations can enhance outcomes. 

This study suggests that the type of cross-departmental collaboration that was necessary 

and possible during the Covid-19 crisis may also have value under more regular 

circumstances in order to swivel between top-down requirements and design contexts ‘on 

the ground’.  
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Abstract | During the 2020 pandemic, telemedical consultation became a core tool for 
continuous access to healthcare. However, the skills required of medical teams to provide 
pediatric healthcare through telehealth are new and undeveloped. To address these issues, 
our pilot study focused on the interaction between the nurse, patient, and provider with 
telehealth technology. This study sought to provide evidence that training protocols for 
operation of a telemedicine system such as a telemedicine cart and its corresponding 
attachments are highly effective. Based on our results, users (nurse and provider) need to be 
familiar with the functions of the cart and its components. This suggests that an interactive 
training system consisting of hands-on learning and augmented reality can elevate a pediatric 
telemedicine visit, from a video call to a comprehensive physical exam. This research received 
a “Pilot Translational and Clinical Studies Program” grant from the US National Institutes of 
Health in October 2020. 

KEYWORDS | INTERACTION, APPLIED COMPUTING, INTERACTIVE LEARNING 
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1. Introduction  

With telecommunication becoming more accessible, advanced, and affordable, telemedicine 

is emerging as a mainstream approach to increasing access to healthcare (Wooden, 2001). 

Telemedicine can broadly be defined by the delivery of healthcare services via 

telecommunication platforms, such as a smartphone or computer. The healthcare services 

provided by telemedicine are rapidly expanding and can include everything from a phone 

consultation with one’s physician to sending health data to one’s medical provider via a 

smartphone app. The use of this technology has increased dramatically since the 1990s in 

order to make healthcare more inclusive to marginalized populations (Perednia, 1995). 

There are various medical fields, such as psychiatry, cardiology, dermatology, surgery, 

ophthalmology, genetics, oncology, gastroenterology, dentistry, and geriatrics, that have 

utilized a telemedicine/telehealth approach frequently (Di Cerbo, 2015). During the 2020 

pandemic caused by the novel virus SARS-CoV-2, telemedicine and telemedical consultation 

have become a core tool for continuous access to healthcare. Almost all clinical units, from 

hospitals to private practices, have adjusted their services to address the need for a low-

contact healthcare delivery method required during the pandemic. While patients who once 

were only familiar with in-person medical consultation quickly became comfortable with 

teleconsultation, the rapid transition to telemedicine has left health care providers using a 

very limited version of this technology due to lack of experience or knowledge of telehealth 

capabilities. 

A prime example of this dilemma is evident with the challenge of incorporating telemedicine 

carts into a nurse’s routine. Telemedicine carts are an emerging technology that integrates 

traditional medical examination tools, such as a stethoscope or otoscope, with the 

telecommunication capabilities of video call and image transfer. Telemedicine carts often 

consist of a monitor and camera for video conferencing, with medical examination tools 

capable of transmitting images via video conference. Despite the extensive capabilities of 

the telehealth-compatible medical tools, most telemedical visits are limited to audio and 

general video communications. In the majority of cases, this is caused by the lack of proper 

training in using these sophisticated tools and equipment, especially for pediatric physical 

examinations. Studies show that employing a telemedicine approach can significantly 

improve the quality of pediatric care in a remote setting, and be greatly beneficial to distant 

clinicians (Makkar, 2018)(Noroña, 2020). 

Also current telemedical equipment is generally adapted for use with school-age children 

and adults who can cooperate and communicate with the healthcare team during a patient 

encounter. The use of this equipment, typically configured as mobile carts, requires 

background knowledge of the devices and functions used during a patient encounter. 

Current available training is brief and occurs either offline or as part of a telemedical 

encounter. This approach may result in a less efficient process for encounters with preschool 

children, infants, and their parents.  
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Although augmented reality (AR) has been used as a training tool in many medical 

procedures, most existing systems are focused on highly trained practitioners (Albani, 2007). 

Examples include procedures such as neurosurgery (Tabrizi, 2015), laparoscopy (Leblanc, 

2010)(Nicolau, 2011), and ventriculostomy (Yudkowsky, 2013). Recently there have been 

several research studies that have been looking into using Virtual Reality (VR) and AR in 

improving the clinical experience. For example, Mahesh B Shenaei et al. and Mariuna 

Carbone et al. have used virtual or augmented Interactive systems in their study for assisting 

remote clinical encounters. However, both their systems demand extensive funding to setup 

for the system operation. (Shenaei, 2011)(Carbone, 2016). For this reason, design concerns 

have been geared toward high precision systems and less emphasis has been put on user 

experience (Dey, 2018)(Smith, 2020)(Wang, 2020). While we are working to provide 

accessibility for rural populations with limited resources to make access to healthcare more 

inclusive, these types of setups and arrangements are not the best fit. Our hypothesis is that 

by understanding the context of the interaction between the telemedicine cart, its operator, 

and an infant/child during a pediatric examination, we can create an affordable and feasible 

multi-type interaction training system (combination of hands-on learning, online instruction 

and, AR) that not only can provide a reliable training at any time or location, but also can 

guide the operator through the examination procedures specified by the physician and the 

interaction with the cart equipment and interface (Privitera, 2015).  

In order to use telemedicine to create inclusive access to pediatric healthcare in low-income 

and rural areas (Zachariah, 2012), a feasible training program for telemedicine cart operators 

can increase the quality and accessibility of care for young children and infants. Utilizing 

telemedicine, access to pediatric healthcare could be more inclusive in low-income areas 

and, considering the need for basic knowledge and understanding about telecommunication, 

young adults (parents) are an ideal target group for this technology. While the provision of 

telemedicine for adults is relatively mature, integrated telemedicine for the care of infants 

and children is undeveloped. Lack of training related to use of this technology for infants and 

preschool-age children leads to its limited use for this patient population. With the impact of 

the COVID-19 pandemic on online medicine, most of this population became familiar and 

comfortable to some degree with these telecommunications with their providers. 

Considering this population, and the special needs for physical evaluations, a reliable 

complete physical exam (e.g. including case management or detecting any possible 

condition) is needed (Zachariah, 2012). This physical exam consists of a multitude of steps 

and tools in addition to some level of technique, requiring the cart operator to repetitively 

practice to effectively interact with this especially challenging population. Much data needs 

to be clearly transferred between the physician, and the operator, using the cart and its 

parts, so seamless communication is critical for this information exchange. In this case study, 

we investigated the current status of a simulated telemedical encounter for infants and 

preschool-age children through a pilot study to provide the primary knowledge for a multi-

type interaction training system for telemedicine cart users (primary and secondary user). 
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This transdisciplinary research was conducted at Carilion Clinic Center for Simulation, 

Research and Patient Safety during summer 2020. 

2. PLANNING AND DATA COLLECTION 

The pediatrician team member experienced frustrations related to communications and cart 

operation during encounters with school-age children, but completed them successfully.  

When asked by parents of infants and preschool children if they could participate in 

telemedical encounters saving up to 4 hours round-trip driving to appointments, he realized 

that additional training would be required, especially for the cart operator to interact with 

the parent-child dyad, and approached VT Industrial Design to address this need. We took 

the team science approach in forming a transdisciplinary team to address this problem that 

included design and usability evaluation, biomedical engineering, medical clinicians 

(physicians, nurses, and respiratory therapists), computer science, and psychology. We had 

access to the resources of the Carilion Clinic Center for Simulation, Research and Patient 

Safety; the Department of Pediatrics; and the Telemedicine Department; thus providing a 

rich simulated clinical environment and the equipment needed for design and testing within 

a clinical context. Complementing clinical access, we brought the technical resources of 

Virginia Tech’s Industrial Design, Biomedical Engineering and Mechanics, Computer Science, 

and Psychology departments. This case study was conducted in four phases, 1) Observation 

and learning, 2) Experiment planning and preparation, 3) Data collection that included 

Simulated Telemedical Training and infant and preschool-age child clinical exam, and 4) Data 

analysis.  

2.1 Current status of telemedicine practice in infants and preschool-age 

children - Observation and learning 

In order to understand the current interactions between different stakeholders (nurse, 

provider, patient, etc) and the computational devices or systems involved in the telemedical 

encounter, our team participated in a hands-on experiential session with the Information 

Technology (IT) expert from Carilion Clinic to learn the technical and functional aspects of 

the telemedicine cart (Avizia CA750 Telemedicine Cart from American Well (Kim, 2017)). This 

investigation helped us to learn more about the device, its peripheral attachments, and their 

capabilities. This also gave a better understanding of all the entities and people involved in 

this hypothetical experience. In Figure 1., stakeholder mapping shows all the interactions 

and relationships between the stakeholders in this scenario. The arrow's direction shows the 

flow of information and interactions and the line thickness is the representation of the 

frequency of the interactions between them. During the primary data collection, we realized 

that the current training procedures themselves were still in the experiment phase, which 

influences the design of the experiment and data collection methods and tools. Figure 1. 

shows that the nurse (cart operator) is the primary user of the cart, and she/he needs to 
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have the most comprehensive understanding of the cart and its capabilities to create the 

most efficient communication with other persons involved.  

 

Figure 1. Stakeholders mapping for simulated clinical infant/preschool child evaluation 
completion during a telemedical encounter 
 

The major components of the American Well Avizia CA750 Telemedicine Cart (Figure 2.a) 

consisted of an adjustable camera, a monitor, a navigation panel, a workspace, and drawers 

that housed the auxiliary medical scopes. The Avizia CA750 Telemedicine Cart served as the 

central unit for all tasks performed by the nurse. All patient information, collected by the 

auxiliary medical scopes, and communication were relayed through the Avizia CA750 to the 

remotely located provider. This cart also comes with four peripheral devices as attachments 

that expand capabilities for the operator, which are the main advantages of using this cart 

instead of simple video conferencing. Using this equipment can greatly assist specialists in 

early condition detection, and case management in teleconsultation (Zachariah, 2012). Our 

case study cart (Avizia CA750 Telemedicine Cart) peripheral devices consist of:   

• Avizia Horus Scope and Charging Cradle Series 2 and “General Attachment” for 

collecting close up visual information from the patient. (Avizia Manual) 

• Dermatoscope attached to Horus Scope for a magnified image of the skin. 

• Otoscope attached to Horus Scope used for ear and nasal examination. 

• Thinklabs One Digital Stethoscope, attached directly to the cart’s main stand to 

amplify heart, lung, and digestive tract sounds. (Figure 2.b) 
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Figure 1.a: (Left) American Well Avizia CA750 Telemedicine Cart, Figure 2.b: Peripheral 
attachment, (Middle top) Horoscope and General Scope, (Middle bottom) Dermatoscope, 
(Top right) Otoscope, (Bottom right) Stethoscope 

2.2 Experiment planning and data collection 

After preliminary data collection to understand the user journey analysis for primary (cart 

naive nurse) and secondary (provider) users, our team planned the experiment (including 

the training and physical exam) based on the available resources and specific needs of the 

stakeholder in a pediatric exam session. The goals and expectations for all individuals 

involved (telemedicine cart naive nurses and pediatricians, cart instructor, patient, guardian) 

were considered while forming this experiment and data collection (in a simulated infant 

physical exam). The experiment was planned in three phases: 

1. Training: First, hands-on experiential learning of cart’s functions (main components and 

peripheral attachment) was provided to both cart naive nurse and provider.  

2. Physician Routine: Going through provider’s exam routine prior to the patient’s visit to 

enhance a feasible communication between the nurse and provider. 

3. Infant and preschool-age child physical evaluation: simulated telemedical evaluation 

preschool aged child simulated telemedical evaluation.  

Experimental tasks and data collection were also performed at the Carilion Clinic Center for 

Simulation, Research, and Patient Safety. The primary area of physical task performances 

conducted by the volunteer nurses and instructors consisted of a patient-centered 

observation room, equipped with three discrete cameras for recording the process. The 

recording center, a control room for the three cameras that also allowed real-time video 

analysis, was adjacent to the observation room, sharing a wall that included a one-way 

mirror. This enabled direct observation to take place without disrupting the workflow of the 
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nurse during the various telemedicine cart tasks or of the instructor giving the telemedicine 

cart overview.  

In addition to using the patient-centered observation room to record behavior, interactions, 

and conversations, Tobii Pro II Eye-Tracker Glasses were used during the simulated child and 

infant exam by trained nurses.  The Tobii Pro II Eye-Tracker Glasses track the wearer’s eye 

and pupil movement as well as what the wearer is seeing and the length of their gaze time. 

The eye tracking data helped us gather information on how long it took participants to find 

each tool and button when operating the cart, as well as where they looked first if they were 

not able to immediately locate the correct location. This data can be used to improve the 

user flow and operation of the cart but indicating what features need to be emphasized 

within the interactive training system.  

2.2.1 Research Tools and Methods  

While reviewing the training for the cart functions and also physician routines, note-taking 

and observation were used, which was followed by thematic analysis. During the 

experiments, various qualitative methods such as fly-on-the-wall, discrete camera, and audio 

recording, and post-interviews were used for data collections by the research team. In 

addition to these more traditional data-collection methods, eye-tracking (Tobii Pro-II eye-

tracking glasses) was used by the nurses during the child exam phase. Camera recording and 

note-taking were used specifically to comment on interactions between the nurse, physician, 

and telehealth cart. When applicable, close-up videos of the nurse and/or physician were 

taken to understand which components of the telehealth cart and software were either 

intuitive or difficult to navigate. Photographs were used to document the layout of the cart, 

individual room layouts with the cart that the nurses created, and ergonomics.  The 

collection of data collected by these mixed methods were used to create thorough task 

analysis graphics with all the details about every step and breaking down the process into 

details, pain points. We chose various types of data collection which provided us with a 

mixture of data regarding, environment, interactions (human to human, human to devices 

and human to procedures), cognitive understanding and its relation to the interactions or 

actions that are happening in each stage.  

Interviews were conducted at the end of the observational study of experiments, (including 

training stage, physician routine, and child exam) and audio recordings of each interview 

were taken for reference and clarity of information. These data provided an additional 

perspective on the challenges or advantages of the telehealth cart. Furthermore, by asking a 

set list of questions, we were able to compare answers across nurses of different 

demographics and also confirm our interpretations from observing their behaviors. All data 

were compiled at the end of the experiments and with thematic analysis tools we were able 

to turn them into trends, such as “successful communication,” “points of technological 

difficulty,” “specialist complications,” “nurse complications,” and “training forgotten.” These 

trends were used to identify common points of success and difficulty. 
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2.2.2 Design Approaches 

Prior to observational studies, a device breakdown of the Amwell Telemedicine Cart was 

conducted. The device breakdown categorized each component of the telemedicine cart 

into main component, component subset, physical description and ergonomics, function, 

and intuitiveness of use. With each component listed and described with the above 

qualitative marks, the research team was able to anticipate certain cart functions that may 

pose greater challenges to the user. The anticipated challenges helped construct the 

preliminary training protocol used during the observational studies. 

Throughout the duration of the observational study, persona profiles were created and 

adjusted for the primary users of the cart, including the nurse (pediatric and non-pediatric), 

physician, child/infant, and parent. Profiles were created for a hypothetical user in each 

category, with the approximate age, education level, communication pathways, and barriers, 

and anticipated frustrations being considered for each persona. A preliminary draft of the 

persona profiles were created prior to any observational studies. These profiles were 

created based on literature review and anticipated trends from known demographics. After 

the preliminary draft was created, the persona profiles were updated after each 

observational study with the additional information acquired from in-person interactions 

with each user. 

From the observations of the training and physician’s routines, a user journey was created 

for the nurse and physician for each task. User journeys are characterized by the step-by-

step breakdown of tasks, including the time to complete each task. With a user journey, a 

user’s “pain points”( points where the user struggled to complete a particular task) and “gain 

points” (points where the user excelled at completing a task) can be identified. With gain 

and pain points identified, need statements were created to address areas of conflict 

between the nurse, physician, and telemedicine cart. These need statements helped guide 

the future observational studies and ideation of possible solutions. 

3 CASE STUDY DATA ANALYSIS 

The data collected during the experiments using different methodology and tools helped us 

to first, gain a better understanding of barriers to utilizing the telemedical equipment 

currently available for evaluation of infants and preschool-age children. Second, it identified 

the opportunities for education of personnel who evaluate infants and children, including 

the healthcare provider (physician, NP, PA) and the telemedicine technology cart operator 

(nurse, therapist, other). To identify the barriers in a hypothetical telemedical encounter 

that can create access to a full capacity pediatric visit, we mapped all stakeholder’s user 

journeys (nurse, pediatric physician, instructor, infant/child, parents/guardian) and were 

able to identify pain points within the entire process of a telemedical encounter by task 

analysis. Here in Figure 3, you can see a brief for the task analysis of the infant/child 

evaluation completion during a telemedical encounter. Pain points discovered through this 
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analysis led us to actionable items for designing the interactive training program which can 

improve the entire experience for all stakeholders involved. 

 

 

Figure 3: Task analysis for simulated clinical infant/preschool child evaluation completion 
during a telemedical encounter 
 

In addition to the data collected through observation and interview, as mentioned before, 

the data collected by eye-tracking glasses (worn by nurses) was also used to measure the 

cognitive load during interactions with different parts of the computational system. The 

collected records were analyzed by Tobii Pro Lab software for each individual as well as all 

participants. In this case study, we chose to focus on two screens mostly used by the nurses, 

1) Monitor on the main cart and 2) Horus Scope screen.  

The monitor on the AmWell telemedicine cart provides the key interface for communication 

between the nurse and the provider. Over the duration of an exam, the nurse is tasked with 

answering the teleconference “call” from the provider, orienting the cart’s camera view to 

allow for a full-body image of the patient, navigating the auxiliary button on the cart panel 

for each digital tool, and ending the teleconference call. For each individual task, a 

numbered gaze plot on a reference image was created. After all tasks were recorded, a heat 

map was created for the entire duration of the patient check-up. These data provided a 

meaningful measure of the nurse's cognitive load that acted as complementary data in 
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exploring correlations between pain points revealed in task analysis and user’s attention. For 

example, in Figure 4.a. you can see the heat map indicates some key areas of focus such as 

Auxiliary Button which was also repeatedly identified as a pain point during the observation 

and post-experiments interviews. The increased amount of focus time on the Auxiliary 

button indicates that this step in the process was not intuitive.  

Also by analyzing the participant nurses’ gaze patterns on Horus Scope and comparing them 

with the pain points gathered during task analysis we were able to validate the cognitive and 

physical interaction complications. These complications related to “Focus” or the 

“Brightness” adjustments, compromised the provider’s ability to clearly assess the patient’s 

ear and nose. (Figure 4.b.) 

 

Figure 4.a: (Left) Horus Scope’s gaze plot map for two nurse participants, Figure 4.b.: (Right) 
Cart monitor heat map for four nurse participants (All Reference images were collected from 
the user manuals for both the AmWell Telemedicine Cart and the Horus Scope II. For the 
workspace, a reference image was manually created in a simple design interface.) 
 

Besides finding quantifiable trends through eye-tracking analysis to identify needs in training 

and protocols, these data also provide a series of infrastructural information for designing 

and prototyping our interactive training program (combination use of hands-on and AR) in 

order to enable an efficient and cost-effective education and training.  

The suggested AR part of the training was decided as a result of a variety of findings during 

our pilot study. The need for accessibility at any time and location was one of the main 

reasons that makes AR a desirable alternative to an in-person training session provided by 

cart educators. Also, the possibility of programming the AR system based on the cart 

specifications or physician’s routine makes this proposed training a customizable system. 

Additionally, the interviews showed concern about memorizing all steps to use the cart and 

peripheral attachments in the right order for the first time after the training and/or over 
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time. Overall this study suggests that integrating AR in this training system can be a great 

addition in providing inclusive access independent of a certain location or a person such as a 

cart expert. 

3.1 Training System Design and Prototyping in progress 

Currently, our team is working on confirming the plan for the training system steps with 

clinicians in order to provide an accepted level of reliability for different users’ point of view. 

This Analysis will help us in designing and prototyping efficient and cost-effective education 

and training. Figure 5. shows a prototype suggestion of a possible AR view that a nurse sees 

through the wearable AR glasses. Although the identified current barriers in the telemedical 

evaluation of infants and preschool-age children clinical encounters can be overcome 

through education and training, this training program must meet the expectations for the 

successful completion of each element of telemedical encounters. For this matter, a reliable 

target threshold for successful completion of each element of telemedical encounters by 

identifying means to evaluate personnel as they perform simulated telemedical encounters 

tailored to the new training system needs to be established to evaluate the prototype. 

 

Figure 5: A Mockup of an AR screen as nurse's view (The background image is borrowed from 
preliminary testing during summer 2020) 

4 CONCLUSIONS 

Our case study demonstrated that a successful examination of an infant or preschool-age 

child requires the cart operator to possess additional skills related to working with both the 

parent and the child. Additionally, it is critical that both members of the provider and cart 

operator dynamic understand the technical aspects of cart operations thoroughly. In order 
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for this goal to be achieved, an interactive training program for providers and nurses can be 

designed. It is important that all participants are trained on the Telemedicine Cart functions 

and interactions and beyond general knowledge about apps that provide video-based 

telemedicine visits in a virtual office setting. This preparation can lead to a seamless 

experience for all parties involved, especially the patient. An understanding of both sides of 

the virtual interaction as well as a plan for the examination will facilitate effective 

communication between the nurse and provider in order to create a successful patient 

examination. To be properly equipped for this experience it is also critical that participants 

(nurses and providers) have the opportunity for hands-on learning with the screen of the 

cart and all accessory components, as they have a specific way of connecting and supplying 

the provider with patient information. By being familiar with the main cart, its attachments, 

and various functions, nurses and providers may assist each other in case they encounter 

difficulties during an appointment. To further facilitate smooth communication it is 

recommended that the nurse is familiar with the physician’s routine and they take the time 

to set up a clear view of the patient in the environment before starting the exam.  

This study suggests that creating an interactive system, using a combination of hands on 

learning and augmented reality, with the addition of labels and other organizational tools to 

the workspace can elevate a pediatric telemedicine visit, from a video call to a 

comprehensive physical exam. 

In addition, within our case study multidisciplinary approach on various aspects such as 

forming the team, designing experiments and conducting the research allowed us to vet the 

efficacy of our approach from multiple aspects. Also community-based participatory 

research principles were critical additions in gaining a wide range of insights from multiple 

range of user groups and their needs in a procedure with a complex user experience process. 
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Abstract | This paper presents the process to build and maintain a collective project between 
five design schools in Mexico City. In 2018, the Inter-University Design Workshop started as 
an “innovative education project that understands design as a mean for linking students and 
design faculty to the construction of open, diverse, and collective platforms for the 
materialization and testing of intentions and solutions to the complex problems of 
contemporary urban Mexican society”. In the context of COVID-19 pandemic lockdown, the 
project continued in a digital format, keeping the initial intention of bringing students close to 
one other, by action and will, for the guild’s sake and for their capacity to collaborate. From 
the strategies and outcomes that TiUD (Taller inter Universitario de Diseño) member students 
reached, we take valuable conclusions as clues for the new normal in education for our 
Workshop to secure its continuity the following years. 

KEYWORDS | EDUCATIONAL INNOVATION, HIGHER EDUCATION, DESIGN ACTIVISM, 

DESIGN FOR SOCIAL INNOVATION, DESIGN FOR SUSTAINABILITY 
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1 Introduction 

“The City belongs to its citizens. Is conceived as a physical space, that brings civilization, 

citizenship, secularity and habitable for the full exercise of its possibilities, the equitable 

enjoyment of its goods and the pursuit of happiness.” 

Art. 12th Mexico City’s Constitution (2016, p.31).  

Mexico City is the archetype of a complex unequal macro-city. Local government and 

inhabitants struggle and live through a time of multiple challenges and constant interrelated 

transformations, intensified in terms of scale, complexity and lack of resources as time 

passes. In this context, there's not much alternative than look for a space of civil freedom 

and power to create and transform the spaces we inhabit as the most important exercise of 

our urban life. Understanding freedom and ability as a possibility to thrive, in search of what 

we have in common as Mexican designers, is the Interuniversity Design Workshop's pursued 

goal. 

Having to cope with the great defiance and urgency to build a "More Liveable Mexico City 

for All", design as a discipline and designers as citizens are confronted with the question of 

"How to contribute to the creation of an environmentally sustainable urban context and a 

fairer society in which living is worth living?". An additional challenge for this task is unifying 

perspectives, keeping the fundamental differences while enriching our collective 

interpretations of the surrounding reality. Bringing together design students from various 

socio-economical-cultural contexts represents the City's richness and complexity; using 

these representations as a powerful tool to communicate and understand has been one 

relevant outcome and incentive to continue this work.  

From this stance, design practice and its guild present valuable resource to find 

transformative answers, transcending the sphere of aesthetics with a potential to explore. In 

Buchanan words, "the role of design in sustaining, developing, and integrating human beings 

into broader ecological and cultural environments, shaping these environments when 

desirable and possible or adapting to them when necessary" (1992, p.10). 

The third opened an opportunity to behold those questionings answering with a new one: 

How can we harness the design student's collective talent to design a better city for all? Our 

response as a collective-academic group was presenting students the occasion of open 

dialogue, understanding each other through empathy -or sympathy- and acknowledging that 

this is the City of ours, in a time we have to live in it. Shared responsibility and desire kept us 

together through the last three years: a wish for a better future for our time being and 

generations to come. The COVID-19 pandemic lockdown offered an overlapped dare that we 

accepted, not without caution. We are sure about the need to find new ways to survive and 

collaborate, being truthful to our commitment. 
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2. TiUD Origins 

2.1 Mexico City as World Design Capital 

Mexican designer’s guild is an energetic and vibrant yet unlinked community. Often, we ran 

into each other in events related to design; we are glad to meet, but those encounters do 

not usually lead to networking or beneficial collaborations. Although, we can be good friends 

or acquaintances. In 2016, World Design Organization designated Mexico City 2018 World 

Design Capital (WDC) as:  

“The sixth World Design Capital™ and the very first city from the Americas to receive 
this title, Mexico City has a powerful story to share on the world stage, as a model 
for other megacities around the world using design to tackle the challenges of 
urbanisation and ensure a more liveable city.” (WDC, 2017). 

Laboratorio para la Ciudad (City Lab) was the government entity coordinating the guild and 

programs. The planning started with worktables by topics, including the “Design-Education 

Worktable”, formed in its origins, at least eight different design schools from universities 

located in Mexico City. As the first outcome, the University Passport was rapidly developed 

in a popular program to bring students to the WDC events. Design students would collect 

points for attending each event, and the “best attender” -the student who got more points- 

won as a prize a scholarship for a course at the European Design Institute. 

The following significant proposal was to build an inter-university class for design students. 

During the first weeks, that idea was more like a recurrent joke; but soon enough, the idea 

turned into a dream and later became a provocation for the worktable members. Every 

participant was a faculty member at a design school; consequently, the challenge to bring 

together our students and expertise seemed possible yet difficult. The initial consideration 

was conceiving the workshop as a participatory design activity, framed on the Smith, Bossen, 

and Kanstrup intention (Thirteenth Participatory Design Conference), describing the 

participatory design as a tool “to engage not only with the public sphere but also with 

everyday life, and as researchers engage stakeholders in experimental practices of 

innovation through a long-term engagement in technology design, social innovation and 

future-making” (2017, p.66)  

The planning for the TiUD’s first edition, supported mainly by the City Lab, allow the 

conditions to discuss struggles that might appear when merging students from different 

universities in one single project. The design team summoned experts in education and 

collaborative projects from several countries and disciplines (philosophers, activists, lawyers, 

and designers). After a few months, we reached a common objective: gathering design 

students as design activists, promotors of collaboration, to activate Mexican society. The 

study objects were the City’s social issues; participants would collaborate to bring their 
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attention to each university tradition’s strengths and opportunity areas, understanding that 

we all need each other to get stronger and better.   

Thus, the learning objectives for the students were:  

a) Understanding design concepts and constructs to leverage social change. 

b) Applying methods and tools to face complex problems, using a systemic 

approach and through design research. 

c) Developing collaboration and communication skills to involve the diversity 

of stakeholders and multidisciplinary work for the collective 

conceptualisation and visualisation of diverse alternatives to bring the 

solution of social problems. 

d) Analysing the impact of “what is designed” on social reality. 

 

Figure 1. Road map of TiUD 2017- 2020. 

2.2 Framework 

This century demands specific skills to train professionals to perform effectively and broadly 

in both social and professional environments, as in their leisure time (Dede, 2010; Yelland, 

Kalantis, & Cope, 2008). Socioeconomic development requires competent and responsive 

individuals, and at the same time, active and imaginative members of a society, promoting 

change in the search for equality. Also, the forms of employment available for designers, 

today and shortly, are diversified in terms of roles, broadness and focus (Kaygan, Ilhan, & 

Oygür, 2020, p.15). Consequently, this consideration brings several implications for design 

education institutions, especially in countries like Mexico, with fewer companies that might 

hire an in-house designer. 

From an academic perspective, design education challenges prescribe the importance of 

understanding adaptations and improvements in adapting the curricula to the present and 
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future reality of the employment market for designers. Hence the value in finding an 

opportunity for an open, refreshing and honest dialogue among the Design-Education 

worktable members. Every university focus and tradition bring the possibility of bringing 

together every and unique capacity of our students to solve the complex problem of our city. 

Every edition of TiUD takes place in the fall (August to December); consequently, some 

universities have to adjust their calendars to match others. Then, one can imagine it 

represents a great effort of coordination for the Faculties. Every student enrolled in the 

course receive credits for it as an elective topic in their curricula. Moreover, students have to 

answer the selection process by presenting a video and a letter to expose their intention to 

participate. Being part of the TiUD as a student comes with significant responsibility and 

requires the best disposition, for the students are the face of their University. The approach 

methodology is through Participatory Action Research (PAR). Participants are researchers on 

the task, following a systematic process and analysis with a vast potential of strengthening 

horizontal relationships among professionals, colleges, and communities (Anderson, 2017). 

 

Figure 2. Mapping in TiUD 2018. 
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In collaboration with the Design-Activism worktable and having a sustainable design 

approach, we assemble a conceptual frame as one single priority for every university 

representative. The framework includes empathy (Coleman, Lebbon, & Myerson, 2003), 

context (Alexander, 2012; Primitz, 2018), design activism (Fuad-Luke, 2013; Julier, 2013), 

connectivity and commonality in a systemic approach (P. H. Jones, 2014; Lurås, 2016; P. 

Jones & Kijima, 2018). An actual result of how we connected these concepts, a construct 

emerged: common circuits, which in the TiUD context means logical combinations of notions 

and knowledge that facilitate understanding and communicating conceptual definitions, 

finding convergent and relevant elements of each concept. 

 

Figure 3.   Interuniversity Design Workshop: Common Circuits. 

The first edition took place in the context of Mexico City as the World Design Capital. As 

mentioned before, City Lab supported the project in logistics and promotion. On the other 

hand, Design Week Mexico™ offered their headquarters, Espacio CDMX1, as a gathering 

place and a classroom. All along the course, it was a playful activity; 65 students and eight 

teachers from six different design schools found themselves discovering opportunities to 

learn and teach about design in a unique environment. Classes occurred in a garden or inside 

an old little train station that once was used to ride through Chapultepec park, and now is a 

memory of some teachers’ childhood. 

 
1 CDMX is the acronym for Mexico City 
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Figure 4.   Interuniversity Design Workshop at Chapultepec Park “Old train station”. 

The topic for the first edition was social activation; the instructions for students were to 

design an intervention in a selected local community to which they belong, engaging citizens 

to find solutions to the issues they faced in daily basis. In the first part, field research was 

relevant to gather enough information about the problem and the community in a 

neighbourhood or locality of the City. Eliminating preconceptions, misconceptions and 

prejudice, is the most challenging part for the group. As a result, we all succeed in identifying 

ourselves, first as humans, then as Mexican citizens and then as designers. Finding a 

common language, increasing communication skills and elaborating persuasive arguments 

were the students' gains up to this point. 

For the project’s sake and students’ sense of achievement, it is always relevant to discuss the 

challenges that collaboration brings. On the one hand, communication should be fluent, 

constant and precise to promote equality and acknowledge diversity. On the other hand, as 

Fernández-Díaz, Gutiérrez, and Fernández (2019, p.80) explain, the promotion of links 

between contexts and reflections on participatory dilemmas, should be a priority. It means 

to set the question, “Is what is important for me, important for you in the same way?”  

Through mapping the problems around the City, we were able to observe the dimension of 

the project. We all covered most of the metropolitan area, so we had the opportunity to 

bring a broth perspective into the analysis; finding the common elements might be the most 

relevant insights in searching for solutions. One significant case to show was the "Public 

Space Recovery" project at Iztapalapa. This municipality, located in the City's east area, is 

one of the most populated in Mexico City: it has more than 1.8 million inhabitants with a 

population density of 15 635,80 individuals per km² (Alcaldía Iztapalapa, 2019). A first 

edition participant is an area resident, so she invited her teammates to observe an urgent 

problem in her community. There was a park with infrastructure as a place for children to 

play, community members to gather together, close by an elementary school. Sadly, this 

place was used by drug dealers and for every possible illegal activity. The team members 
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interviewed some neighbours and discovered a recurrent answer: 'There are good people 

here ("Aquí hay gente Buena").  

Iztapalapa's team came up with the idea of inviting the community to a public space 

intervention where they will paint the walls, plant some trees and play games with children 

and their families in the park. They choose to use the phrase taken from the interviews and 

use it as a model for other messages painted in the park: a reminder for the community of 

the people they live with – just good people. Community members responded gladly and 

participated the first weekend, asking for a second intervention the following week. So, the 

team did come back once more, and neighbours kept repeating the activity until the park felt 

it belongs to them again. 

 

Figure 5.   Aquí hay gente Buena. Public space recovery at Iztapalapa. 

TiUD's second edition held 45 students and ten teachers from five universities; it followed 

five tracks: education, water, violence, food and migration. During an intensive boot camp to 

kick off the second edition, experts in these topics presented the context of the Mexican 

reality in these tracks. Students formed their work teams according to their interests and 

their curiosity in exploring these topics. 

It is worth mentioning that talking and proposing discussions about their identity for this 

generation of students, as students from one University with its correspondent vision, was 

not challenging as it was talking about their ideology. The idea of representing their 

University's core capacities was obvious, so they showed no issues working with other 

school students. However, they found themselves very cautious about sharing political or 

religious ideas and stances. Providing a neutral space to talk, express themselves, find 

differences and common ground was the first challenge for this course. 

One good example of this edition's outcome was "El Tortamundos"2 a project about 

migration. The designed activity was to invite people from different nationalities to spend a 

couple of hours of their weekends in Parque México, in a central zone of the City. The 

invitation included the request of bringing any food or dish that belong to people's nation or 

cultural identity. Every plate should be shared by putting it inside a bolillo (a type of bread) 

 
2 “Tortamundos” is the combination of the word torta, a sandwich made with bolillo, a popular type of bread 
used in Mexico City, and the word trotamundos, which means globetrotter. 
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to divide the food and pass it among the guests. Once every person had a bolillo with a dish 

inside, visitors held in their hands a Torta de Mundo (a World Sandwich). Then, they get to 

talk about how they felt in Mexico as a migrant.  

Valuable conversations occurred in that table; the community of locals -from different 

nationalities- shared a moment they had not shared before in the whole time they were 

living in Mexico. Some of the participants continued gathering during the weekends, bonding 

and assembling a supportive community among them. 

 

Figure 6.   El Tortamundos invitation and first test. Migration and lunch at Parque México. 

3. TiUD 2020: A New Normal Education case 

3.1 Planning 

The emergence of COVID-19, for the first time in history, caused the whole of humanity to 

face the same set of challenges simultaneously (Dussel, 2020). The most evident state of 

emergency turned us inwards towards our communities. However, with the beginning of the 

pandemic and the lockdown, uncertainty became present in such a way that we felt 

compelled to reflect and extend the dialogue towards this issue so that we could be clear 

about the concepts through which we would build the third edition of our workshop. 

To do this, we organized an online forum in which we invited international experts to share 

their views on how to identify, within what we denominated the “common emergency”, 

what was worth sustaining after the pandemic. Based on the initial forum’s information, we 

understood ‘The Common Emergency’ (La Emergencia de lo Común3), as the emergence of 

 
3 The word emergencia (emergency) has two possible interpretations, one referring to “urgency” and the 
second refers to “emergence”. We used both meanings to explain what has been emerged as a shared value 
for our commonality. 
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shared values that we must sustain over time. We also know that some other elements we 

have in common that we should get apart from, to reach solid, integrated and responsible 

communities, in favour of fairness and equity. That which was common among us, arose at 

first in this group, as a disobedient will of the state of things and became what sustains us 

due to its repeated and renewed discovery in students’ different rotation. 

Thus, the 2020 edition observed civil society, searching for emerging creativity that arose 

from a crisis context due to lockdown. The design projectt focused on identifying “naive 

solutions”, resulting from necessity and born from civil society. Consequently, opportunities 

arose where design can contribute to the development, dissemination and systematization 

of these initiatives. We have called these actions “Emerging Strategies”, understanding that 

they arise out of necessity and will that they are, or could be, a source of inspiration for the 

design industry. 

3.2 Development 

Unlike the past two, the 2020 edition, was held entirely online: not an easy decision At the 

beginning we thought there would be at least a few sessions to face each other in the same 

space. In the end, we had to let that idea pass, or better, adapt it to the conditions that we 

considered most pertinent. One relevant concern we had was to bring the students to close 

since the beginning, so they felt a sense of belonging for they would be willing to bond as a 

community. To make that possible, we invite all the registered participants to an online 

breakfast, so we had time to know each other through the story behind the dishes. Some 

explained that they had their favourite mug that remembered of their grannie’s coffee or 

those were the best tamales in the neighbourhood. By the end of it, we gain a bit of 

familiarity through those stories, to begin with, the collective work. 

Instead of sharing a table, we shared ZOOM™ as a digital classroom and MIRO ™ as a digital 

board during this edition. These digital platforms were our tools to interact throughout the 

semester. While the conversation took place in audio and video with the first, the latter 

allowed us to create virtual idea boards to capture and share perspectives through texts, 

photos and videos. 
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Figure 7.   Miro Board. Emergent strategies analysis from Mexican civil society. 

 

Figure 8.   Zoom Party. Integration and bonding in 2020 TiUD edition. 

The proposed methodology for this edition came from transition design approach (Irwin, 

Tonkinwise, & Kossoff, 2015; Kivimaa, Boon, Hyysalo, & Klerkx, 2019), with a vision that 

seeks the integration and diversity of multilevel perspectives (Geels, 2010, 2019; Moradi & 

Vagnoni, 2018).  For this edition, we reinforce the theoretical framework by taking up 
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concepts such as the common (Carlisle & Gruby, 2019), sustainability (Garduño García, 2017) 

and activism (Narberhaus & Sheppard, 2015). We integrate causes-consequences of events 

analysis as a foundation from which they will make sense of their context and propose new 

narratives. 

The project began in early September and lasted until mid-December, with interuniversity 

sessions on Wednesday afternoons brought together 65 students and ten participating 

professors from five design schools. In this edition, we added one extra day a week for 

professors from each university to meet with their respective students. 

Two basic operations fixed the interaction throughout the process: exploring the systemic 

complexity from reality and fostering a dialogic interaction between participants. To simplify 

the collected information, drawings and visualization through diagrams allowed a glimpse of 

the complexity experienced. In such a way, when representing the knowledge acquired, they 

would make their position explicit concerning the event and, therefore, could communicate 

their discoveries, giving way to the next stage. The methodological process followed stages 

and steps in presenting the topics, developing a guided practice and applying the learning 

outcomes to students’ project. 

The following sessions schedule allowed us to set the pace and match rhythms between 

teachers and students. Topics were arranged through the course as follows: a) Problem 

mapping; b) Historical evolution mapping; c) Future views; d) Improvement stages; e) 

Designing ecologies; f) Call to action; and h) Presentation and final reflection. 

 

Figure 9. Sessions at 2020 Edition 

3.3 Third edition results 

The best ideas emerge from moments of crisis. In this emergency - and in others - the 

inhabitants of Mexico City demonstrated an enormous capacity for solidarity and great 

creativity towards offering solutions to the challenges that arose. Based on past experiences, 

this edition surged from the importance of activating our communities as a strategy to 

extend collective action. 

In a virtual forum on December 5th, ten final projects were presented, divided into three 

conceptual blocks: education, equity and health. The students chose blocks according to 
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their concerns and the identified priorities. That distribution allowed us to interpret that the 

outcome brought to the participants to reflect on their situations. 

Each outcome has the conditions to be implemented in the present conditions through 

social media or digital platform development. Students followed their initiative and focus on 

the result and impact these projects would have on people. It is still a question for us if the 

participants' commitment will remain after this edition ends. 

The project "México en Miradas" (Mexico in gazes) presents the eyes' expressions as an 

authentic sight of emotions, as a side effect of the use of face masks. It invites people to 

share a selfie while wearing a facemask, describing feelings and emotions that they have 

experienced throughout this pandemic. 

The project uses social media so visitors can find testimonies from other people to promote 

empathy. By sharing, they create content that fosters a sense of community and support 

among individuals to pursue the common good. 

 

Figure 10. Mexico in Gazes. 2020’s edition on-line project. 

3. Conclusions 

The Inter-University Design Workshop promotes a diversity of visions about the 

commonality: the guild of designers, the academic community and CDMX citizens. We have 

whiteness its manifestation in the shape of interests, purpose, values and, at the same time, 

dreams, wishes, emotions and commitment. From those manifestations, we hold a shared 

identity and the will to find solutions for our city and us citizens. As a group, we keep 

searching convergence, shared spaces and common ground, which sometimes are blurred, 

but when we reveal them, we get to define what kind of designers are we. 

Each iteration brings learnings at different scales: from the progressive definition of the 

curricula to the diversification of roles. In the third edition, projects' complementarity is 

evident when observing the students' interconnection process beyond their teams through 

the coincidence of roles and concerns. During this process, professors guided the students, 

allowing them to choose their path. Results' quality was surprisingly clear, reached by 

commitment and compromise inside the teams. An important finding in this digital context 

was that students could perfectly navigate an ocean of ideas without losing their purpose. 
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For complexity visualization during the research stage, diagrams and digital boards were 

fundamental to synthesize, allowing the interconnection between multiple elements and 

ideas.  

However, we did encounter several limitations, mostly related to the extension of the 
students work beyond the class, e.g., most projects were not linked to third parties nor 
external communities. These considerations open up new research areas for those 
interested: we suspect that the disappearance of our physicality withing online activities 
allowed for more intimate interactions to take place. In this New Normal, we founded what 
we were looking for since the first edition: a way to keep track in real time of the group's 
activities. By centralizing and recording the online interactions we can transcend time and 
space, making the context available for people all around the globe and at any time. 
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Abstract | The pandemic has played the fundamental role of catalyst, highlighting multiple 
challenges for the creative community needing to reconsider the human-being habits and 
environmental conditions, in order to rebalance the nature/artifice relationship in all its 
declinations.  
Starting from consolidated and shared knowledge, the fields of design for kids, building 
physics and urban planning need to synergistically interact to respond to the renewed 
children’s needs as a result of the pandemic, in terms of psychophysical well-being 
concerning their life in the built environment, with special attention to the urban context 
and its vulnerability. The research aims to outline an innovative approach identifying a series 
of actions to drive a new perspective on the urban spaces to better fit the kids-centric focus. 
The paper proposes a proactive strategy to combine interdisciplinary and multidimensional 
skills that bring together improved urban resilience and the mitigation capability of the 
urban environment for kids-centred design solutions. This strategy is applied to design 
innovative Pocket Parks for Kids. 

KEYWORDS | POCKET PARK FOR KIDS, KIDS CENTERED URBAN DESIGN, CHILDREN'S WELL-

BEING IN THE CITY, URBAN MITIGATION CAPACITY, URBAN RESILIENCE 
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1. Introduction and research background  

The design aims to provide answers to extraordinary emergencies by turning limitations into 

new opportunities. The Covid-19 pandemic has forced human beings to rethink their habitat 

and redefine new forms of living and inhabiting in a multi-scalar perspective. All areas of the 

European Green Deal after COVID-19 pandemic emergency and within itself require 

considerable changes in societal practices and the behaviour of individuals, communities, 

and public and private organizations, from climate action to zero pollution, to anthropogenic 

pollution mitigation, toward hopefully a more healthy and resilient indoor and outdoor 

space for all the population groups and social contexts. These changes concern mobility 

behaviour, minimizing traffic-related emissions and energy/resource consumption, 

protecting or restoring biodiversity through holistic and nature-based solutions, etc. 

including changes achieved through collective and participatory processes or a sense of 

environmental citizenship and climate justice.  

Special attention should be paid to the needs on kids’ necessity for a high quality of living in 

the indoors and outdoors, especially in those urban contexts already compromised by huge 

concentration and densification, low air quality responsible for high sensitivity to respiratory 

diseases (Dixon, 2002) such as the COVID-19 pathology (Pastor Jr et al., 2002, Batterham et 

al., 1996), by urban over-heating and over-noising (Doyle et al., 2021, Huang et al., 2021, 

Kousis & Pisello, 2020). This is even more urgent while considering the United Nations report 

in World Urbanization Prospects 2018 (United Nations, 2018) which estimates that nearly 

70% of the population will live in cities by 2050, and most of them will be under the age of 

18. 

Various researches in the field of medical sciences had already shown how contact with 

elements of the natural environment (trees, greenery, water, etc..) improves the health 

(physical and mental) of city dwellers (Hillsdon et al, 2006; Maas et al. 2008; Li, 2010; 

Schipperijn et al., 2013) and how staying in a green space produces an improvement in 

people's individual and social lives (Giles-Corti & Donovan, 2002; Browson et al., 2009; Baur 

and Tynon, 2010; Raanaas et al., 2011; Kardan et al., 2015; Lee et al., 2015). Epidemiological 

studies have highlighted the relationship between the presence of greenery in the proximity 

of the home and the overall health of the resident population, explaining how this 

phenomenon is due to the general strengthening of the immune system (Kuo, 2015). Other 

studies (Coley et al., 1997; CJC Consulting, 2005; Hartig al., 2014) have stated how high-

quality green spaces encourage inhabitants to engage in outdoor physical activity and 

healthy behaviours in their everyday life. 

Urban green spaces benefit all segments of the population, but especially children, by 

providing opportunities for intergenerational meeting and socialization. By encouraging 

physical activity in the open air, they also aim to implement policies to combat various types 

of disease (cardiovascular disease, cancer, chronic respiratory disease, diabetes, etc.), which 

are favoured by unhealthy eating habits and lifestyles, increasingly based on sedentariness 

and distant relationships. In this sense, an increase in physical activity corresponds to a 12% 
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reduction in the rate of obesity in children. In this sense, an increase in physical activity 

corresponds to a 12% reduction in the rate of obesity in children. Data (World Health 

Organization 2019) report that 23.5% of children engage in physical activity no more than 1 

day a week, 33.8% of children engage in structured physical activity no more than 1 day a 

week. This is accompanied by an increase in sedentariness linked to the wrong use of 

technology by children.  

On the other side of the issue, the urban environment has been affected by a variety of 

anthropogenic actions, producing detrimental comfort conditions, mainly due to air 

pollution, urban noise and urban heat concentration, dense urban areas with inadequate 

water bodies and green spaces (Jiang et al, 2021, Ngarambe et al., 2021, Wang et al., 2021, 

Pigliautile et al., 2020). These phenomena, that affect more vulnerable and exposed to stress 

and risks heat population, are typically framed under the umbrella of Urban Heat Island. 

Urban heat is generally counteracted through a variety of already acknowledged strategies, 

such as cool materials, greenery and water bodies, combined with sapient urban planning 

(Pisello et al., 2018). 

A recent review of sustainability-driven innovations (Adams et al, 2016) showed how 

innovations for environmental and social benefits have evolved from a narrow technical, 

product and process focus to the holistic large-scale, system-level needed changes. For this 

reason, no single area of design is, by itself, sufficient to drive sustainable social 

development, but it is strategic design thinking that drives innovation. In this framework, a 

trans-disciplinary and cross-disciplinary effort needs to be implemented with the purpose to 

better focus the key issues and to propose pro-active, feasible and effective tools and 

solutions in urban resiliency design and urban wellbeing solutions kids centered. The paper 

aims to highlight how a solution can also begin with the design of urban parks for children, 

including appropriate equipment, the design of natural elements and integrating technology 

solutions for environmental sustainability and multidimensional comfort. 

2. Motivation of the study 

Urban parks and urban greenery in general, represent simple and effective solutions to face 

urban overheating and detrimental environmental conditions. In this framework, the COVID-

19 pandemic has made the population all around the world more aware about risks we are 

subject to if environmental conditions are poorly resilient to any kind of positive and 

negative triggers, from climate change to other hazards, up to the pandemic conditions.  

Indoor and outdoor space precise design strategies have become a crucial issue, especially in 

the framework of social and urban resilience. Disadvantaged and vulnerable social groups 

and communities most affected by this transition need special attention, that is the reason 

why this research is mostly focused on children requirements for keeping the high-quality of 

life and social and health (necessarily linked one to each other) wellbeing.  
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Several studies state that children who grow up in areas where there is a good presence of 

parks have a 55% lower risk of developing mental disorders as adults, and that green spaces 

create greater social cohesion, increases the level of physical activity and improves their 

cognitive development (Engemann, 2020; Vignati & Terenzi, 2019), also supported by the 

fact that the proximity to the parks can foster a better spatial working memory (Flouri, 2019) 

and greater problem-solving skills. Indeed, the playful activities within it promote the 

creativity of children, allowing them to play freely without any restrictions.  

Besides, playgrounds allow better physical and motor development in children. Although 

physical movement is a natural aspect of human beings and their development, from certain 

age children are placed in a social system, starting from the school that does not encourage 

movement. Many studies show that good physical activity in children improves learning, 

increases concentration and attention, and reduces stress, anxiety, and depression. After all, 

the ability to practice healthy behaviours (walking, running, playing sports, bicycling, etc.) is 

directly related to the perception for safe spaces and self-confident behaviours.  

Well-maintained green spaces can help educate children to respect the environment and 

public goods in general, but as the 2020 report of the National Environmental Protection 

System (Snpa) points out, in Italy, the percentage of public green spaces on the municipal 

surface is still poor and in two-thirds of municipalities there is a value below the average of 

3%. Therefore, this is the moment to propose proactive and concrete tools and procedures 

to drive feasible alternatives.  

3. Material and Methodology 

In examining the methodology of designing spaces for children, is important to underline 

how the greatest ambiguity comes from a different way of seeing the world by children and 

adults (Day & Midbjer, 2007) but usually, the world is designed only by adults, including the 

products, services, and spaces that are used by children (Terenzi, 2018). For this reason, 

there is a need for a design that on the one hand declines the methodologies of UCD in a 

new kids-centered approach (Terenzi & Vignati, 2020) and on the other, operating in the 

field of urban design, highlights strategies, on different scales, that reinterpret the 

relationship between inhabitants and the urban context, including both social and natural 

ecosystems, with a sustainability-centered approach to public space (Fig. 1, Fig. 2, Fig. 3), 

ensuring appropriate levels of reception, protection and safeguard for all, that is, creating 

accessible places (Laurìa, 2017).  

Within the holistic framework highlighted, this paper wants to propose a proactive strategy 

aimed at combining multidimensional skills toward better urban resilience and children-

oriented urban design and comfort. This strategy is therefore triggered through innovative 

interpretation of Kids’ Pocket Parks. 
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Figure 1. Analysis of traditional playground equipment according to effects on gross, fine 
motor skills, coordination and balance. 

3.1 Pocket Park as innovative green urban area 

The playground was one of the most promoted urban spaces in the mid-twentieth century. 

The playground is, without doubt, a significant space for the conformation of society and its 

transformative potential is unique. Historically, there have been two major proponents in 

the past century of this form of urban green space. The first was Robert Moses, 

Commissioner of the New York City Parks Department from 1934. He inaugurated the 

creation of nearly 700 new infant playgrounds in the course of 26 years. He defines parks are 

“the outward visible symbol of democracy” (Stutzin, 2015). The concept of vest-pocket parks 

was born in Europe after the Second World War as a way of recovering bombed-out urban 

areas located in spaces unattractive to other primary functions such as housing or 

commerce. Aldo van Eyck, the then debutant architect of Amsterdam’s Public Infrastructure 

Department, would design in residual spaces and parks throughout the city in the following 

31 years and that would become a central part of his career, giving the urban interiors, as 

they were used to say, a symbolic value in the Modern city they had in mind during the 

regeneration process.  
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Pocket parks are a particular declination of playgrounds. These are small public green spaces 

generally created by regenerating small residual or marginal areas within or adjacent to the 

most densely populated parts of the city (Bruce, 2017) and represent a viable strategy for 

the redesign of densified parts of the city. 

In the 1950s the German landscape architect Karl Linn brought the concept of vest-pocket 

parks to the USA, where he coined the concept of "neighborhood commons on vacant lots" 

(Linn, 2007) intending to create neighbourhood connections in marginal lands to create new 

opportunities for city dwellers to meet and exchange ideas. Later Robert Zion popularized 

this new and different declination of the vest-pocket park through the Architectural League 

of New York's exhibition in 1963. 

These “minor” forms of public spaces were designed as sharing and shared spaces aimed at 

fostering societal interaction, participation and democracy education. Pocket parks belong 

to different categories and their characteristics change in relation to their location, the 

privileged recipients (children, adolescents, adults, the elderly, etc.) and the facilities they 

house and their specific vocation. They can offer numerous benefits at the urban level, in 

both social and environmental terms, improving urban ecology. They can therefore 

represent today a new answer to the need for widespread green areas and under the house 

that large public parks often fail to meet (Laurìa, et al. 2020). 

Having acknowledged pocket parks as proximity solutions, open to the public and 

democratic spaces for social interaction in smart urban contexts, this paper wants to bridge 

the gap between 

1. urban space design for kids, after the pandemic, 

2. urban environmental mitigation techniques, 

promoting an innovative approach to identifying a series of actions to support the design of 

urban spaces for children. Starting from consolidated and shared knowledge, the fields of 

design for kids, building physics and urban planning get into system to respond to the 

renewed needs of children that have emerged as a result of the pandemic, in terms of 

psychophysical well-being concerning their life in the urban context.  

3.2 Urban space design for kids, after the pandemic 

Among the rights universally recognized to children, the right to play and free time is 

certainly of key importance. It represents one of the aspects that favour the psycho-physical 

well-being of the child, as a person with specific needs and requirements, autonomous from 

those of adults. The Convention on the Rights of the Child sanctions these prerogatives, in 

art. 31, par. 2 "States Parties recognize the right of the child to rest and leisure, to engage in 

play and recreational activities appropriate to the age of the child and to participate freely in 

cultural life and the arts". Unfortunately, these provisions meet daily obstacles that 

undermine the possibility of implementation, such as the social and economic condition of 

the family, or the educational disparity between families. But the presence of urban play 
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spaces for children, adequately equipped and usable by all, where it is possible to play a 

short distance from home, also becomes an element of great inclusion.  

 

Figure 2. Canvas model for direct observation of children's activities during time spent at 
playgrounds.  

The importance of the presence at the neighbourhood level of equipped urban spaces for 

children assumes a new value today, also in light of the restrictions implemented because of 

covid-19, but it was already present in art. 5 of the Charter of the Rights of the Child to Play 

and Work (1967): "In the community, free playgrounds should be provided, with convenient 

equipment and at a reasonable distance from homes, protected from the dangers of traffic 

and busy life, where children can carry out free play, cultural, recreational and sports 

activities, with the assistance of specially trained personnel and with the possible 

participation of parents and adults". 

In this regard, during the period of restriction determined by covid-19, a normative act that 

offers considerable food for thought on this issue is attachment 8 to the D.P.C.M. 17 May 

2020 (Presidency of the Council of Ministers - Department for family policies) containing the 

"Guidelines for the safe management of organized opportunities for sociability and play for 

children and adolescents in phase 2 of the covid-19 emergency". 
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First of all, the definition of the "right to sociability" in the binomial "sociability and play" is 

striking, underlining not only the need to guarantee socialization as an existential process, 

but also sociability that qualifies the person, as already outlined in the in art. 2, Italian 

Constitution and within the Convention on the Rights of the Child. The document reaffirms 

in various terms the right to time and space suitable for children and young people, as 

already stated in art. 2 of the Charter of the Rights of the Child to Play and Work (Rome 

1967): "To carry out his activities of play and work, the child needs convenient human 

relations; as well as space, time, materials and instruments suitable for his age and adapted 

to his physical and psychic conditions".  

From this document, it is clear that the Italian government has become aware of the need 

both to promote actions that guarantee a state of well-being for children and the role that 

public spaces and social relations play in this sense. In fact, this is in line with the "Create 

supportive environments" contained in the Ottawa Charter for Health Promotion of 1986 

"Our societies are complex and interrelated. Health cannot be separated from other goals. 

The inextricable links between people and their environment constitute the basis for a socio-

ecological approach to health". 

3.3 Urban environmental mitigation techniques 

Urban heat island and urban noise island are part of the same physical problem which 

consists of the local concentration of anthropogenic actions into a small territory, such as 

the urban environment (Kousis & Pisello, 2020). Most of the human actions and related 

emissions are indeed focused in such volume, therefore characterized by local overheating, 

bad air quality, noise and lighting pollution. These conditions are typically counteracted 

through a variety of factors. Urban overheating compared to the surrounding, also named as 

Urban heat island, is mainly imputable to low solar reflectance and impervious surfaces of 

the urban built environment, e.g. streets and squares but also building envelope. Therefore, 

the key passive cooling techniques are aimed at re-increasing solar reflectance of building 

envelopes and urban paving with “cool” material solutions, characterized by high solar 

reflectance and thermal emittance. On the other side, also evapotranspiration is used, with 

increasing greenery on building roofs, and in urban parks, for both shading purpose and also 

for remaking the groundless impervious in case of water runoff necessity. Water bodies 

represent also a further solution, typically implemented in the urban park also for 

microclimate mitigation (Pisello et al., 2018). 

On the side of urban noise island, acoustic barriers concern the limitation of noise 

propagation from the source to the receiver, therefore they are much limited to a specific 

geometrical problem, in the case of localized acoustic pressure generation, e.g. due to piping 

systems, energy plants, etc. While urban paving systems are not much investigated to this 

aim, except for the urban roads, which are frequently designed with the purpose to limit 

vehicle-generated noise through rolling tires. Specific vegetation and trees are also 

conceived as acoustic barriers, with the purpose to visually and acoustically separate one 
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area from another, and therefore contributing to this urban pleasant layout which is still 

much needed. 

The third uncomfortable condition is air pollution, counteracted using enhancing building 

energy efficiency, therefore reducing their CO2-equivalent emissions, and by using specific 

filtering systems around the emission sources. Recently also photocatalytic surfaces are 

under implementations, being able to exploit the photocatalytic triggered by Titanium 

dioxide to absorb NOx and other contaminants. 

Despite the deep knowledge of all these elements, to date, there are no significant cases of 

urban green space design that take this knowledge into account in favour of child-friendly 

solutions, even if kids living the outdoors are maybe the very first population group to need 

such solutions in order not to create further morbidities, which may trigger to pandemic 

exacerbation, as shown during the COVID-19 crisis. 

That is the reason why the new Kids’ Pocket Park we propose through a pro-active roadmap 

is the place where combining such advanced cross-disciplinary effort. 

 

Figure 3. Co-design session with 3-9 years old children. The drawings represent the 

equipment of their ideal playground. 
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4. Design roadmap toward innovative Pocket Parks for Kids  

Within the highlighted holistic framework, the research points to define a viable 

methodology to combine multidimensional competencies for improved urban resilience and 

child-oriented urban design. The innovative contribution concerns the transdisciplinary and 

trans-sectoral approach, linking different fields of research, local authorities and fundraising 

companies towards the shared goal of designing and exploiting Pocket Parks for Kids in 

urban contexts (Fig. 4). 

The study identified the following step by step roadmap. 

Preparatory multidisciplinary analysis  

o urban planning investigation and identification of key areas for implementation 

o identification of the relatively minor spaces where hosting the Pocket Parks for Kids 
analysis of the microclimate in terms of air pollution, over-heating and over-noising 
context to face 

o societal acceptance surveys investigating people needs and their awareness and 
potentials about the proposed PPKs design in specific neighbours 

o preliminary dialogue with local authorities (public administrations, private associations, 
citizens’ associations etc.) depending on the context and fundraising 

Integrated and inter-operative Design 

o co-design session with users (parents, caregivers, children) 

o design of the mitigation actions to be implemented 

o concept of the Pocket Parks for Kids microclimate modelling and monitoring of the areas 
before implementation 

o integrated and iterative design dialogue between urbanists, urban planners, kids 
designers, building physicists toward the final design 

o final design elaboration including: (i) large scale urban conception, (ii) small scale design 
for kids solutions, and (iii) microclimate assessment and mitigation solutions. 

Implementation 

o identification of executive materials and solutions to be tailored for the social, cultural, 
climate context 

o implementation of the Pocket Parks for Kids monitoring of local Pocket Parks for Kids 
microclimate in terms of air quality, overheating and noise pollution conditions through 
wearable and human-centered solutions 

o re-submission of societal acceptance surveys on local population and Pocket Parks for 
Kids users 
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Final assessment report 

o Financial report and assessment 

o design quality evaluation and appreciation analysis 

o microclimate evaluation and environmental quality final report 

o social and regulatory framework proposition for fostering implementation a large scale 
in a variety of urban districts and contexts. 

 

 

Figure 4.   Key steps and figurative actions included in the proposed guidelines for Pocket 
Parks for Kids implementation and field final assessment.  

5. Conclusions  

This paper explores the possibilities for design to improve kids’ condition, which 

encompasses physical and mental well-being, environmental quality, and the overall quality 

of life regarding contemporary urban conditions. It documents the state of the science 
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linking design to the human condition and highlights methods for architects, planners and 

citizens to improve the living environment.  

This paper for the first time implements an holistic framework by driving operations toward 

the new kind of Pocket Park, i.e. the Pocket Park for Kids. While respecting all the urban 

design strategies of such urban layout, the PPK is specifically tailored over children needs to 

foster creativity, learning permeability, social interaction, cultural exchange and growth. At 

the same time, it is conceived to mitigate urban over-heating, over-noising and air pollution, 

with specific attention to those related morbidities which increased children population 

vulnerability during the COVID-19 pandemic and potentially in other challenging times, e.g. 

during hurricanes and earthquake-related hazards. This serves to remind us that even the 

smallest actions in the city can be charged with ideology, social and  environmental meaning. 

The proposal solution for kids-oriented urban design wants to propose Pocket Parks for Kids 

as an effective urban design strategy for societal and local renovation rethinking in urban 

areas with great potential as microclimate mitigation technique, benefitting environmental 

conditions in terms of thermal, acoustic, and air quality domains.  

The operative design and implementation platform, populated by the proposed roadmap, 

was started from direct and indirect observations and ethnographic research already carried 

out on some urban parks. Canvas models and specially designed tools have made it possible 

to outline the needs and habits of children and parents concerning the use of different types 

of urban areas and green spaces. Data collected will be enriched through best practices in 

order to better define the design procedures and tailor the strategies consistently to each 

urban design need, from a microclimate, societal, and economic perspective.  

As future development of this study, the design and implementation of exhaustive 

guidelines will be elaborated. Subsequently, field analysis will be conducted and the first 

implementations will be promoted through the realization of the interoperable feasibility 

study, multidisciplinary design and evaluation analysis applying it to the city of Perugia, in its 

variety of urban context by means of co-design activities to contribute children’s voices in 

local planning for city growth management. 
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Abstract | The tourism is the globalization's weakest link because travelling has become one 
of the most risky activity due to the COVID-19. Therefore we must prepare well in advance to 
make travel safer in the post-pandemic step. The paper addresses the definition of furnished 
space model for traveler-tourist, designed of within the user-centered design philosophy. This 
allows the individual to fully experience the journey, monitoring with respect for privacy his 
state of health, thanks to the lab-on-a-chip, the microfluidic device that is revolutionizing the 
field of clinical diagnostics. The LOC technology could have an extremely interesting field of 
application in tourism and contribute to improve many services provided to passengers, as in 
air travel as in Hyperloop. The LOC thanks to its intrinsic advantages in terms of portability, 
accessibility, and technology, will allow the realization of intelligent mobility systems that 
combine the future expected perspectives of personalized preventive medicine during 
"journey".  
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Sir, there is not much I can tell you. I don’t know how 

we got into this tunnel, I have no explanation for it. But 

I ask you to consider that we are moving on tracks. The 

tunnel therefore must lead somewhere. There is no 

evidence of there being anything wrong with the 

tunnel, except of course that it doesn’t end.  

Friedrich Dürrenmatt  

 

1. Introduction  

The tourism was one of the world's most thriving industry until the COVID-19, but it is in a 

state of collapse now and its future is uncertain. Travelling has become one of the riskiest 

activities in the pandemic era and it is also much more expensive than the cheaper and more 

comfortamble smart working way. Therefore, we should prepare well in advance to make 

travelling safer during this period and, well in advance, also in the post-pandemic step, if we 

do not want to lock ourselves in our homes for ever and become a sedentary society.     

When we enter in the theme of travel, our most remote memories come to light. Even the 

stresses and emotions that come from the Cinema emerge - the "Seventh Art", the most 

generous -, that black and white Cinema that has filled our eyes with greetings from the 

train’s windows, with handkerchiefs that melancholically sway in the air on the docks of the 

stations, of the bodies that swing in the corridors of a carriage to find a handold to search a 

new center of gravity, or even crimes full of mysteries aboard the International Wagon 

Company’s train. The legendary Orient Express. Melting nostalgia and lacerating separations 

are the emotional feelings that often accompany the experience of films that talks about 

travel, even when you go out into space, as in the film by Andrej Tarkovskij in 1972. Before 

facing an important mission on Solaris’s Planet, the protagonist, Kris Kelvin, spends days in 

his father's dacha, immersed in memories in the company of the elderly parent; here the 

camera lingers on that landscape which he will soon have to leave. And it is precisely the 

time of these shots on earth to increase the sense of detachment. To the trip’s theme we 

also associate the pregnant images that descend from the visual arts. Unforgettable, for 

example, Compartment C, Car 293, one Edward Hopper’s work (1938), one of his hymns to 

solitude, where there is an empty place, perhaps left by someone, between the window of a 

train that overlooks a landscape immersed in twilight and a woman caught in the act of 

reading, without great participation, almost casually, a booklet. The suggestions also come 

from the theater and fiction. In a short story by Pirandello, The wheelbarrow, the journey is 

transformed for the protagonist on an occasion to rethink his lifethe act of looking out of the 

train’s window is his true journey, the inner one, which leads him to get to know himself. 

The multiple psychological variations, which are captured in the artistic and literary works of 

all times, express the richness and complexity of travel’s theme and experience, and of the 

very meaning of the word "travel" in its various senses. Think about one of the most famous  
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journeys, those of Ulysses, Christopher Columbus or Neil Armstrong and Buzz Aldrin, all, for 

various reasons, mythical, generated by a vision, and which include commitment and risks; 

travels that always underlie the experience of the encounter, even dramatic or violent, with 

the other by itself. And to the traveler of the past, who is no even longer the men of art and 

culture of the Grand Tour, liberalism has replaced the touristconsumer, by conceptual 

subtraction from the experience of travel by the marketing’s dimension of risk, of daring, 

gambling, physical effort1. Today the traveler of the past is the emigrant who has a very 

specific purpose, to run away from the living hell of his country with the desire to reach a 

wellness state for him and his family. Considering travel as an internal experience, as self-

knowledge, which has value beyond the aim to reach, and therefore beyond the purpose of 

the trip, obviously it sounds like a luxury reserved for those who can afford it, that is, to us. 

In the era of Liquid Modernity and the "software era", the space endures a decisive 

devaluation, to put it as Bauman (2006), to the point that the only dangers of a "navigator" 

are web viruses. It is worth mentioning here an illuminating passage from the chapter Time / 

space of Bauman's essay  

 “In the software’s universe of travel at the speed of light, space can be crossed 

literally "instantly": the difference between "far" and "near" is erased. Space no 

longer limits action and its consequences, and counts for little or nothing; it has lost 

its "strategic value", as military experts would say. [...] Once it is possible to cover the 

distances (and therefore the materially distant parts of space on which we act) with 

the speed of the electronic signals, any reference to time appears, as Jacques Derrida 

would say, "sous rature". The concept of "instantaneity" apparently refers to a very 

fast movement and a very short time, but really it denotes the absence of time as a 

factor of the event [...]. Time is no longer "the way to go to achieve certain things" 

and therefore no longer gives value to space. The almost instantaneousness of the 

software era inaugurates the devaluation of space. [...] since all section of the space 

can be reached in the same time frame (or rather "instantly"), no part of space is 

privileged, none has a "special value." (Bauman, 2006, pp.132-133).   

The traveler, however "[...] is not someone who loves traveling by remaining attached to 

his land, the traveler is a man who resolves himself in continuous movement, in the 

uninterrupted effort to free himself from all internal and external bonds, finding his own 

stability in continuous transformation "(Galimberti, 1992). What before the pandemic 

could have turned out to be a free choice, or a tendency, to remain nailed to one's home 

smart digital workplaced, preferring cyberspace navigation to the multisensory 

experience of physical travel, for almost all individuals today travel 

 
1 With the exception for 'adventure holidays', often combined with survival courses, which are in any 

case among the products of the tourism industry, where the inconvenience or accident is the result of a 
calculated planning. In addition, the metaphorical 'journey' of the drug addict deserves to be consumed 
exclusively within his body.  
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undergoes to  a drastic and forced contraction. We are consoled by the benefits produced, 

thanks to this situation of planetary paralysis, by the reduction of atmospheric pollution, 

anyway the nostalgia for the journey is unbearable! Packing your bags, buying tickets, going 

to the airport, getting around in a foreign city, meeting strangers, working, chatting and 

dining with foreign colleagues, staying overnight in ever-changing hotels, are activities that 

belong to our personal memory. And when we see such situation in the movies, these 

actions that for us, before the pandemic, were ordinary, if not routine, today they seem to us 

carried out by inhabitants of other planets. 

2. Nanomedicine and lab-on-a-chip  

The traveler-tourist equation, beyond an understandable criticism that can also be moved 

against a second equation, much more problematic than the first one, tourist-consumer, 

now obliges to consider travel as an experience to be lived in compliance with security rules 

(with the attempts of the last few years, flight passengers had to be subjected to a gradual 

increase of checks in airport, with an increase of the time’s boarding procedures and even of 

the simple access to some airports) moreover a limitation of things to be able to carry in the 

luggage. Passenger health is also a factor now regulated by international standards.  

Therefore we want to highlight how the "health" issue of the tourist - and of the passenger 

in general - can increasingly become a relevant aspect to offer quality services in 

international transport, not only by making travel accessible and safer to those who belong 

to risk categories, but always raising quality standards of travel, in relation to wellness, for all 

passengers. In this sense, nanotechnologies, due to the wide possibilities of application, low 

cost included, can represent a significant support. Nanosciences and nanotechnologies 

concern researches in various multidisciplinary fields that benefit from the collaboration of 

physicists, chemists, biologists and engineers. The growing applications of nanotechnology in 

the medical field have led to the creation of what is called nanomedicine. There are 

numerous opportunities in medical-surgical treatments, such as nano-encapsulation for the 

release of improved and focuses medication and reconstructive (regenerative) 

nanotechnology. However, nanomedicine seems to be able to develop more widely in the 

diagnostic field whether for the earliness of early diagnosis or for permanent health’s 

monitoring. The growing use of nano-scale sensors integrated into micro-scale devices is 

leading to the production of low-cost healthcare devices that can be used outside the 

laboratory or hospital, by medical personnel or directly by patients in home care and 

telemedicine.  

 “Nanotechnology and its applications in biomedical sciences principally in molecular 

nanodiagnostics are known as nanomolecular diagnostics, which provides new 

options for clinical nanodiagnostic techniques. Molecular nanodiagnostics are a 

critical role in the development of personalized medicine, which features point-of 

care performance of diagnostic procedure. This can to check patients at point-ofcare 
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facilities or in remote or resource-poor locations, therefore reducing checking time 

from days to minutes. […].” (Gorjikhah, Davaran, Salehi, Bakhtiari, Hasanzadeh, 

Panahi, Emamverdy & Akbarzadeh, 2015).  

  

Figure 1.  Schematic view of a Lab-on-a- Chip device for blood testing (see Red Blood Cells are 

flowing and analyzed)” by a compact microscope  

The rapid evolution of scientific research is developing microfluidic small devices that 

integrate multiple functions on a single chip, the lab-on-a-chip (LOC), revolutionizing the field 

of clinical diagnostics. The chemical and biological analyzes, which today take place in 

specialized laboratories, can thus be carried out with striking advantages due to extremely 

reduced times and costs. Moreover, thanks to these miniature laboratories, usually only 

millimeters or centimeters in size, it will be possible to implement the so-called point-of-care 

analysis (POCT), or the possibility that the patient will avoid going to the laboratory. The 

prospects offered by this type of LOC technology, applied not only in the biomedical field, 

but also in the agro-food and environmental field, will enable rapid diagnosis and in any 

situation thanks to its portability and personalization. With the biosensors contained in the 

lab-on-chips it will be possible to recognize, for example, a specific molecule of clinical and 

diagnostic interest related to a pathological state or a functional alteration of the organism. 

“[…] By manipulating reagents on the microscale effects such as rapid heating and mixing can 

be exploited. It also allows waste and exposure to dangerous chemicals to be minimized”.  
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3. The project 

According to the Constitution of the World Health Organization - OMS, the United Nations 

specialized agency for health issues established in 1948, the aim of the Organization is “the 

achievement, by all populations, of the highest possible level of health ", defined as" a state 

of total physical, mental and social wellness"and not simply" absence of disease or infirmity. 

The international system in charge and the railway, shipping and air companies must 

therefore commit to raise their quality standards. Therefore, it does not appear as an 

exaggeration to think of introducing the possibility of monitoring their health among the 

services provided to customers, before boarding, during and after the journey, to also 

guarantee an effective protection of the other passengers’s health and of all those who will 

subsequently come into contact with them, in case of the spread of highly contagious 

diseases, as is happening with the coronavirus. What is illustrated here is the concept of a 

research project developed to participate in national and international calls, with the 

establishment of a transdisciplinary group of researchers and aimed to an obtaining funding 

for the experimentation and subsequent prototyping phase. In particular, we think about the 

preparation of special environments equipped with a lab-on-a-chip system integrated in a 

smart on-board furniture. Hyperloop, considered as the fifth alternative transport system to 

the four existing for long journeys, car, train, plane and ship. The sustainability of the system 

is added to the innovation of the system. Each capsule can leave 28 passengers every 2 

minutes, for a total of 840 per hour. You could go from Milan to Bologna in 9 minutes, and in 

30 minutes from Rome to Milan . The first commercial section to be operational will be the 

one now under construction in Abu Dhabi, but it is working also in Brazil, the United States, 

France, China, India, Korea, Indonesia, Slovakia, the Czech Republic, Ukraine and Germany.  

 

Figure 2. The material used for the Oversee bracelets is the TPU, a thermoplastic 

polyurethane. 
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The application of lab-on-chips in the tourism’s industry, for travelling by plane, ship, train 

and future ones in Hyperloop capsules can be articulated into three different stages: 1) 

before boarding; 2) during the trip; 3) on arrival. The rapid monitoring of the passenger's 

state of health concerns not only the individual person, but also those he will meet in the 

cabin of an airplane or, for example, in the Hyperloop capsule. It is known to all that small-

sized environments in which you have to stay for a long time, sometimes even beyond 12 

hours, can be places that are strongly responsible for the spread of bacterial and / or viral 

diseases. The recent epidemic of the new coronavirus, which the real seriousness is not yet 

fully assessable, is showing that checks before departure and arrivals would seem to be the 

only weapon, at the moment, to control the spread of contagion. Rapid and targeted clinical 

analyzes can certainly be a more correct and advanced tool than the simply observation of 

passengers’s temperature, with a thermoscanner or with gun thermometers. The rise in 

body temperature is not necessarily a symptom of an ongoing infection; actually, the 

infection, as it now known, can be spread by people who have no symptoms and no fever. 

The rapid and low-cost clinical analyzes in steps 1) and 3), therefore, before and after the 

trip, they fulfill a social character, when they are made necessary for extremely serious 

events such as the spread of epidemics, or instead responsible self-diagnosis’s operations 

are the ones passengers voluntarily submit in all the other cases. 

 

Figure 3. Oversee Bracelet technological system.  
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Figure 4. Technical drawings of Oversee Bracelet.  

The project therefore consists in a realization of a chip lab-on contained in a bracelet - 

conceived as any fashion unisex accessory, but equipped with a second function aimed to a 

quick and effective test that identifies subjects positive for Coronavirus before boarding 

domestic flights. Without causing further slowdowns, the passenger who undergoes security 

checks before entering the gate or, even before passing through passport control, must 

activate the operation of the lab-on a chip. When passing through the metal detector or 

body scanner gate, with bluetooth technology through the radio waves of the ISM bands - 

Industrial, Scientific and Medical (electromagnetic radio frequency of 2.4 GHz), it signals the 

quick test result to a light and sound light. The negative subject passes smoothly, while the 

positive one is invited to enter a secure room. Any malfunctions of the device involve the 

repetition of the test.  

 

Figure 5. Packaging of 0versee bracelet.  
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Diagnosis operations are those that passengers voluntarily submit in all other cases. During 

the journey, in step 2), they have a more "private" value. The idea is therefore aimed at 

ensuring maximum safety, in particular for the elderly or those suffering from certain 

pathologies, who do not intend to give up the travel experience without being separated and 

isolated in outpatient environments. In fact, in the future, the spatio-temporal dimension of 

the "journey" could be an opportunity to contextualize the journey with the possibility of 

undergoing diagnostic checks. The development of rapid and personalized diagnostics could 

have an extremely interesting field of application in the tourism sector, in particular where 

the conditions of travel are not guaranteed first aid, such as in air transport or in future trips 

in Hyperloop. 

4. Conclusions  

Therefore, Lab on chip, thanks to its intrinsic advantages in terms of portability, accessibility 

and technology, consensus will be the creation of intelligent mobility systems that combine 

the expected future prospects of personalized preventive medicine during the "journey".       

It will also be possible to foresee, in the future, a subsequent phase of guided autotherapy, 

thanks to the Lab-on-a-chip, by sending the results of the analyzes to your doctor remotely 

and by administering specific drugs and in the indicated doses. The purpose of this work is to 

try to imagine a future world in which "the journey" will become an opportunity to carry out 

health checks. In fact, non-invasive or very invasive and portable devices could be imagined 

as integrated systems incorporated for example in passenger seats. By taking advantage of 

travel time, intelligent seat systems, equipped with electronic and lab-on-chip devices, will 

be able to provide a complete medical diagnosis.  

   

Figure 6. Hyperloop is a futuristic magnetic levitation transport system that allows you to 

travel at 1126km / h.                               
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As described above, these sensors will be able to monitor many physiological parameters and 
biomarkers during the journey. LOCs will require liquid samples from body fluids. In essence, 
we can consider that LOCs are made from different blocks or modules, regardless of the 
specific biomarkers and related deriseas. A) sampling systems for miniature system (i.e. 
microneedles); B) a microfluidic unit capable of manipulating the analyte; C) detection unit in 
which the measurement is performed; D) a signal processing system to provide data for a 
diagnosis; E) a storage and communication unit for communicating data to doctors in order 
to validate the diagnosis; F) the person's smartphone should also be connected to the system 
to allow communication with the sensors integrated in the smart seats. A seat design is 
required for hosting such devices and performing this analysis. The only modules that should 
be in contact with the body is the first module on the liquid sample. The rest of the modules 
can be incorporated and therefore not accessible to people.      Lab on a chip device can be 
used for detecting and/or measuring different biomarkers in body fluids. Many diagnostic 
tools are nowadays based on Lab on Chip technology and have been proofed for detection of 
various types of biomarkers. Actually, significant R&D activity is pursued worldwide in many 
research groups both in industry and academia. For sure the technology of Lab on a chip will 
be the elective diagnostic paradigm in the near future. In this context we, at best of our 
knowledge, are the first to investigate and discuss a scenario in which such diagnostic tools 
can where the rapid and /or continuous diagnosis of human health can be integrated and 
embedded in the ordinary life of the “journey”.We intentionally did not address the specific 
biomarkers or pathology that can be detected and evaluated by Lab on a chip as we are more 
interested in understand and explore in our research to build up a completely scenario that 
never has been addresses before based on user-centered design philosophy and fully 
integrated in a normal day-life and outside of the classical “clinic” and “hospital” situation.   
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Abstract | The Covid-19 Pandemic has caused two types of phenomena: on one hand, it has 
profoundly changed people's lives, calling into question even the most normal behaviours, 
such as being able to walk out of the house; on the other, it has accelerated the consolidation 
of new habits, not necessarily appropriate. This is the case of behaviours linked to the 
dimension of care, of self-diagnosis and the consequent self-care are approaches amplified by 
the ongoing pandemic, bringing to light the lack of an overall vision of the Italian care system 
and in particular of the medicine management. 
This paper explores this issue, firstly offering an overview of the problems and the changes 
taking place, and then offering some potential openings on project ideas. These openings 
would rethink the future processes of homecare and the entire drug supply chain, from 
production to distribution, up to post-sale tracking and consumption, to the disposal. 
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1. Pandemic distances: new behaviours in care 

Indeed, the ongoing Covid-19 pandemic is radically changing many of the behaviours that 

take place in our daily lives. Old practices that have always characterized our ordinary life, 

are giving way to new experiences that are likely to normalize early, even if offspring of 

discomfort and behavioural restrictions (Van Bavel et al., 2020). 

Distance, fear of relationships, isolation are the main drivers of new behaviours, affecting 

the relationship between doctor and patient, patient and hospital facilities, patient and 

disease, patient and care (European Union, 2020). 

In an attempt to reduce the risk of contagion, many health services have drastically reduced 

outpatient visits and hospital admissions, revealing the weakness of the health system that, 

in recent years, especially in Italy, has followed models of strong centralization at the 

expense of a territorial medicine (Armocida, 2020; Dell'Acqua, 2020). 

Like all disruptive events, the pandemic is proving to be a powerful catalyst for system 

innovations. An accelerator of innovations already in place, such as e-health and all forms of 

digitization of therapy that could, shortly, make available new modes of remote prevention, 

treatment, and care (Fagherazzi, 2020; Cobelli, 2020). The new ergonomics and proxemics of 

distance (Bolzan et al., 2020) generate new behaviours and processes and, at the healthcare 

level, affect the care system at different scales, from the places designated for this purpose 

to the individual drug packages. It is on this last aspect that this contribution dwells, probing 

the different aspects of pharmacological care put on the test bench by the current 

pandemic. 

2. “Living” and “Orphan” medicines 

The Covid-19 Pandemic shed light on the lack of a strategic vision of healthcare as a system. 

We can view the pandemic state as an amplifier of many issues related to the healthcare 

system as a whole and traditional care practices (Armocida, 2020). Epidemiologists and 

immunologists are predicting upcoming pandemics as a normal condition of our future. 

Viruses and bacteria will occupy a decisive place in spurring the opening of new diagnostic 

and therapeutic avenues. It is projected that by 2050, 50 million people will die from 

bacterial multi-resistance (Turin, 2018). The most traditional antibiotics and antivirals have 

drastically reduced their effectiveness in treatment (Li, 2014), partly due to their overuse in 

therapies (Alhomoud et al., 2017) and indiscriminate release into the environment, through 

crops and farms. 

New therapies are appearing on the pharmacological research front. In Europe, the first 

clinical trials are starting to evaluate new forms of treatment against infections. These are 

trials already in use in the countries of the former Soviet Union (Altamirano & Barr, 2019) 

based on substances of a biological nature. They are called “phage cures” because they are 
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based on selective viruses whose peculiarity is to feed on bacteria: those that traditional 

antibiotics are no longer able to attack due to the resistance acquired by these 

microorganisms. These phage substances are “alive” and precisely for this status, their use 

poses new questions to science (on the risks implicit in therapeutic uses), to jurisprudence 

(on the rules of use of biological material very different from drugs whose peculiarity is to 

have a stable active ingredient) (Verbeken et al., 2017; Huys et al., 2013). But also design, as 

a translator of matter into objects, into production systems, into sales systems, into 

packaging, storage, and transport processes may play an important role in "shaping" this 

new system of care, through solutions designed starting from the needs gathered from the 

observation of user behaviour (Stegemann et al., 2016). 

The transition from the experimental and laboratory level to the large-scale production of 

such peculiar products challenges the project in all the relations - widely explored - that link 

the term design to the industrial one, as well as challenging it in relations not yet fully 

addressed, such as those that connect the project to the transformations of the biological 

world and living matter (Weiner et al., 2000). It also activates systemic reflections on the role 

that the design approach could have in the field of pharmaceutical products in general. The 

pharmaceutical sector is a context which, despite huge investments in R&D that have 

historically led to innovation among the most advanced, has not paid systematic attention to 

the evolution of pharmaceutical shapes in order to improve the assumption and facilitate 

the processes of interaction with the patient. Furthermore, in the pharmaceutical sector, 

industrialization processes are based on rigorous criteria in terms of quality control, safety, 

efficacy, and economics. These plans are often in contradiction with each other and push, as 

in the case of some types of medicines for limited use, such as the "orphan drugs" - so 

named because they are intended for rare diseases, often "orphan" of the drug - to go to 

small production lots, almost artisanal in nature or, to quote Maldonado, super-industrial 

(Maldonado, 1976). Orphans, even more so, in the pandemic era when all industrial efforts 

have been diverted - sometimes with reconversion processes - towards the production of 

medicines and sanitizers of wider use. 

“Living" and "orphan" drugs are two examples of the compelling relationships between the 

form of medicine, the form of the industrial process, the logic, and economies of production. 

To these tight logics are added the standards that define formats and sales packages 

according to standards aimed at responding to product safety and quality criteria (Van 

Baelen et al., 2017). These standards (which impose, for example, the minimum number of 

doses per package) are binding in Italy as well as in many European countries and, if on the 

one hand, they are effective in guaranteeing the safety and integrity of the product, on the 

other hand, they do not allow to meet the needs of personalized therapies for patients 

(Minghetti et al., 2014). There is also a lack of a design approach aimed at simplifying the 

experience of using the medicine, starting from the way in which the information for use is 

presented to the form of the packaging; the design process is very often unbalanced in favor 

of the reasons of production. 
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There are some virtuous examples, both currently on the market, such as some blister packs 

of contraceptive pills, and in the development phase, as in the case of the FebriSol project 

(www.febrisol.com); in both examples, elements and affordances have been designed that 

encourage the processes of interaction and consumption of the drug. Actually, in both these 

cases, information is presented on the primary and secondary packaging, guiding the user to 

the consumption of the drug and - thanks to physical interaction, such as crushing the blister 

or scratching the label surface - communicating and reminding the daily intake of the pill. 

In the United States, drugs are sold according to the duration of therapy, and contained in 

prescription bottles; these containers are indistinguishable from each other and might cause 

poor adherence to therapy or errors in the use and consumption of drugs. If on the one 

hand, the process of care and therapy is personalized, on the other hand, the experience of 

care and management of the drug presents significant critical issues and risks, due to an 

object not properly designed for interaction with the user. An example of how design can 

address this challenge is Deborah Adler's project for CVS Pharmacy, to redesign the package 

and label (Adler, 2017). Concerning the package, different ones have been designed 

according to the type of drug to be contained; then colored rings have been realized, to be 

added to the packaging as customization and to make it visually more recognizable. 

Regarding the label, the hierarchy of the information has been reorganized, making more 

visible the name of the patient, the type of drug, and the useful indications for taking the 

medicine. 

Personalization of the drug and its wrappers, containers and blisters, and attention to the 

design of the interaction and user experience with the drug represent perhaps one of the 

most important challenges that pharma should be looking towards. Especially at a time 

when pandemic behaviours are proving to be powerful accelerators toward autonomous 

and increasingly domestic management of care. 

3. 3D Printed drugs: towards personalised care and distributed 
production 

The applications of additive manufacturing related to Health and Care are growing and, 

according to data from the International Data Corporation (IDC), in the Western European 

3D printing market, what is driving the growth are precisely the applications in the medical 

field, which in 2019 accounted for about 33% of the total spending of 7.2 billion in the 

additive sector (Naghshineh et al., 2020). In this regard, the path paved by experiments with 

3D printing of the "custom" drug (Chavda, 2015), can prove revolutionary by introducing 

new logics of product, production and distribution process, prescription and dispensing of 

the drug. 

In the health sector, there is an area of convergence between the official healthcare system, 

the making culture - as a new way of manufacturing - and patients as bearers of innovation 
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through the experimentation of devices for healthcare, according to a "Do It Yourself" logic 

(Maffei et al. 2019); these emerging socio-technical transformations seem to go together 

with those medical-pharmaceutical research trends that go towards ad personam 

treatments and that now constitute a consolidated research direction. However, these 

scenarios cannot be transferred tout court within the context of pharmaceuticals. 

Indeed, the pandemic has fostered behaviours that distort the concept of personalisation, 

which was already widespread, and which are now encouraged by the imposed doctor-

patient distance. This distance has led many patients to self-prescribe therapies, to borrow 

therapies from the network or from the experience of other patients (Bessell et al., 2003; 

Malik et al., 2020). On the other hand, what can be transferred by the new technological 

practices is the centrality of the patient, who is no longer just a "human factor" but a 

"human actor" in innovation processes (Maffei et al. 2019). As a patient personally involved 

in the dynamics of pathology and its treatment, he becomes a superuser, enabled by 

communities of designers and systems of digital experimentation (such as Fab Labs and 

makerspaces) to the role of the lead user (Von Hippel, 1989). A role that makes the patient 

an activator and an active participant in innovation processes. In fostering the emergence of 

the patient-innovator, these evolved forms of user participation simultaneously activate new 

forms of user-oriented health care (Oliveira et al. 2015; Sienkiewicz et al. 2017).  

Technology, in other words, has triggered changes in mentality and cultural attitudes that go 

well beyond merely its technical-productive potential. Not that they should be put in the 

background. Far from it. The lines of experimentation for the creation of 3D printed pills, 

balanced on the personal needs of each patient, follow the logic of the small-batch, useful as 

we have seen in the case of “living” or “orphan” drugs that struggle to find space in 

traditional production lines. They also go in the direction of the unitary drug that replaces, in 

a personalized way, the multi-drug therapy, thus obviating the frequent errors of incorrect 

dosages or improper dosages (Norman et al., 2017). 

Such examples are: the Galeno trial, initiated by BIOlogic, in which the digitization of capsule 

production allowed the subdivision of the capsule into modules, making it effective for the 

integration of active ingredients with scheduled release schedules; a 2014-dated study, in 

collaboration between the University of Milan and Massachusetts Institute of Technology, 

on the feasibility of Fused Deposition Modeling (FDM) 3D printing in the production of 

capsular devices for oral pulsatile release, based on a polymeric (hydroxypropylcellulose, 

HPC) swelling/erodibulum (Melocchi et al., 2015); the start-up Multiply Labs 

(multiplylabs.com) focused on creating multidrug therapies for cardiovascular disease, 

diabetes, HIV, and mental illness through capsules that contain each patient's daily 

prescription in a single capsule, with the goal of correctly dosing the patient's medication 

and improving adherence to treatment; the production of FabRx (fabrx.co.uk), a British 

company founded at University College London, which is focused on creating personalized 

treatment medicines - in terms of dosage, shape, size and dose combinations - specifically 

designed for on-site production at pharmacies or clinical trial units. 
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Although these cases are still a niche and are not destined to become the "new normal" with 

immediacy, we would like to underline here how, personalized production, modifies the 

industrial logics, also in terms of their territorial distribution, favoring new proximity to the 

hospital, to the doctor, to the pharmacist and ultimately to the patient and his needs. 

Through the development of strategies such as those mentioned, moreover, it will be more 

guaranteed the safe and controlled accessibility to the drug and easier to manage the 

tracking of the entire supply chain of the pharmaceutical product. 

In this field, a customization culture has not yet reached a sufficient maturity level, similar to 

the one that design has brought to other goods, interpreting it in a strategic way to make it 

become a competitive advantage factor. In the pharmaceutical sector, the systemic 

customization can offer different design chances, such as: the design of shapes conceived to 

meet the users' challenges (e.g., prehension, swallowing, recognizability, etc.); the 

customization of dosages; the research of potential ways of "joining" the active ingredient 

with the excipients, in order to enhance its bioavailability according to defined timing; 

finally, the hybridization of active ingredients in a single pharmaceutical shape. 

Design can and should also intervene in the communication sphere in order to prevent the 

spread of a misconception of the concept of personalisation, which misinterprets the 

potential of available technologies and which could be exacerbated by pandemic isolation. 

4. The Pandemic and the counterfeit medicines 

During the pandemic, the strong limitation or even abolition of traditional diagnostic 

practices due to the high risk of infection has encouraged forms of DIY diagnosis and 

treatment. The Web reveals itself as a channel not without dangers, both in the diffusion of 

knowledge coming often from individual experiences that assume the strength of a 

generalizable knowledge, and above all in the concrete dispatch of care. 

It has long been shown that the online sales channel is dangerous in the purchase of drugs 

dispensed by circumventing the necessary prescriptive path that makes the therapy unique 

and individual. Phenomenon amplified by the pandemic situation with a surge in the sale of 

drugs for the treatment of symptoms from Covid-19 and counterfeit vaccines (Ministero 

della Salute, 2021; Interpol, 2021; CNBC, 2021). These have been defined, not surprisingly, 

the new "liquid gold" (Fregatti, 2020). The phenomenon of counterfeiting and the increase in 

illegal trafficking of drugs (in particular antidepressants, disinfectants, antibiotics, antivirals, 

as well as medical devices such as gloves, masks, gowns, diagnostic tests, etc.) has had a high 

point from March-April 2020 (AIFA, 2020; Gruppo di lavoro ISS Farmaci COVID-19, 2020). 

In April 2020, the Istituto Superiore di Sanità published a Report on the risks of online drug 

purchasing, warning about DIY coronavirus treatments. (ISS, 2020; Cazzaniga & Di Giorgio, 

2020). Besides, on December the 3rd, 2020, the Italian Medicines Agency (AIFA) issued a 

Recommendation already christened as "Enhanced Traceability Drug" to increase the power 
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of the European traceability standard 2011/62/EU (European Union, 2011).  With this 

recommendation, AIFA envisages the use of a digital platform, on which pharmaceutical 

companies are required to upload the serial numbers of the individual packages of each 

pharmaceutical product, before their shipment. AIFA, in this way can follow the path of the 

drug both towards the hospital channel and towards pharmacies. 

5. From the pandemic, the design of new opportunities 

The reinforcement of serialization, aimed at combating the illicit purchase of drugs, already 

widely in use but widespread during the COVID pandemic, lends itself to be an opportunity 

to stimulate new project scenarios, precisely because it allows to follow the path of the drug 

up to the end user. Their introduction has produced cascading effects, some of which are 

necessary to optimize investments in the readjustment of production facilities, others 

related to a more careful observation of the drug throughout its life cycle, from production, 

distribution, prescription, dispensing, purchase, use and consumption, until disposal. Even 

after the pandemic, this observation leads to a systemic increase in design activities related 

to good practices in the use of pharmaceutical products aimed at sustainability, which could 

become the standard in medicines life cycle management. 

Serialization and antitampering have been, for example, an opportunity to redesign the 

secondary packaging of the drug, to ensure greater clarity and ease of access to information; 

understanding and simplicity in use; enlargement of the user base even to the weakest 

groups (Baule & Bucchetti, 2015). For example, the antitampering has for the first time 

forced the sale of the sealed drug. In this instance, the rule, born for safety purposes, has 

yielded the side effect of producing an increase in unused drug waste. The seal placed on the 

pack does not allow the package to be inspected to verify the shape and size of the 

prescribed drug. It is well known that, particularly in elderly patients, the difficulty in 

swallowing - especially tablets - is amplified by the size, thickness and roughness of the 

drug's surface. During the Metadesign Course within the Product Design Bachelor’s Degree 

at Politecnico di Milano, several exercises carried out on drug packaging, to improve its 

communicative potential, have brought out the need for pharmaceutical companies to 

represent in 1:1 scale the shape and size of the drug contained, to support patients with 

swallowing problems in the right choice of purchase. Confirming the need for this 

information integration, on December the 10th, 2020, Teva Pharmaceutical Industries 

(www.tevapharm.com) announced the new company policy that includes the obligation to 

report on each package the representation of the content in real size at the Smart Packaging 

Conference. Another virtuous example of how the anti-tampering regulations are guiding 

companies to more comprehensive interventions on packaging, to increase the level of 

security, is provided by the folding boxes, tamper evident, designed and produced by IGB 

Bressan whose R&D Centre has worked to respond to the regulations by integrating child 

resistant packs. 
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This is the context in which new design strategies can be included to extend the medicines' 

tracking to cover their entire life cycle, in order to move towards a fully smart medicine. 

6. The attributes of post-pandemic medicines: smart and 
traceable 

The serialization operations, aimed at making traceability possible, are useful tools to 

provide patients, health services and public administrations with greater forms of protection 

and guarantee on the originality of products (Piutti, 2020). They are made possible by the 

new opportunities that digitization makes available and are a first step in a series of broader 

interventions aimed at the “tecnologization” of the drug and the objects that surround it, to 

improve its use in the different phases of its life cycle. 

We tend to christen all consumer products, including pharmaceuticals, as “smart” whenever 

a single technological application intervenes to modify or expand the possibilities of 

interaction between user and product; in the case of pharmaceuticals, this is often to 

mitigate the many problems in the proper management of therapy. Sensors to capture data 

useful for patient monitoring; ultra-broadband connectivity to allow data to travel and 

devices and people to communicate; internet of things, biotechnology and nanotechnology 

for targeted treatments; use of smartphones, apps, wearable devices to monitor vital 

parameters; ingestible digital pills that cure only diseased cells; QR codes that expand the 

package insert with how to take the drug and make the information available in different 

languages; smart carts that can detect the correct distribution of drugs in the departments; 

smart bracelets that allow the health worker to automatically select the patient and his 

correct therapy, etc (Pozzi, 2019). 

But, once again, the breadth of the aspects of drug therapy touched by the pandemic, and 

their process relationships, have precisely demonstrated the need for a system approach to 

the issue of medication and treatment. 

At this stage, each pharma is moving in an autonomous mode. This modality produces a 

puzzle of non-organic interventions, lacking a framework within which the various 

innovations can unfold their potential. Just as an example, we note that serialization for 

traceability purposes allows for the monitoring of particular aspects of the product's life 

(e.g., where the drug is located along the sales channel), but leaves uncovered and at the 

same time suggests that the forms of drug monitoring could be extended to the disposal 

phase (Chaves & Decker, 2010). 

Moreover, it suggests that the many forms of quality control of products, used for example 

in food (Chen, 2020), could be introduced with positive implications on the fairness of use 

(adherence) of the medicine both in home therapy and in the hospital environment. We 

refer for example to "smart labels". We refer for example to the "smart labels": so far, there 

are two types of smart labels, mainly used in mass retailers and - marginally - in the 
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pharmaceutical industry, namely thermo-chromic labels and the ones with integrated RFID 

sensors. 

The first can undergo a change of color (temporary or permanent) as a result of a thermal 

shock or temperature change. The latter, thanks to the presence of RFID sensors and the 

information they contain, can be used to ensure the integrity and traceability of products, 

from the production cycle to the sale, providing useful information to the consumer during 

use and consumption (Pozzi, 2019). 

In pharmaceuticals, the massive diffusion of these types of labels could certainly benefit 

both the production, management and quality control processes and the user's experience 

of care. The design and integration of smart labels and products capable of reading and 

displaying the information contained therein, represents a challenge for new home care and 

telemedicine systems and processes. 

And it is also the task of design to translate and even make plausible solutions that risk 

remaining only chimeras in the world of medicine. Consider, for example, the possibility of 

remotely communicating that the drug has been taken, an issue that is anything but trivial 

without a complex feedback system. The actual assumption, to be detected remotely, 

requires sophisticated technologies, very useful even and especially in a hospital 

environment, especially in high-intensity infectious wards, such as departments Covid-19, 

where there is the impossibility of staying inside the room during the assumption of therapy 

by the patient. 

Some technologies under development, such as sensors and electronic circuits integrated 

into ingestible drugs, may be more appropriate for this purpose. Thanks to their small size, 

they can be ingested by the patient, to have accurate images in real time of some tracts of 

the digestive system, or to monitor the health status of people, or to control the correct 

adherence in drug treatment (e.g., PillCam, Proteus Digital Health, Abilify Mycite). 

And extended or enhanced traceability could complete the life cycle of the drug also in the 

hospital environment where all steps, from the prescription, to the supply at the hospital 

pharmacy, to the storage of drugs in the ward cupboard, to the preparation of the therapy 

trolley, up to the patient's bed, are steps of a complex process with a high possibility of error 

because highly dependent on the operator. The introduction of drug and patient 

identification codes, already widely used in several European countries, has proved very 

useful to reduce errors in administration (European Directorate for the Quality of Medicines 

and Healthcare, 2018). 

Finally, the management of the drug when it becomes waste, for different reasons such as 

its expiration, discontinuation or change of therapy, is not yet so structured and controlled, 

in the same way as the disposal of other types of waste (Žiauberytė, 2011). Indeed, to date, 

many drugs are thrown in the common waste, becoming a risk to public health and the 

environment (Li, 2014; Vatovec et al., 2017). Thus, the drug could be tracked not only in the 

production, transportation, purchase and intake phases, but also in the disposal phase, both 
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in terms of product design (e.g., baskets) and service design (e.g., the role of the pharmacy 

in collection procedures). While from a cultural point of view it would be necessary to 

further sensitize and educate citizens on the proper disposal of medicines, on the other 

hand, thanks to the possibilities offered by technology that is becoming increasingly 

widespread, the medicine could be tracked even at the moment it is thrown away. Based on 

existing experiences of smart baskets, which give information about their filling and optimize 

the collection processes, or that allow the collection of certain types of waste (for example, 

diapers and sanitary napkins, which if differentiated, can be recycled), during the 

Metadesign Course within the Product Design Bachelor’s Degree at Politecnico di Milano, 

the students have developed a basket for the collection of drugs. With this example, we 

propose a design reflection on the traceability of the drug in its entire life cycle, acting both 

on the awareness and education of the user and on the management of the drug as waste. 

7. Design culture within future care processes 

There is one positive effect we can attribute to the pandemic state: that of having 

highlighted how little normality there is in the processes of care. Perhaps this is because the 

disease itself does not belong to the sphere of 'normality': all the complex practices that 

inhabit it and the behaviours it triggers are out of the ordinary, changing or distorting a 

person's everyday life. The accessibility of medicine, which is currently the main treatment 

practice, is a human right. To be considered as such, it is necessary to design new ways and 

new shapes of quality, safety, trust, friendliness for the patient, to make him/her feel in 

control and at ease when dealing with the healthcare system as a whole, compared to when 

he/she tries to manage his/her health status autonomously. Characteristics capable of 

promoting a new normality of care that is truly post-pandemic. In this sense, we have seen 

that the prerequisites are already in place in technology and policies to be able to intervene 

on certain customs and habits relating to the management of one's health, which were 

consolidated but which the pandemic crisis has eradicated.  

The Design Culture can bring together the different knowledge and disciplines that affect the 

pharmaceutical sector and the processes of care. Indeed, as illustrated in the previous 

paragraphs, the design contribution can affect the different dimensions of care. It may 

involve the production, material and formal aspects of the medicine itself: thanks to the use 

of tools such as 3D printing, it is possible to create a truly personalized cure and design a 

custom treatment. It may concern the formal, graphic and material aspects of the packaging, 

and thus guide patients towards a better and more conscious interaction and experience of 

medicine use. It may address the management of home treatment and the relationships 

among the various actors of the process, investigating the communication potential through 

digital channels.  

As a consequence of the pandemic situation, the often digital and virtual interactions among 

the patient, the medical staff and the pharmacist have become much more difficult; thus, all 

2367   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL



Post-pandemic medicines: towards a new normality. 

 

the figures involved have had to adapt to communication tools and relationships not 

specifically designed for the management of care processes. The entire experience of care, 

from the purchase to the assumption of the medicine, has lost the degree of familiarity, 

control and security given by the direct and real interaction among the actors of the care 

process, amplifying the possibility of errors and related risks. 

The potential offered by technology for the pharmaceutical sector, and the critical aspects 

that have emerged in the home care processes represent an opportunity: the Design Culture 

can indeed be an interpretative and project filter through which we can respond to the 

challenges of home care processes and interaction with drugs, keeping the human 

component at the centre. 
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Abstract | This paper explores novel approaches to teaching, learning, making and exhibition 
of student work amidst lockdown restrictions in autumn/winter 2020 during the Coronavirus 
pandemic. At a small, specialist arts university, in the North of England, Level 5 undergraduate 
students on BA (Hons.) Visual Communication embarked on a blended approach to teaching 
and learning, following strict social distancing measures for sessions in studio/workshops and 
with many sessions online. The module asked students to improve technical skills and 
principles, form small peer groups and choose exhibition theme, create final outcomes in 
response to themes and to present their work to an audience. Typically, all teaching happens 
face-to-face, and exhibitions are held in local public venues. This year, however, we had to 
embrace digital technology and social media, adapting to the ‘New Normal’ to reach both 
learners and audiences. This paper is a case study and reflection on efficacy and what we can 
learn and embrace in the future. 

KEYWORDS: BLENDED-LEARNING, EXHIBITIONS, AUDIENCES, LOCKDOWN, DIGITAL MEDIA 
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1. Introduction  

Visual Literacy is a module running for Level 5 (second year) undergraduate students on  BA 

(Hons.) Visual Communication (Viscom) at a small, specialist arts university in Leeds, North of 

England. The Viscom course is very broad and multimedia in scope, encompassing a variety 

of skillsets: Graphic Design, Photography, Moving Image, 3D & Illustration. The course has a 

small cohort of students, with 45 students at Level 5. In the Visual Literacy module which 

takes place in autumn/winter Semester 1, our Level 5 students are asked to select a skillset 

in which to improve technical skills and principles, to form small peer groups, to decide on 

an exhibition theme, to create final outcomes in response to this and to present their work 

to an audience. Typically, all teaching and learning sessions happen in studio, and exhibitions 

happen in local public venues selected and secured by the students, such as a gallery or bar. 

Students are normally responsible for theming, booking, marketing, curating and installing 

their events with careful tuition and guidance throughout this process. They are also asked 

to respond to their group theme creatively in a way which demonstrates progression in their 

chosen skillset, and to produce final outcomes for their group exhibition or event. We have 

previously had student groups present work, for example, in an upstairs room in a popular 

bar in city centre, or in the city art gallery over a long weekend. The focus of these events is 

not just to showcase student work, but to also involve and engage the audience as much as 

possible. Often groups hold workshops or participatory activities associated with their 

outcomes, such as public colouring of illustrations reels, or interactive walk-through 

installations. The visceral experience or producing tangible work, installing it into a physical 

space, often prepping walls, using ladders, hammers, spirit level etc. and seeing an audience 

attend and view their efforts is both inspirational and rewarding for students. It shows them 

what they can achieve collaboratively and validates their practice. 

However, against the backdrop of a worldwide coronavirus pandemic in 2020 the module 

had to be reconfigured for this year with social distancing measures in mind. During the 

majority of the time, our city was under UK government Tier 3 restrictions which prohibits all 

social or cultural experiences at which an audience might gather (UK Gov. 2020). It also 

meant a significant amount of teaching and learning had to take place online, but with a 

preference to enable all face-to face teaching wherever possible. Initially we considered 

whether this module could run at all in any meaningful way. However, after carefully 

reviewing some of the responses to the pandemic from around the world, we decided we 

could still facilitate a valuable learning experience as well as high-quality outcomes and 

public events. In order to do so, we had to embrace digital technology and social media, 

using all the tools commonly available to the general public to their full capabilities. 

 

Not only did this change our means of engagement, but it also affected some of central 

critical concerns. Embedded into sessions this year were some of the following questions: 

1. Social distancing and proximity: working together in groups  
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2. Creating conversations online: How can we engage audience across different 

digital platforms? 

3. Measuring Impact: How can engagement translate into action/change in the 

real world?  

 

Whilst not all of the work made was about coronavirus directly, it all dealt with 

contemporary cultural and social issues, often made more pertinent by prohibited social 

interaction. 

Aims 

The module is founded on the underlying ethos of the Viscom course, to foster a 

multimedia practice underpinned by design methods, which allows students room for 

nuances and differences to determined their practice. Primarily, students need to 

improve skills and knowledge in a chosen skillset. It also emphasizes the need to 

communicate to audiences, be they predetermined and specific, or more general as in 

the public at large.  

The module also values real-world application of design and social skills. This year, 

against the background of the pandemic, these were not just driven by a need to 

communicate a particular theme or message in the best way possible and with the 

greatest aesthetic concern, but by a need to connect. This need to connect was much 

stronger than in previous years. Driven by periods of enforced isolation and more 

remote learning, students needed to connect with staff and with each other.  We had to 

establish a network of mutual support and encouragement using digital technology, and 

then turn this outwards to connect with audiences. Therefore, this year the module 

retained the same drivers to improve particular technical skills, but with an overriding 

emphasis on the potential of digital communication and online technologies to connect 

meaningfully with real people. 

Methodologies 

Instigated by the university’s decision to adopt a blended learning approach, we 

employed digital and analogue methods of delivery. Whilst a majority of the Viscom 

tutors have significant teaching, making, exhibition and participatory experience, we had 

little experience of doing this remotely prior to the first UK lockdown in March 2020. 

Therefore, the strategies for the module were: 

1. To create communities of practice; with other practitioners, within 

the student body in small event/exhibition groups, and within tutor-

led skillset groups. 
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2. To explore online and digital technologies; as tools for learning, as 

tools to create and communicate art practice, as tools to engage in 

conversation (with each other and audiences). 

 

Before the pandemic, the Viscom team had no experience of employing online platforms 

as learning tools nor as the means by which to present work. However, with early 

training and by connecting to other practitioners globally through online meeting 

platforms, we created a network of support. This was achieved through listening, 

observing, testing and interacting, and was influenced by Wenger’s ideas of communities 

of practice being groups of people who share a concern and participate in a practice 

together (Wenger-Traynor, 2015). We carefully curated our course Visiting Professional 

(VP) programme to include a variety or practitioners responding to the new scenarios 

created by the pandemic, particularly in the field of audience engagement. For example, 

we had Tandazani Dhlakama, a curator at MOCAA, Cape Town, South Africa, talk to us 

about curating and reaching a new demographic of audiences (Dhlakama 2020). Artist 

Lena Dobrowoska talked to us too, sharing her use of immersive digital technologies to 

communicate real world climate issues powerfully and globally (Dobrowoska 2020). 

 

Our Visiting Professionals (VPs) also helped re-enforce critical and contextual sessions 

delivered by the Viscom team. We covered topics such as ethics, sustainability, 

representation and diversity, interactive arts etc., and our VPs Talks demonstrated these 

ideas in practice. This was one better than just showing students examples on google. 

Instead, they benefitted from being able to ask VPS questions, albeit through the 

medium of a screen, and to interrogate ideas at a more applied level. The immediacy of 

dialogue allowed students to become part of a specific community with our VPs. Not 

only did students ask module relevant questions, but also wider questions relating to 

their own practice and contextual interests. This generally resulted in open invitations to 

students to continue conversations beyond our allotted VP sessions. 

 

In previous years, students were guided through a structured series of specialist 

workshops, skillsets and individual tutorials, upon which they were expected 

incrementally acquire technical skills and knowledge. However, access to new means of 

learning in the form of online resources (such as Adobe tutorials, Linked-in Learning or 

bespoke workshop videos recorded by the institution and uploaded to estudio pages, the 

university’s virtual learning spaces), meant students could piece together their learning 

at a non-linear and self-determined pace. For example, a student did not need to do a 

screen-printing workshop before trying etching in a structure pre-arranged by module 

and workshop leaders. Instead, they could watch the etching induction videos first and 

then physically access the workshop through an online booking system. This new 

approach meant learning was more open, taking a constructivist approach to skills and 

knowledge acquisition rather than adhering to Piaget’s developmental model (Piaget, 
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1936). That is, the student could engage with resources as and when they wish, rather 

than when a tutor believes they are ready in a linear model of development.  

Within the module, each students’ engagement was located around two peer groups: A 
skillset group with a specialist tutor (which came together as a result of students’ choice to 
work in a particular media), and an event group (which came together as a result of students 
choosing particular themes of interest). These groups overlapped a little, but not much. 
Through them, students formed their own communities of practice. They also aspired to 
transform their audiences into a communities of practice through the activities and call outs 
on social media and digital platforms. To maximise inclusion and engagement, this had to be 
done online and using consumer-ready platforms. Students’ creative outcomes also had to 
be digital for them to be seen. During the module, we looked at Claire Bishop’s argument 
about digital arts. In Digital Divide, she asks: 
 

“While many artists use digital technology, how many really confront the 
question of what it means to think, see, and filter approach the contemporary 
through the digital? How many thematize this, or reflect deeply on how we 
experience, and are altered by, the digitization of our existence?” (Bishop, 
2012, p. 436) 
 

We attempted to really consider the potential of digital technologies at the ideas stage 

of development, rather than to convert outcomes merely for display. Rather than to 

disavow the digital means of production, we attempted to embrace this head on, even 

within analogue processes, with the prior knowledge of the imperative of digital 

encounters with between the work and audiences. Bishop quotes Lev Manovich, who 

asks if communication itself can be a subject of an aesthetic (Manovich, 2001), and due 

to our necessity to do this via screen-based engagement, it was a main point of 

consideration throughout. 

Process 

Whilst the first UK lockdown in Semester 2020 forced teaching online, much content had 

already been delivered. Therefore, most teaching at that point was feedback to 

individuals or small groups, meaning staff and students had a limited experience of 

digital teaching tools at the beginning of this academic year. These had not been applied, 

to the new context in which tutors and students were engaging. We were both 

unfamiliar with each other, due to new cohorts, and had not yet established 

relationships. Additionally, some skillset areas could be better facilitated than others. For 

example, 3D workshops in metal, wood, ceramics etc., as well areas such as screen 

printing, letterpress etc. could happen pretty much as normal with some scaling down of 

group sizes because they had prepared resource spaces to enable social distancing and 

hygiene in advance. Yet some areas, particularly Moving Image and Photography, were 

still struggling to recover equipment (most of which had been loaned out by last year’s 
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outgoing Level 6 students prior to Easter holidays and lockdown). Therefore, not only 

were technical inductions difficult due to group sizes, social distancing and equipment 

handling issues, but the resource areas did not even have the equipment they normally 

have available. 

 

The Module leader and Level 5 team centrally co-ordinated all generic module teaching, 

critical and contextual sessions, and overarching schedule (including the VP schedule). 

However, we decided to devolve all content of skillset learning to the relevant specialist 

tutors to research and deliver according to potential provision within the restrictions. 

We used teaching hours to build in tutor-led workshops in small skillset groups, enabling 

lecturers to develop and deliver specific skills and underlying principles, which differed 

significantly between skillsets, but which all covered a consistent high standard. 

Table 1: Skillset tutorials and Tutor-Led Workshops 

Graphics The Brief & the Brand 

Logo & typeface design 

Layout & composition 

Resourcefulness 

Sustainability 

Resourcefulness; 

Sustainability (3Es) 

ADOBE CC 

History of Graphic   Design 

Rights 

Print/Digital 

Self Confidence 

Illustration Working With What You’ve Got: 

Experimentation using everyday 

objects, testing techniques, tools and 

materials 

 

Icon: 

Self portraits for use as promotion, 

profile and branding 

 

Headlines: 

Information and story through 

illustration 

Moving Image Themes: Openings, Journey, Horror, 

Using Archive 
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Sequence 

Self-Shooting 

Constructing a sequence 

Camera Angles 

Camera Movement 

Use of light and colour 

3D Make Do: 

Paperclip workshop, Potential, Taking 

things further, Materials, 3D Online, 

Visual Identity, Brand Building 

 

Material Culture: 

Object Anthropology, Your Work 

Culture, Ethics & Sustainability, Impact 

& Legacy, Community & Inclusivity 

 

Christmas Market: 

Selling Platforms, Customer/Audience, 

Trash into Cash, Zero Waste, 

Commerce 

Photography Exposure 

Compensation 

Composition 

Silhouettes 

Controlling Lighting 

Image post-production 

Flexibility and freedom were key. For example, in Moving Image, we explored 

technology and extended our community of practice beyond the university. We looked 

at a mobile phone app, Filmic Pro, which enables a smart phone to shoot high quality 

footage, stored on the cloud, without codec issues when imported for editing. We also 

explored gimbals for mobile phone cameras and accessed some of the free archives 

available, in particular through the UK based Archive for Education programme. The 

tutor set tasks which were achievable regardless of equipment or isolation, do-able on 

any camera, in one’s own room or out of doors. Yet these still explored key principles 

such as camera movement and shot angles, whilst focusing on creative ideas and 

creating high quality films. Being within a learning group with shared aims, students 

formed a community of practice, a peer support network which enabled Vygotsky’s 

‘Zone of Proximal Development’ (Vygotsky, 1978), thus furthering each other’s 

attainment and standards. Google Drive was also used to share work and upload it for 

tutor and peer review. Finally, these small skillset groups enabled us to hold some 

2378   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL



S. Hooper 

 

classes in the studio (given the university had stipulated no large group or individual 

teaching could happen in person). This ability to be present (if it was appropriate to the 

session) meant staff and students could bond better. “Genuineness, trust and 

understanding” are identified as key attributes in any learning relationship by Carl 

Rogers (Rogers, 1967 304-311 in Smith, 2004). Evidence of this bond became apparent in 

student take-up of optional online tutorials when they became available later on in the 

module.  

 

We engaged with the online learning resources to which the university had subscribed, 

such as Adobe and Linked-in Learning. Our workshop technicians and academics set 

recommended pathways for students, but the latter could also explore these resources 

for themselves. Our university workshops provided their own instructional videos too 

across a range of media, from After Effects to screen printing, and other online learning 

platforms such as Adobe Max conference and FilmBuddy gave students access to 

professional speakers, masterclasses and ‘how to’ guides. Overall, students were offered 

a much wider range of materials and methods of engagement. This supplemented 

focussed skillset learning with tutors and each other, and gave students the freedom to 

explore and engage as appropriate to their practice, learning style and speed. With the 

further feedback from tutors through online tutorials and in-person small group 

critiques, students were really able to develop an independent constructivist knowledge 

base. 

 

By the time our Visual Literacy module started in September of this academic year, the 

world had experienced lockdowns in many countries and yet the creative industries had 

responded innovatively in order to share work with audiences. It was important that we, 

staff and students, were aware of what was already out there that might be useful. 

Therefore, the Level 5 team spent a significant amount of time preparing, researching 

and attending different online openings, events, seminars etc, and gathering them into a 

Padlet resource. One of the significant advantages of digital exhibitions or performances, 

for example, is the ability to access culture from your own home for free. For example, 

Tracy Emin’s show, I Thrive on Solitude, at Whitecube Gallery, London, or The V & A’s 

Kimono: Kyoto to Catwalk, were real treats. Similarly, participating in Slung-Low (a 

Leeds-based online choir) and attending Stay-at-Home-Rave by North England’s original 

Indy Club, The Hacienda offered expanded cultural involvement, but all from within the 

home. Likewise film festivals, such as the independent festival, Scalarama, or Leeds 

International Film Festival, could be attended through a smart phone with good wifi, 

thus maximising opportunity to view films, but limited to the confines of an individual’s 

domestic private space . However, the ability to go global and explore international 

phenomena such as Global Hack, was unique and unprecedented. Within this, we were 

conscious that the Viscom team’s cultural choices might not resonate with students, and 

so we invited students to contribute to the Padlet and construct their own collective 

resource. 
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Students’ thinking around events, exhibitions and their responsibility as creatives 

exhibiting work in public was supported by the critical and contextual studies 

programme embedded into the module. 

 

Table 2: Visual Literacy Critical and Contextual Studies 

Ideas and Process Developing ideas 
Research skills 

Choosing which skills to develop and how (e.g. 
skillset tutorials, TLWs and LinkedIn Learning, 

Adobe Max) 
Initiating and actioning your own learning 

Making work - Chuck Close 
Constructivism 

Working Knowledge, Tom Davenport and 
Laurence Prusak 
Tacit knowledge 

Skills Knowledge - Sister Corita Kent 
Reflection – Tom Waits 

 

Communities of Practice Lave & Wenger 
What are these to you? (skillset group/event 

group etc.) 
How have you supported each other? 

 

What is Visual Communication? 
 

Viscom Lexicon – Develop your Viscom Lexicon 
Great Viscom during Lockdown 

Paul Rand, John Berger 
 

Online/Virtual Events and Exhibitions 
 

How have others thrived on the digital? 
Mary Beard: On Culture 

Marshal McLuhan: The Medium is the Message 
Claire Bishop: The Digital Divide 

Craftivist Collective – social and political 
engagement through craft 

Tracey Emin: Solitude at White Cube 

 

Representation and Diversity 
 

We are responsible for our representations, esp. 
of class, race, gender & sexuality 
Clio Barnard: The Selfish Giant 

Chimamanda Ngozi Adichie: We Should All Be 
Feminists, The Danger of a Single Story 

Ayishat Akanbi: The Problem with Wokeness 

 

Ethics and Sustainability  
 

Ethics: Socrates, Aristotle 
Case study: Black Lives Matter 

Equalities Act 2010 
First Things First Manifesto - Garland 
Design for the Real World - Papanek 
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3 pillars of sustainability: Economic, Social and 
Environmental 

 

Marketing and Strategy 
 

Understanding your project and your audience 
Knowledge: content. audience. context. 

Aim: make people act 
Devices: format. tone. time. place 

 

Online Publications  
 

Exploring digital and social media to present and 
document projects 

Interactive Projects 
 

Audience Engagement and Interactivity 
What is interactive art? - Bourriaud 

Non-Linear Visualisation – Alisa Lebrow 
Embodied Interactivity – C.Paul 

Pleasure Framework – B. Costello 
Exploitative Interactivity/Participation - Dovey 

Online safety and behaviour 
 

Interactive Documentary and Impact 
(delivered by VP Kate Nash) 

Social Functions of Documentary – Grierson, 
Channan 

Interactive Documentary – Wintonick 
Convening Publics – Zimmerman and Michiel 

Dialogue is key 
What IMPACT is your project having? 

How do you measure and evidence impact? 

 

These took place via large group Google Meets. At first it was a very different experience 

for all. As lecturers we would be communicating with students who mostly had their 

mics and cameras turned off. When presenting we could not even see the chat function 

(which was used by a just few of the braver students at first). To mitigate, we team-

taught wherever possible when facilitating large groups in order to maximise student 

interaction Besides chat functions, examples of this are using Break-out rooms in Meet, 

as well as the whiteboard function (called a ‘Jam’) to enable students to respond to 

questions visually and in smaller groups where they felt more comfortable. Lecturers 

could support the groups virtually whilst using Google Hangouts to quickly exchange 

information between themselves. All of this was backed-up by Meet recordings and 

slides uploaded to our estudio pages. Despite our worries that this might affect 

attendance, we found this not to be the case. 

 

We used Google Meets tools to facilitate students forming event groups according to 

their choice of shared themes. This year students formed six groups, with approximately 

eight students per group. In order to communicate with each other and plan beyond 

group tutorials with tutors, students generally used social media such as What’s App 

chat groups, Facebook or Google Meets amongst themselves. This allowed them to plan, 

discuss, delegate and share elements, such as further refinement of group theme and 

aims, publicity design, marketing & distribution, colour schemes, website design etc.  
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Table 3: Student Event Groups, Themes and Platforms 2020 

Group 

Name 

Theme Platform 

LIV Narrative, life 

cycle 

Website and Instagram 

https://viscomliv.wixsite.com/home 

Imbalanc

e 

Wellbeing Website and Instagram 

https://imogenjoycedesigns.wixsite.com/imbalancedhous
e 

You Popular 

British Culture 

Zine collections hosted on a Website, and 

Instagram 
https://foryouaboutyouzine.wixsite.com/launch 

Art 

Exchange 

Lockdown 

boredom and 

isolation 

Instagram 

https://www.instagram.com/artxchange_ig/ 

Renew Environmenta

l Issues 

Instagram and Website with Youtube Live 

Stream event 

https://renewlau.wixsite.com/renew 

Identity Identity 

Formation 

Artsteps, Google Meet (opening), Instagram 

https://www.artsteps.com/view/5fb677168e680c30237e3e6d 

 

Most students used Instagram personally, so were already familiar with it to promote 

and build audiences for their online group events and exhibitions, and even to host the 

happenings in some cases. We looked at creative uses of Instagram, such as puzzles, 

give-aways and drip-feed releases. All final creative outcomes had to be launched and 

released online with no physical public interaction during the final week of teaching in 

December 2020. By connecting all six event groups to the Viscom course Instagram, 

other students and alumni could follow and join the different groups’ events. After these 

successful online launches, the module submission was also digital. This was the second 

time since March 2020 that students had done so. We prepared students by asking them 

in advance to consider how best to submit their work digitally. We were able to show 

strong examples, from the previous year, of blogs or Indesign documents as digital PDFs 

in the place of physical sketchbooks(for submission). The advanced awareness of the 

online context necessitated by the enduring pandemic this time round, meant staff and 

students were better technically equipped and familiar with digital submission. 
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Evaluation 

Student participation and engagement was facilitated by a blended approach of some in-

person skillset workshops and a majority of learning online. Anonymous student 

responses to end-of-module evaluation report: 

• Students liked recorded talks and resource inductions. 

• Students liked group work and events for the social contact. 

• Students felt they had lots of opportunity to seek feedback from 
tutors and that they were very supportive. 

• Students enjoyed lecture content and industry talks. 

• Students really enjoyed practical workshops (both online and in-
person). 

(various anon. 2021) 

 

These responses were fairly positive but only a few students bothered to complete the 

evaluation survey. Potentially this is due to having nothing bad to say about the module, 

but it could also be due to online/screen fatigue coinciding with the start of another 

national lockdown in UK. 

 

Staff and module leader observations following review and assessment of student work 

broadly align with student evaluation comments, with some additional thoughts: 

 

• Familiarity with technology and better institutional sign-up to packages over 

time improved online learning experiences for staff and students as module 

progressed. 

• Small groups/Break-out rooms facilitated more nuanced learning. 

• Team-teaching allowed invaluable ability to assist students when experiencing 

difficulties. 

• Students would not turn on cameras, and they rarely used mic. However, the 

chat function was frequently employed. 

• Uploading presentations and lecture recordings enabled expanded learning, 

not limited by space and time, and allowed students to review sessions at their 

leisure.  

• Budget did not need to cover travel costs and therefore was able to pay for 

more VPs from around the globe.  

• Final outcomes were of a high quality consistent with other years. 

(Hooper, S. 2021) 

 

Of course, in a major UK city (Leeds), with most learners either in student 

accommodation or living at familial homes, access to internet and devices was not a 

problem in the main. Occasionally however, technological access was an obstacle and we 

attempted to provide laptops, hard drives, access to campus etc., where needed and 
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where possible. Most visual work was of a high quality and often technology-specific 

outcomes. Some students demonstrated strong engagement with online learning 

resources, developing independence that accelerated skills learning. However, some 

work was repetitive in its topic and approach, if not in outcome, probably due to 

reduced diversity of experiences and concerns during the pandemic. Of particular note, 

students have anecdotally repeated that they really valued the group work and the 

social interaction that this afforded (albeit online). Students believed it helped their 

mental health by providing a shared sense of purpose and connectedness that helped 

stave off some of the negative effects of social distancing and isolation (various anon., 

2021 b). 

Conclusion 

New technologies have always brought new engagements and potential social change. 

Benjamin reminded us of this in his reflections on mechanical reproduction and the 

simultaneous capacity for both revolution and fascist appropriation (Benjamin 1935). 

The printing press and cinema allowed more egalitarian access to culture, in his opinion. 

In the current climate, we have seen further expansion of this as digital streaming has 

replaced cinema, often making it more affordable and accessible. Similarly, there are 

online teaching methods resulting from the pandemic that have proved positive, largely 

because of their capacity to enable expanded access and opportunities for review. 

 

In proposing the emancipated spectator, one who can accumulate a knowledge bank 

based on their own subjective and collective experiences beyond a simple dichotomy of 

right and wrong, of passive and active, Ranciére has faith in the thought capacity of 

learners/spectators/participants to extract and build their own understanding (2007). 

Whilst online participation and learning could be dismissed as passive, it does present a 

gap, or space for active agency as well as for the imaginary and difference. Whilst there 

is a danger every student will unquestioningly draw information from the same internet 

sources and trending material, this can be differentiated by skillset groups and tutor 

influence to suggest more nuanced sources. Another advantage is a wider scope for 

Schon’s Reflective practice, both during and after the practice (1991). The module results 

show students who used online technology and time alone well developed more 

reflexive praxis. 

 

Many galleries and museums responded creatively to the possibilities of extended 

audiences as offered by remote access due to the forced move online. Tandazani 

Dhlakama of Zeitz MOCAA, South Africa discussed not only new ways of engaging with 

audiences, but the need to reconsider who the new audience is first and foremost 

(Dhlakama, 2020). Geographic location and time and budget constraints around travel 

and entry tickets are not such a barrier online, therefore potentially engaging a wider 
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demographic beyond the typical cultural elite and familiar middle classes. Whilst 

audiences to student online events were not wildly distinct from themselves, students 

did embrace the possibility, if not always carrying it through successfully. Such 

willingness is, in itself, hopeful for a more egalitarian future. Next year, we hope to 

embrace technology further and exchange with students in another country and culture. 

 

If, as Wenger believes, learning is a process of actively becoming, both as an active 

learner and as a member of a community of practice, familiarity and comfort within this 

new digital space is a prerequisite. Initially, students weren’t necessarily as familiar as 

anticipated with creating an online presence. For, despite being digital natives and used 

to constructing identities on and offline, the sense of permanence around the academic 

and professional output (in this context anything intended to be seen by a wider public), 

was less familiar to students, akin to Bourdieu’s distinct social spaces (1998). However, 

due to the current, all-pervasive necessity to embrace the digital, and working within 

small groups for mutual support, students became more comfortable with this new 

normal over time. 

 

There are many skills and benefits afforded by online events and exhibitions. Social 

media and digital technology provide us with a wealth of user-ready tools to 

communicate adequately with audiences. They increase our reach and make work more 

accessible. However, they do not offer all the benefits that in-person teaching and 

exhibition afford. The digital experience was positive overall, but could better co-exist 

with in-person participation. Like many institutions, we are intending to move forward 

with a blended approach, taking the best from what each has to offer, circumstances 

permitting. 

References 

Benjamin, W. (1935). The Work of Art in the Age of Mechanical Reproduction, Ist Ed. 2008. 
London: Penguin 

Bishop, C. (2012). Digital Divide: Contemporary Art and New Media in Artforum, September 
Vol. 51, No. 1, 2012, pp.434-442. 

Bourdieu, P. “Social Space and Symbolic Power.” Sociological Theory, vol. 7, no. 1, 1989, pp. 14–
25. JSTOR, www.jstor.org/stable/202060 [Accessed 12 March. 2021]. 

Coronavirus Guidance. (n.d.). Retrieved December 19, 2020, from 

https://www.gov.uk/guidance/tier-3-very-high-alert 

Dhlakama, T. (2020) Curator’s Talk: Career and Curating at MOCAA. Online Talk for Visual 
Literacy, B.A. (Hons.) Visual Communication, University, November 3, 2020. 

Dobrowoska, L. (2020) Artist’s Talk: Climate Change and Immersive Reality. Online Talk for 
Visual Literacy, B.A. (Hons.) Visual Communication, University, November 19, 2020. 

2385   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL

http://www.jstor.org/stable/202060
https://www.gov.uk/guidance/tier-3-very-high-alert


Reaching Audiences in 2020 

 

Manovich, L. (2001). The Language of New Media. Cambridge, MA: MIT Press, pp. 163–64 

Piaget, J. (1936). The Origins of Intelligence in Children. London: Routledge. 

Ranciere, J. (2008) The Emancipated Spectator. London : Verso 

Rogers, C. R. (1967) On Becoming a Person. A therapist’s view of psychotherapy, London: 
Constable 

Schon, D. (1991) The Reflective Practitioner. London: Routledge. 

Smith, M. K. (2004) 'Carl Rogers and informal education', in The Encyclopedia of Informal 
Education [online] (Sl). Retrieved 19 December 2020 from: www.infed.org/thinkers/et-
rogers.htm 

Vygotsky, L. S. (1978). Mind in society: The development of higher psychological processes 
Cambridge Mass.: Harvard University Press 

Wenger-Traynor, E. & B. (2015). Introduction to Communities of Practice. Available at: 
https://wenger-trayner.com/introduction-to-communities-of-practice/ [Accessed 
December 19, 2020] 

Hooper, S. (2021) Internal Module Review, LAU 

Various anon. (2021) End-of-Module Evaluation, LAU [Accessed 29 January 2021] 

Various anon. (2021 b). Student-tutor conversations, Semester 2, 2021. 

 

About the Author: 
Sharon Hooper 
I am a filmmaker and Senior Lecturer at Leeds Arts University. I have worked in 
television and as an independent filmmaker, mainly in documentary with 
community, third and voluntary sectors. My research involves the impact of digital 
technologies on communities, practice and activism.  

Acknowledgments: I would like to thank my colleagues on BA (Hons.) Visual 
Communication, especially Iona Jackson. I would also like to thank the Level 5 
students for their engagement and ingenuity. 

2386   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL

http://www.infed.org/thinkers/et-rogers.htm
http://www.infed.org/thinkers/et-rogers.htm
https://wenger-trayner.com/introduction-to-communities-of-practice/


(Re)envisioning the contribution of 
design to the sustainable transition of 

healthcare systems 

Amina Pereno a* 

a Politecnico di Torino, Department of Architecture and Design 
*amina.pereno@polito.it

Abstract | The health emergency has challenged our health systems, stressing the weakest 
points but also revealing the strengths to be harnessed. Among these, the concern for the 
environmental, social and economic aspects of health systems – gathered under the heading 
of sustainable healthcare – has suffered a temporary setback but will certainly experience 
strong growth in the post-pandemic era. During 2018 and 2019, a collaborative foresight 
process on the future of sustainable healthcare was conducted with over 150 healthcare 
stakeholders. This paper starts from the strategies that emerged from the collaborative 
foresight to re-read them in light of the impacts of COVID-19 on health systems. A systematic 
literature review mapped the effects of the pandemic on the sustainable development of 
health systems and, therefore, on the defined strategies. Hence, the paper defines the 
connections with design disciplines and the possible contribution of designers in the 
development of sustainable healthcare in the post-pandemic era. 

KEYWORDS | SYSTEMIC DESIGN, SUSTAINABLE DESIGN, HEALTHCARE, SYSTEM 
TRANSITION, SUSTAINABLE DEVELOPMENT 
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1. Introduction 

1.1 Origins and effects of the sustainability debate in healthcare 

In 1996, the U.S. Environmental Protection Agency identified the incineration of medical 

waste as the main source of dioxin, one of the most powerful carcinogenic gases. For the 

first time, healthcare organisations realised that environmental protection had a direct link 

to patient care, and international associations and campaign groups gathered under the 

banner of the Hippocratic principle primum non nocere (first, do not harm). Main 

organisation, such as Healthcare Without Harm, addressed the substitution of impactful 

chemicals and pharmaceuticals, endorsed energy efficiency initiatives in health care facilities 

and, above all, promoted awareness raising programmes on the environmental impact of 

hospital routines. The results have undoubtedly been positive, but the main limit of ‘do not 

harm’ is that of a fragmentary vision of the health systems.  

During the 2000s, the economic crisis exacerbated the problem of the environmental, social 

and economic sustainability of the health sector, which has always been a heavy burden on 

the public budgets of Western societies. New health associations and hospital organisations 

started addressing the issue, and medical research engaged in the debate on sustainability. 

Important medical journals published the reflections of health professionals questioning the 

socio-environmental impact of their medical specialties, as evidenced by the contribution of 

Sherman and Ryan (2010), among the first to tackling the challenge:  

“Only through understanding the connectivity and contribution of modern health 
care practice to ecological issues can physicians work toward aligning commitment 
to individual care with public and planetary health” (Sherman & Ryan, 2010, p. 139) 

As also recognised by the European Commission (2016), making health systems sustainable 

means to find new approaches to make them more effective, accessible and resilient. The 

Hippocratic principle deserves credit for having pushed medical research to question its role 

towards society and the planet, broadening the concept of health towards a holistic vision of 

well-being. However, it lacks of systematic methods to investigate sustainable healthcare, 

and the complexity of the issue requires a step forward to find points of convergence 

between different disciplines.  

1.2 Design and medicine towards a co-disciplinary vision  

The relationship between Design and Medicine consolidates in the same years of the 

sustainability debate in healthcare, but it focuses on topics other than the environmental 

ones.  

The literature highlights multiple points of contact between the two disciplines: the 

attention to a new design of healthcare spaces was one of the first contributions of the 

design disciplines in the medical field (Golembiewski, 2016). A more recent field is the design 
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of biomedical devices (Vincent & Blandford, 2017), which involves design in the creation of 

home and hospital items for rehabilitating patients in their daily routines, or in the design of 

safer and more usable medical-surgical instruments to support professionals. The ability to 

understand people and manage complex systems has also found wide application in the 

emerging eHealth sector (Ekelanda, Bowes, & Flottorp, 2010), which adopts ICTs in the 

healthcare field to improve the treatment dynamics and foster the prevention and 

management of diseases at home, especially the chronic ones. 

The combination of Medicine and Design has therefore produced interesting results, but the 

recent addition of the sustainability dimension significantly changes the state of the art. The 

economic, social and environmental sustainability of health systems goes beyond the 

product and service dimension and requires a strategic and all-encompassing vision. Design 

can offer a multi-level perspective to the complex problems of health care and, in particular, 

Jones (2013) identifies Systemic Design as a design discipline able to focus on the needs of 

multiple users, while addressing the indeterminate complexity of the system in which they 

are embedded. 

Despite the peculiarity and challenges of the healthcare sector, it is inappropriate to think of 

"Design for healthcare" as a sub-discipline of Design, this is even more true for "Design for 

sustainable healthcare", where the inclusion of environmental sustainability leads to a 

further level of complexity. A single branch of design cannot address the issue of sustainable 

healthcare. Especially when it comes to environmental sustainability, the risk is to relegate 

competence and responsibility to a single discipline, as it has happened in the past for eco-

design (Toso, Barbero & Tamborrini, 2012). Design has a clear disciplinary identity and well-

established methodologies to dialogue on equal terms with Medicine. Sustainability comes 

into play as a transversal topic to both disciplines, and it must be tackled jointly, combining 

the skills and tools peculiar to Design and Medicine. Only an open and equal collaboration 

can enable to tackling the challenge of sustainable healthcare, avoiding the risk of making 

simple improvements to the status quo rather than pursuing real sustainable innovation. 

1.3 Post-pandemic visions on sustainable healthcare  

Today, the COVID-19 pandemic has further highlighted the need for adopting more 

sustainable approaches to health systems. Indeed, although environmental concerns on 

healthcare may seem secondary to the health emergency, the protection of our planet plays 

a crucial role both upstream and downstream in the value chain. First of all, mitigating 

climate change and reducing the consumption of resources will contribute to improve the 

economic sustainability of health systems – hence the financial resources for acute illnesses 

– and to prevent diseases of environmental nature or due to the destruction of natural 

ecosystems (Marco et al., 2020). Secondly, the linear system on which current supply chains 

are based has shown its fragility during the pandemic, leading to failures that more dynamic, 

resilient and local systems could prevent (Jafarnejad et al., 2019). 
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However, it is undeniable how the pandemic has changed and will change the approach to 

sustainability in healthcare, questioning the contribution of all disciplines involved. In the 

two years prior to the COVID-19 outbreak, the author collaborated in a foresight process, 

coordinated by the Nordic Center for Sustainable Healthcare, which involved several 

stakeholders in the health sector, particularly in the Nordic region. The process resulted in 

the definition of macro-strategies aimed at fostering sustainable healthcare. Although the 

strategies remain valid as an expression of the complexity of a consolidated system, it is 

clear that the pandemic emergency impacts on them, demanding a review in the light of the 

COVID-19 experience. It is also important to stress that the strategies were devised from a 

foresight process mainly involving the Nordic countries, whereas the pandemic 

phenomenon, as well as the research investigating its sustainability impacts, has a global 

reach. While, in some respects, this may be a limitation of the analysis of post-COVID 

strategies, in others the health emergency has exposed common flaws in health systems 

worldwide and their supply chains, thus highlighting the need to actualise the strategies at a 

global level. Moreover, the strategies involve different sectors and disciplines, and also 

strongly involve design. This paper starts from an analysis of design's contribution to 

sustainable healthcare strategies to envision the new evolution of the strategies themselves, 

as well as the role of design disciplines in the light of the pandemic experience, proposing 

possible approaches for a new normal. 

2. Methodology 

2.1 Research background 

The growing interest in Sustainable healthcare highlights the common perception of the 

need for change in the sector. To date, different approaches and visions to the topic have 

not yet agreed on a shared definition but, as Fischer (2015) points out, “all approaches seem 

to have in common that a comprehensive approach with a long-term focus and a need to 

balance economic, social, and ecological interests needs to be used in the discussion of 

sustainable healthcare systems.” (p. 298). 

This need for a systemic transition towards environmental, social and economic 

sustainability was the starting point for a foresight process on sustainable healthcare, which 

engaged – through 5 workshops – 165 selected stakeholders representing the health system: 

regional and national authorities, universities and research centres, NGOs and healthcare 

networks, clusters, health industries, health providers, professional consortia. This foresight 

process has jointly adopted anticipation and systemic design methodologies (Pereno & 

Eriksson, 2020). The results of the workshops have been elaborated with a double purpose: 

first, to identify possible future scenarios for sustainable healthcare, building a triple vision 

of the system in the medium-long term. Second, to define the strategies to concretely foster 
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a transition towards a desirable future, identifying three main areas of intervention (Table 

1). 

Table 1. Strategies for sustainable healthcare (SH). Adapted from Pereno & Eriksson, 2020. 

Strategy Strategic actions Time horizon Scale of action 

COLLABORATION: 

Increasing 
national 
collaboration  

on SH 

Establishing a national collective impact 
initiative for SH 

Short National 

Creating a Green Deal for SH Medium National 

Strengthening the cooperation around a 
shared vision of SH 

Short Local 

INNOVATION: 
Increasing 
sustainable 
innovation in 
healthcare 

Developing sustainability assessment 
models for industries 

Medium National 

Global 

Providing industry specific guidance Short- 
medium 

National 

Creating virtual accelerator for SH 
companies 

Medium-long National 

Global 

Creating ‘publics’ as interdisciplinary 
arenas on SH 

Short Global 

Increasing support for test beds in SH Medium Global 

INFORMATION: 
Increasing 
collective 
knowledge about 
SH 

Introducing SH into university curricula Medium National 

Promoting information campaigns 
targeted at decision-makers 

Short National 

Global 

Developing an international 
communication package on SH 

Short Global 

 

The paper starts from the results of previous research to deepen the specific contribution of 

design in the strategies developed, to explore the implications that the pandemic has on 

sustainable healthcare strategies and, especially, on design disciplines in this area.  

2.2 Research methodology  

As pointed out in par. 2.1, the adopted methodology aims to answer the following research 

question: How does design support the implementation of sustainable healthcare strategies, 

given the changes triggered by the COVID-19 pandemic? 

For this purpose, the research starts from the strategies that emerged within the foresight 

process completed before the pandemic (Pereno & Eriksson, 2020), and implements a 

methodology based on three analytical steps. 
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Figure 1. Graphical representation of the methodological process. 
 

Figure 1 visualises the previous research phase in connection to the three research steps 

followed in the past year: 

1. Systematic literature review of the pandemic impacts on sustainable 

healthcare. The first step has carried out a review on the main databases 

(Scopus, Web of Science, and PubMed) which allowed an overall analysis of 

the main articles through a categorisation of the authors' keywords and an 

in-depth analysis of the most relevant publications. This systematically 

highlighted the main impacts of the pandemic on sustainability in the 

healthcare sector. 

2. The effects of the pandemic on the strategies for sustainable healthcare. The 

strategies presented in par. 2.1 (collaboration, innovation, and 

communication) have roots in the pre-pandemic era. While in principle they 

are still valid, it is beyond doubt that the global health emergency calls for 

re-reading them in the light of the new emerging landscape. Therefore, it 

has been used a matrix to cross-reference the topics and impacts of the 

pandemic on the sustainable development of health systems, in order to 

put them in connection with the sustainable healthcare strategies. 

3. The contribution of design to post-pandemic strategies for sustainable 

healthcare. The last step combines the results of the two previous ones to 

define how strategies have changed due to the pandemic and how the 

contribution of design disciplines to sustainable healthcare should evolve 

into the new normal. The previous work (see par. 2.1) adopted a design 

approach for the analysis of foresight process results; however, the specific 

contribution of the design disciplines in the implementation of the 

strategies that emerged was not further investigated. Thus, the final step 

focuses on highlighting the synergies that design brings into play to 

contribute to these strategies. 
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The three-step methodology has enabled the pandemic phenomenon to be analysed by 

means of qualitative-quantitative databases in order to investigate, from a qualitative 

perspective, the design synergies in the emerging area of sustainable healthcare, in the post-

pandemic era. 

3. The contribution of design to new healthcare scenarios 

3.1 The impact of COVID-19 pandemic on the sustainable development of 

health systems 

A systematic literature review was carried out through the main databases (Scopus, Web of 

Science, PubMed) to define the impact of the pandemic on the healthcare sector as regards 

sustainability. Table 2 shows the results obtained through a query that was purposely wide-

ranging to include all the topics and disciplines that have dealt, to some extent, with the 

effects of the pandemic on the sustainable development of health systems. The records 

obtained from the different databases have been cross-referenced to eliminate any 

duplicates. 

Table 2. The main impacts of COVID-19 pandemic on sustainable healthcare. 

Query Database Records Final records 

("covid-19" OR coronavirus) AND (health OR 
healthcare OR "health care") AND (sustainability 
OR "sustainable development") AND (LIMIT-TO 
(PUBYEAR, 2021) OR LIMIT-TO (PUBYEAR, 2020) 

Scopus 370 

        429 Web of Science 190 

PubMed 169 

 

The next step was the analysis of the results collected and their categorisation according to 

the topics addressed. This has been done in two phases: first, a schematisation of the 

keywords of the total records that allowed a general analysis of all contributions. Figure 2 

visualises authors' keywords in hierarchical order: some macro-topics emerge, both of a 

general nature (public health, system resilience, policy and strategic management, etc.) and 

of a more specialised interest (mental health, Personal Protective Equipment, ecosystems 

protection, etc.). Hence, the keywords analysis enabled to identify nine main topics resulting 

from the relationship between the pandemic and the sustainable development of the health 

sector: Health systems, Policy and governance, Environmental aspects, Social aspects, 

Economical aspects, Technological aspects, Industry, Food production and consumption, 

Education. 
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Figure 2. Hierarchical visualisation of authors' keywords related to the impact of the COVID-
19 pandemic on sustainability in the health sector. 

Starting from the general topic analysis, an in-depth reading of the most relevant 

publications (based on relevance and number of citations) has been conducted for each of 

the categories analysed. Table 3 shows the direct and indirect impacts that the COVID-19 

pandemic has on sustainable healthcare, as revealed by the papers analysed. 

Table 3. The main impacts of COVID-19 pandemic on sustainable healthcare. 

Topic Impacts Main publications 

Health systems Origin of the pandemic; resilience of health systems; 
global health security; well-being during pandemic; 
impacts on specific people categories (elderly, young, 
people with disabilities); impacts on different categories 
of health workers; impacts on specific diseases (mental 
health; non-communicable diseases). 

Coccia, 2020; Djalante, 
Fraher et al., 2020; 
Osingada and Porta, 
2020; Shaw and 
DeWit, 2020. 

Policy and 
governance  

Public health policies; strategies for public governance; 
cross-sectoral government strategies; policies to 
enhance collaborative innovation actions; public-private 
partnership (PPP) and the role of private stakeholders. 

Baxter and Casady, 
2020; DeWit, Shaw 
and Djalante, 2020; La 
et al., 2020; Sarkodie 
and Owusu, 2020; 

Environmental 
aspects 

Health effects of environmental protection; Sustainable 
Development Goals targets; sustainable models of 
health system; waste management in healthcare 
facilities; medical single-use products and plastics; 
wastewater; sustainability of specific activities related 
to healthcare (tourism, production, energy).  

Cheval et al., 2020; 
Marco et al., 2020; 
Naidoo and Fisher, 
2020; Patricio Silva et 
al., 2020; Seshaiyer 
and McNeely, 2020; 
The Lancet Public 
Health, 2020. 
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Social aspects Equity of access to healthcare; pandemic effects in 
developing countries; models of international 
collaboration for health emergencies; causes of 
inequality within the pandemic (migration, low-income, 
informal economy); causes of social exclusion within the 
pandemic; information suppression. 

Bahn, Cohen, and van 
der Meulen Rodger, 
2020; Wang and Tang, 
2020; Armitage and 
Nellums, 2020; 
Shadmi et al., 2020. 

Economical 
aspects 

Economic risk management strategies; financial 
sustainability during the pandemic; labour market 
impacts of the pandemic; innovative welfare strategies; 
corruption problems.  

Kruse and Jeurissen, 
2020; van Barneveld 
et al., 2020; Visconti 
and Morea, 2020. 

Technological 
aspects 

Telehealth/telemedicine; social media and pandemic 
communication; Healthcare 4.0 and digital innovation in 
health systems; machine learning; Internet of Medical 
Things (IoMT) and medical devices. 

Fryer et al, 2020; 
Helou et al., 2020; 
Smith et al., 2020; 
Thomas et al., 2020. 

Industry Supply chain management and supply chain disruptions; 
Personal Protective Equipment (PPE); sustainable 
manufacturing in the healthcare industry; sustainable 
transportation.  

Ibn-Mohammed et al., 
2021; Leite, Lindsay, 
and Kumar, 2020; 
Rowan and Laffey, 
2020; Tirachini and 
Cats, 2020. 

Food 
production and 
consumption 

Food security; food safety; production and 
management of food waste; sustainable and healthy 
nutrition; sustainable agriculture models.  

Galanakis, 2020; 
Attwood and Haja, 
2020; Savary et al. 
2020. 

Education Role of higher education in the pandemic; health 
education; technology and ICTs in education; Learning 
Management Systems (LMS).   

Code, Ralph, and 
Forde, 2020; Hays, 
Ramani, and Hassell, 
2020; Wahab, Shuib, 
and Shaik, 2020. 

 

3.2 The implications of COVID-19 pandemic on sustainable healthcare 

strategies  

While the sustainable healthcare strategies highlighted by the foresight process (see par. 

2.1) show the potentials for action towards new pre-pandemic sustainable scenarios, the 

categories analysed in the literature (see par. 3.1) revealed the issues most affected by 

COVID-19, and which will undergo a significant change in the post-pandemic era.  

In order to identify the role of design in this transformative scenario, a cross-analysis of 

these outcomes was carried out. Figure 3 presents the different sub-topics that have been 

analysed through a matrix that combines the topic specialisation level with its impact scale 

on individual and collective activities. The three categories of sustainable healthcare 

strategies are then included in the matrix to identify the scope for future interventions and 

impacts: 
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1. Post-pandemic collaboration. Collaborative strategies will mainly address 

general issues that may have specific impacts on individual activities as well 

as on collective life. Among the issues demanding greater attention in the 

future are the sector's governance strategies aimed at creating more 

resilient systems that can collectively address health emergencies and 

complex challenges, such as those posed by the UN Sustainable 

Development Goals. The economic and financial crisis has also highlighted 

socio-economic weaknesses, as in the welfare, that have a far-reaching 

impact on people's lives and require urgent collaborative strategies.  

2. Post-pandemic innovation. Innovation strategies will mainly deal with 

specialised topics impacting on individual but also collective tasks. During 

the pandemic, manufacturing and agri-food industries have shown the need 

for greater flexibility, safety and sustainability, particularly some supply 

chains such as PPEs. Health technologies also need to innovate from a social 

perspective, addressing a global audience with different needs, especially in 

developing countries. The efficacy and sustainability of digital health is 

another social and technological issue that the pandemic has dramatically 

accelerated, while also highlighting shortcomings in usability and 

acceptability. 

3. Post-pandemic information. The prevention and awareness-raising role of 

the media was already evident before the pandemic, but COVID-19 stressed 

the need for attention to environmental issues that may cause or accelerate 

disasters of environmental origin. Waste and supply chain management in 

emergency situations also require more careful and coherent information 

strategies. The role of education in such a context is even more striking, as 

there is a need to train students, professionals and citizens on sustainable 

healthcare issues that are cross-cutting to care, environment and wellbeing. 

The results of the literature review (see Table 1) showed that the topic of 

misinformation or suppressed information is marginal with respect to 

COVID-19. Although the link between sustainable development of the 

health sector and information transparency is not one of the core topics of 

current research, it is undeniable that seeking out reliable channels and 

modes to communicate with citizens is crucial, especially in relation to 

sustainable healthcare.  
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Figure 3. Relationship between the topics and impacts of the pandemic on the sustainable 
development of health systems, in connection with sustainable healthcare strategies. 

3.3 The contribution of design to sustainable healthcare strategies in the 

post-pandemic era 

Starting from the matrix shown in Figure 3, the research finally focused on the contribution 

of design disciplines to sustainable healthcare strategies, considering the new challenges 

that have emerged.  

Figure 4 depicts the design disciplines within the matrix and in connection with sustainable 

healthcare strategies. The choice of design sub-disciplines is based on the categorisations 

proposed by Ceschin and Gaziulusoy (2019) and Irwin et al. (2015), as both address the issue 

of design for sustainability through different levels of action, from product to socio-technical 

systems. In some cases, the proposed disciplines have points of overlap or inclusion in each 

other (e.g. Design for sustainability transition includes policy design methods and tools), but 

the focus was placed on the disciplines themselves rather than on their interdependencies.   
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Figure 4. Relationship between main design disciplines and sustainable healthcare strategies. 

Overall, the matrix provides support in defining the contribution of design to the three 

action areas identified as strategic for the development of sustainable healthcare: 

1. Design for collaboration in sustainable healthcare. As previously highlighted, the 

governance strategies of the healthcare sector should aim at boosting the 

resilience of health systems, addressing the socio-economic issues and the need 

for collaborative actions. The pre-pandemic foresight identified collective impact 

initiatives and green deals as desirable instruments to enhance collaboration. The 

COVID-19 has been strengthening this urgency and design disciplines can support 

the process acceleration. To that end, co-design strategies are crucial: Manzini 

(2015) defines co-design as a problem-based and solution-oriented design 

process resulting from the interaction of a variety of disciplines and stakeholders. 

In this process, design experts have acquired the skills to foster collaboration and 

guide the process towards achieving solutions that meet actual needs. This ability 

is applied to the policy field, working on the design of policies for socio-economic 

systems, as well as to the definition of transition strategies for social and socio-

technical systems in the medium and long term. Overall, design for collaboration 

towards sustainability acts at the level of complex systems, fostering trans-

disciplinary and cross-sectoral processes. They support both the engagement of 
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key stakeholders and the pursuit of clear objectives over multiple time horizons, 

based on a clear understanding of the underlying system. 

2. Design for innovation in sustainable healthcare. Whether collaborative actions can 

foster social innovation, industries from different value chain are called upon to 

address the demand for sustainable innovation, especially in services and 

products. The pandemic stressed the need of manufacturing and agri-food 

industries for greater flexibility, safety and sustainability from a cross-country 

perspective. Service design methods, and Sustainable Product-Service System 

design in particular, allow a lateral approach to product design, focusing on a 

strongly social dimension that enables complex innovations to be pursued. The 

tools for user engagement in the design and validation phases can also be valuable 

in the healthcare field, where sustainable healthcare strategies aim to accelerate 

the testing and introduction of new solutions. As healthcare, compared to other 

sectors, has a lower environmental concern regarding products, ecodesign skills 

can act to support recycling and reuse strategies, providing specific guidance to 

industries. Lastly, digitalisation and information technologies have been 

accelerated by the pandemic and the shift towards digital services will be 

confirmed and consolidated in the future. From that perspective, interaction 

design methods and tools have already been active in the area of eHealth, but they 

can still play an important role in driving new sustainable behaviours, from 

resource saving to distributed home care management. 

3. Design for information on sustainable healthcare. The pandemic has highlighted 

the urgency of informing and training people and professionals on environmental 

issues. The environmental origin of COVID-19 strengthens communication 

strategies, providing new topics to be addressed. At the same time, some aspects 

of resource and waste management require effective communication even in 

stressful and emergency situations. In this context, two important design 

disciplines come into play: information design supports effective and efficient 

understanding of complex situations and information provided to users. In 

stressful conditions, this is even more important to enforce environmental 

guidelines without overburdening healthcare staff. Visual communication design, 

on the other hand, deals with communication to the general public, helping to 

define the channels, methods and messages to be conveyed towards creating a 

fertile ground for sustainable healthcare.  

4. Discussion and conclusions 

The paper addressed the impacts of the COVID-19 pandemic on sustainable healthcare, a 

trend that was rapidly developing in the pre-pandemic era. This contributed to understand 

how the phenomenon may be stalled or, conversely, strengthened in the post-pandemic era. 
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The literature shows very little research in the field of design for sustainable healthcare, and 

a greater gap exists in investigating how design will contribute to the sustainability of health 

systems in the future. The paper lays the groundwork to address this research gap, basing its 

contribution on solid research conducted within co-disciplinary and cross-sectoral arenas.  

However, the research presents limitations that should be better addressed in the future. 

Firstly, the contribution of design is theorised through a deductive path which, although 

following a consistent methodology, remains in the realm of anticipation. Therefore, further 

validations are needed in the short- and medium-term to validate the actual contribution of 

design in a real environment.  

The second limit, is related to the problem of assessing the design contribution through real 

case studies, which are not common in sustainable healthcare. As discussed in the 

introduction, collaboration between Design and Medicine has historically focused on other 

research fields – from medical devices to eHealth – other than the environmental issue. The 

radical change in the post-COVID era will further evolve existing disciplinary relationships 

and research topics, making it even more challenging to identify or create practical inter-

disciplinary projects.  

The third limitation relates to the high stress condition in which healthcare professionals are 

working. Although the pandemic seems to be coming to an end thanks to the new vaccines 

available, doctors, nurses and health workers will still face stressful working conditions in the 

coming months. In 2020, this forced the postponement of many projects outside the health 

emergency, and in the short term, the restarting of cross-sectoral and inter-disciplinary 

collaborations will take time before finding new spaces in a calmer and normalised situation. 

Although not easy to address, these research limits pose important challenges for design 

disciplines, raising the bar towards broader sustainability goals – such as the link between 

the well-being of the planet and our societies – and towards new collaborations able to work 

on a system level rather than on specific products or services. 
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Abstract | Since early 2020, communities across the globe have been challenged by the on-
going COVID-19 pandemic. This project formed in parallel with the trajectory of the pandemic 
and in response to compounding ecological and social justice crises. Fragmentation of resilient 
care and kinship networks as an emerging consequence of COVID-19 prompted us to ask: how 
do we, as designers, researchers and educators, build up these networks in the absence of 
face-to-face contact? The project has resulted in an open digital publication and participatory 
workshop framework centring themes of collaboration, care, and resilience. As the pandemic 
rages on, the emergent methodology of this project has in itself become a typology of care, a 
creative refuge for collaborators which bolsters us in our collective efforts to observe, docu-
ment, and prop-up small acts of care and resilience in the hope of living within the carrying 
capacity of our planet. 
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1. Introduction 

 

it is the end of a day, a season, a way, an era 

the change is tumult, terrifying and beautiful 

we will never be convinced to be expendable. 

alchemize every death system, liberate 

our divine lives. 

- Excerpt from adrienne maree brown’s poem for George Floyd: fire 

 

This project began in pursuit of optimism and agency as survival tactics in the face of mas-

sive, systemic crises. Uncovering moments of care and resilience in our daily lives and do-

mestic spaces, now put front-and-centre as we sheltered in place, felt necessary as 2020 un-

folded. We hoped that stitched together, these small things could become a wide and joyous 

network; a salve of tangible, positive and regenerative ways to approach living within the 

earth’s carrying capacity together during a global pandemic. 2020 and 2021 have been years 

of ongoing and stacking global crises, which amount to challenging times in which to live, let 

alone work. Yet, as design researchers, we are positioned to work through, respond, and 

adapt to challenges alongside our communities. This project emerged within the context of 

three ongoing and interconnected global crises: (1) the novel coronavirus pandemic; (2) the 

diminishing capacity of our planet to support our current ways of life; and (3) ongoing racial-

ized violence and systemic oppression. 

In early 2020, we experienced the onslaught of a global pandemic: the rapid spread of the 

novel coronavirus disease (COVID-19) and its devastating effects on communities worldwide 

(Pitlik, 2020). News of overseas lockdowns quickly became news of local lockdowns in 

March, with health orders urging people to immediately decrease their social exposure and 

avoid all non-essential travel (Holliday, 2020). Businesses closed their doors, public transit 

halted, and universities closed, shifting classes and research activities online (“B.C. universi-

ties”, 2020).  

In April of 2020, with the pandemic in full-force across the globe, we (virtually) assembled as 

a small group of design researchers in response to a joint open call from the Canadian Asso-

ciation of Graduate Studies (CAGS) and the Social Sciences and Humanities Research Council 

(SSHRC). The call was an invitation to respond to a Policy Horizons Canada report titled The 

Next Generation of Emerging Global Challenges: Living within the Earth's Carrying Capacity 

(2018). The report reminds us of the many critical ecological tipping points we are hurtling 

towards, approaching the inability of the planet to fully support life and with that massive 

social upheaval, war, and widespread death. It is apparent that the pandemic is inseparable 

from these ecological crises. The efficiency at which the virus has swept through the bodies 

of animals, our human bodies, and our communities is a reminder of the fallacy of human 

exceptionalism; we are not and cannot be separated from the living systems around us 

(Kolinjivadi, 2020).  
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On May 25, 2020, George Floyd was murdered through an incident of police brutality in Min-

neapolis, USA (Hill et al., 2020). This event, as well as other Black deaths by police violence, 

sparked massive global protests under the banner of Black Lives Matter and other anti-rac-

ism movements. These movements demand justice for Floyd, defunding of the police, an 

end to mass incarceration, and other changes necessary for Black liberation (ACLU, 2020). 

Questions swirl in the already-ignited socio-political landscape: how can a just and sustaina-

ble recovery from COVID-19 ever be achieved without Black safety? Speaking up to the other 

systemic forces we are dealing with (COVID-19, ecological crises) is inextricable from speak-

ing up to systemic racialized oppression. 

As design researchers, we feel compelled to respond to crises with collaborative and creative 

work, to ensure cross-disciplinary dialogues are happening with communities at the centre. 

This paper describes an emergent process for responding to massive and systemic chal-

lenges from within community, while co-existing in pluralistic lived realities. First, it explores 

the core theoretical frameworks through which we approached this work. Second, it re-

counts our methodology as it unfolded from a decentralized and collaborative process, in an 

attempt to speak up to the great challenges we are living within; from our own perspectives, 

with observations of care and resilience that are small yet unmistakable. Third, we describe 

the designed outcomes of this methodology: an open digital publication and participatory 

workshop framework, which encourage readers and participants to notice, observe, share 

and document small acts of care and resilience within their own lives. Finally, this paper will 

reflect on the implications and significance of this emergent methodology and resulting out-

comes. 

2. Theoretical Framework 

2.1 Networks of Place-Based Care 

Within this project, we have envisioned our networks to include the people and other beings 

we live and work with, beginning in the immediate vicinity of our bodies — our gut mi-

crobes, pets, families, neighbours and houseplants. Here, more-than-human includes 

"things, objects, other animals, living beings, organisms, physical forces, spiritual entities, 

and humans" (Puig de la Bellacasa, 2017, p. 1). They also include our colleagues and stu-

dents, with whom we collaborate and learn from, and whose creativity and pluralistic expe-

riences richly inform the work. Each of us are nodes, or knots, in these complex meshed net-

works; the threads that connect us twist, overlap, and reinforce each other. However, the 

onset of COVID-19 produced isolating conditions under which these threads seemed at risk 

of loosening, going slack, or dissolving altogether. 

Sheltering in place, we asked the question: how can we shore up networks of care and resili-

ence, and remain accountable to the more-than-human systems we live within, while experi-

encing isolation and precarity? Our response is guided by a definition that care “includes 

everything that we do to maintain, continue and repair our world so that we can live in it as 
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well as possible” (Tronto, 1993, p. 103). This world includes “our bodies, our selves, and our 

environment, all of which we seek to interweave in a complex, life-sustaining web” (Tronto, 

1993, p. 103). Care can be place-based when it derives meaning via relationships built 

through localized, contextualized, and shared experiences, informed by a rooted under-

standing of local cultural and natural systems (Irwin et al., 2015). This highlights care’s al-

ways-situated implications; to care means to enter into a relationship of mutual obligation 

and reciprocity (Puig de la Bellacasa , 2017). This extends to our work as designers; to care- 

and design-with implicates us in relationship with our communities, for which we care and 

from which we receive care. Additionally, the temporality of care often disrupts the tight, 

linear schedule of our capitalist and productionist society (Puig de la Bellacasa , 2017). In tak-

ing the time to care, we are given permission to slow down, witness, and attune to our im-

mediate environments. 

2.2 Resilience and Emergence 

The Resilient Design Institute (n.d.) defines resilience as “the capacity to adapt to changing 

conditions and to maintain or regain functionality and vitality in the face of stress or disturb-

ance”. Committing to a methodology that would allow us and our communities to recover 

and transform while developing work became a priority (brown, 2017). In Emergent Strat-

egy: Shaping Change, Changing Worlds, adrienne maree brown outlines a concept of emer-

gent strategy which includes “plans of action, personal practices and collective organizing 

tools that account for constant change and rely on the strength of relationship for adapta-

tion” (2017, p. 23). It is rooted in a definition of emergence as the way in which multitudi-

nous simple interactions and activities may give form to complex patterns and systems 

(Oblensky, 2014). As described by brown, the lineage of emergent strategy can be found in 

nature, as well as through the development of her own personal and familial relationships 

and histories, racial and economic justice movements, Indigenous knowledge and resilience, 

and the relational leadership models exhibited in the work of Black science fiction writer Oc-

tavia Butler (brown, 2017; Butler, 1993). In this project, it inspired a methodology which puts 

relationships at the centre, and allows processes, outcomes, and insights to emerge from 

those. 

3. Methodology 

This project developed first within a group of four design researchers ( Jean Chisholm, Avi 

Farber, Laura Kozak, Julie Van Oyen); then expanded by four additional collaborators 

(Jacquie Shaw, Monique S. Carr, Oluwasola Olowo-Ake, and Jess Sung) and a workshop of 

ten. 
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3.1 Beads on String: A Collection of Small Things 

A design response to Living Within the Earth’s Carrying Capacity felt impossible without also 

addressing the immediate and interconnected conditions of the pandemic. We felt their 

weight each day through the isolation of lockdown and concern for the health of our loved 

ones and planet, and were at a loss for how to respond: how could we, from the makeshift 

workspaces of our kitchens and bedrooms, generate something in response? How could we 

recreate the generative nature of a shared studio without being in the same place? We  

checked our expectations as to what we would produce, and instead centred the wellbeing 

of our group and its members. Over several weeks, we met via short video calls to discuss 

everything from the massive reports and crises we were dealing with, to how small our indi-

vidual lives had gotten. We shared stories of epic journeys across borders and mundane trips 

to the grocery store; struggled our way through lost opportunities and lack of childcare; and 

showed up for each other to reflect on the world as we saw it from each of our own win-

dows and doorsteps. 

The nature of these shifting scales of impact intrigued us: we became more attentive to 

place-based consequences of systemic challenges. The notion of fractals became a way we 

could understand how to respond to overwhelming systemic forces and injustices, given that 

“how we are at the small scale is how we are at the large” (brown, 2017, p.45). What was 

happening in our bodies, our homes, our neighbourhoods? From this vantage point, what 

small acts of care were we implicating ourselves in, and how might these small-scale actions 

impact the whole system (brown, 2017)?  

We began with simple photo documentation of small acts of care and resilience in our own 

lives. Leaning into a slow and attentive approach, we gathered images in a shared Instagram 

feed (Figure 1), which gradually affirmed what we had sensed: when held together, these 

small things add up to something that feels significant even in the face of global crises. Our 

discussions and image archive evolved into descriptive personal texts, shared with each 

other via online multi-collaborator writing platforms. Through this collection of writing, we 

widened our scope to investigate how our individual experiences were connecting to 

broader systems and ecologies.  

 

 

 

 

 

Figure 1. Shared Instagram feed holding our first observations of care from our own lives. 
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We also shared a reading list: it included Ursula Le Guin’s Carrier Bag Theory of Fiction 

(1989), which offers an alternative way of being human in contrast to the story of prehistoric 

hunters and weapon-wielders. It is inspired by anthropologist Elizabeth Fisher’s (1979) asser-

tion that before the luxury of sharp tools and weapons, humans had been using containers 

for storing food, valuables, children and even themselves (via shelters) for a long time. This 

emphasis on humans as collectors, carriers, and sharers is important, as we seem to be 

reaching the tipping point of multiple crises caused by the weapon-wielders’ dominating, ex-

tractive, and oppressive systems. Our group considered the ways containers might act as ty-

pologies of care: cupped hands holding water; beads on string connecting our stories; 

meshed networks emerging from connected nodes; bags and bundles, to help hold and carry 

weight. Our working group, image archive, and shared text documents all became containers 

of sorts to hold ideas, observations, questions, feelings, and reflections. 

3.2 Mesh: A Weaving of Voices 

During the summer of 2020, we each invited one person from within our own circles to con-

tribute a text and take part in a discussion. The group now included a total of eight collabo-

rators, creatives from both academia and community working together, connected virtually 

yet spanning North America. It was essential to expand and decentralize our group to en-

compass a greater plurality of responses to the contexts we found ourselves within. This 

gentle opening-up of our working group felt nourishing during continued pandemic-induced 

physical isolation. Once the additional contributions were written, we held a virtual event 

(Figure 2) involving a reading of each contribution and a discussion. Each collaborator was 

invited to reflect on how we engage and attune ourselves to small acts of care and resilience 

within our respective communities. Again, shifting frames of reference from macro to micro 

scales, and localized and virtual spaces, helped our respective but overlapping observations 

feel more connected and place-based. 

Figure 2. Screenshots from collaborators’ virtual gathering. 
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3.3 Bundle: An Offering  

The workshop Micro-Care: A Workshop on Small Acts of Resilience held at Emily Carr Univer-

sity’s In Touch: Graduate Research Symposium 2020 allowed us to iterate on our first gather-

ing, and to share our methods and extend the meshed network of care and creative kinship 

initiated in this project. The workshop was 90 minutes long, and began with some short con-

textual readings from the publication. Next participants were invited to observe their cur-

rent physical surroundings or to reflect on the things they know and witness in their lives, 

and put some interpretation of care on a piece of paper – a drawing, a map, a written text, 

something else. This was done together in order to support any initial questions or confusion 

participants may have regarding the prompt. We then disbursed into breakout rooms to 

share and discuss, and returned together after half an hour. The session encouraged partici-

pants to be attentive to place-based consequences of systemic changes, as well as acts of 

optimism, care and resilience happening in place, and to establish trust dynamics and create 

conditions for collaborative work.  

4. Outcomes 

4.1 Publication  

Micro-Care: Small Acts of Resilience for Living Within the Earth’s Carrying Capacity (Figures 

3-6) is an open digital publication which documents a process of attuning our attention to 

care and expands our understanding of what resilience might mean (Chisholm et al., 2020). 

It contains first-person texts recounting lived realities of the pandemic, ecological crises, and 

social justice landscape of 2020. It includes personal stories of neighbourhood networks of 

 

Figure 3. Cover and sample spread of the Micro-Care open digital publication. 
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Figure 4. Sample spreads of the Micro-Care open digital publication. 

resilience emerging with the onslaught of the pandemic, sharing and distributing essential 

goods such as food and children’s toys; concerns about pathogens carried into the home by 

deer mice; methods of foraging and harvesting food which support biodiversity; as well as an 

original poem speaking to the importance of artistic expression and supportive personal re-

lationships in the face of systemic racism.  

The publication also includes a smaller booklet containing fragments of the virtual conversa-

tion transcribed as annotated visual formulas (Figures 5 and 6), titled MESH: A Network of 

Emergent Fragments, Moments of Respite, and Points of Navigation to New Places, nested 

within the collection of written texts. A multimedia approach followed the spirit of gather-

ing, collecting, sketching, and placing ideas in relation to one another. The visual design pro-

cess mirrored the writing process: humble ideas in small bits of work, stitched together: just 

making and seeing what emerged. 

The work creates dialogue between the social and the scientific, in looking at the direct ways 

that policy reports and politicized social dynamics were playing out in our bodies, our friend-

ships and our work. Held together in the container of the publication, the texts and images 

provide a snapshot of our small group’s efforts to pursue optimism and agency in the chaotic 

face of larger systemic forces. 
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Figure 5. Spread from the Micro-Care document, depicting the MESH cover page next to an 
illustrative watercolour depicting a mesh texture.  
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Figure 6. Transcribed and diagrammed fragments of the virtual discussion. 

4.1 Participatory Research Framework  

Participants in multiple sessions have contributed texts and diagrams (Figure 7) describing 

acts of optimism, care and resilience happening in their lives. These offer an expanded 

model of how these small actions are taking place everywhere, even in the midst of great 

challenges. The outcomes of these and successive workshops stand as artefacts of their 

time, and are to be archived as the continued work of this project. 

In keeping with the methodology of our publication, the workshop framework attempts to 

remain open-ended, thereby dismantling tokenistic methods of consultation in the field of 

participatory design, whereby ‘design experts’ consult with community stakeholders in ways 

that are instrumentalizing or over-simplified (Bratteteig and Wagner, 2014; Iversen and Din-

dler, 2014). 

Figure 7. Sampling of workshop participant contributions: drawings and diagrams depicting 
observations of care and resilience in their own lives. 

5. Reflection 

By attuning ourselves to and sharing small moments of hope and optimism in our individual 

and communal lives, collaborators on this project cultivated a network of care and kinship 

with each other in the face of pandemic isolation. This work supports resilience in its multi-

2413   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL



Reinforcing Networks of Place-Based Care and Resilience 

scale approach: actions at the individual and community scales in turn respond to systemic 

challenges at ecosystem and global scales (Resilient Design Institute, n.d.). However, limita-

tions exist with this framework as human to human linkages become more decontextualized. 

Simple and nuanced gestures such as asking participants to observe and identify what is hap-

pening around them can come across as privileged or oversimplified when offered to some-

one in an acutely challenging situation. As stated by Puig de la Bellacasa (2017), care has an 

ambivalent quality and is not to be engaged with innocently.  

Another iteration of our workshop, at a second virtual academic symposium, revealed that 

without the ties created through sustained relationships and shared understanding of con-

text, the approach held less meaning and had diminished potential to extend care amongst 

participants. Nuances surrounding what kinds of tenuous threads connect us to create safe 

spaces to participate in this work are emerging, and it would seem that greater attention to 

relationship building and protocol may be necessary in contexts that are farther-reaching 

and only digital. As a deeply relational practice, the methodology is not easily scaled or ac-

celerated: at its core, it resists capitalist prioritization of these modalities. Despite this, we 

hope the emergent and adaptive methodology may be useful to others working and learning 

virtually during these times of evolving precarity.  

5.1 Fractals: A Conversation in Spring 2021  

As this paper is being prepared for circulation, further reflection has come to light from our 

collaborators. Specifically, it has become clear that the paper has failed to represent how 

truly intersectional the perspectives have been, and how much richness continues to come 

from BIPOC and queer collaborators in the emergent work. The following has been adapted 

from a conversation between authors during spring 2021. 

Julie Van Oyen (JVO): Jacquie, how did it feel to work on the Micro-Care document together 

last summer? 

Jacquie Shaw (JS): It felt like a casual, easy ask…and it felt great to be asked and have some-

thing to do during COVID. I was coming out of my own academic burnout, and it felt nice to 

feel like my thoughts and contributions were valued and safe in this space we built. 

Jean Chisholm (JC): The way we’d started working, as described in this paper, felt like a great 

antidote to the way we’re usually being asked to work. Jacquie, I remember I had just read 

your writing on water and care (cite Micro-Care) and it seemed like it touched on many of 

the ideas we were trying to explore. But there were also so many other reasons I was ex-

cited to invite you into this project, emerging out of our 10 year friendship. 

JVO: Fast forward to now: how did it feel to review this paper we’d written about the pro-

ject? 

JS: When I skimmed it as both a contributor and a designer/futurist/researcher critically ex-

ploring design/er’s roles in equitable and decolonized futures — looking at the citations, 
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who is actually involved, where is it coming from — I just didn’t see the presence of the BI-

POC and queer people involved. I, myself, am a queer person of colour, and that's really im-

portant to me. It’s part of what community means to me, and what it means to serve a com-

munity. I know that other people of colour were involved and that wasn't placed anywhere. 

It was written in the context of the global reckoning of white supremacy that happened last 

summer, and mentions George Floyd, but not Breonna Taylor or Regis Korchinski-Paquet. I 

am used to feeling these ways about academia. I'm used to feeling overlooked, and used to 

feeling prickly about the use and inclusion of marginalized folk as props or as extractive 

knowledge areas. It really feels like “inclusion", but for the benefit of continually centring 

and moving forward whiteness in the academy. So when I reviewed the paper I had this 

strong critique, especially knowing that it had been written by a smaller, all-white part of the 

full collective. But if it weren’t for my relationship and trust with Jean, and my involvement 

in early stages of the project, I may have just let it go. 

JVO: Instead of back-editing the paper to include these things that are missing, we’ve de-

cided to present the critique as an additional sub-section. To open it up and show what hap-

pened, the harms that were done. Why does it matter to present it this way? 

JS: I’m interested in breaking the format of, “this a finished project, and this is what we did.” 

I’m interested in how we can build and share skills around intersectional analysis and inten-

tional intersectional approaches. How do we make those more explicit? Instead of just talk-

ing about designing-with, and designing for transformation, we can practice that today. The 

decolonizing of design keeps coming up; how can we actually practice that while responding 

to these kind of calls within institutional settings, which may be at the same time upholding 

systemic barriers rather than dismantling them? I care about design as a discipline, a culture. 

I care about the future of design. That internal institutional critique comes from a place of 

deep love, care and investment. It's the stubbornness of me: I'm like, “no, it can do better”. 

Sometimes that critique happens and you go on to have great conversations, and build great 

work and cool spaces. And sometimes that critique doesn't take, and then you pack your 

bags and move on to the next space. There's no real scarcity of places to share your ideas. 

When you've invested a decade of your life in design, you want to stick it out. 

6. Conclusion 

Applying our theoretical framework of care and resilience, this project responds to three on-

going and interconnected global crises. We applied an emergent, evolving methodology to 

produce an open digital publication and participatory workshop framework which cultivate 

and strengthen community. Our expanding network of collaborators has built up a rich ar-

chive of caring and resilient acts and relationships, which when held together may stand up 

to even the most daunting systemic forces. Though we cannot know for certain how truly 

sustainable and just our ways of caring are, we attempt to stay with the trouble by remain-

ing situated in relationships with those we work with, rather than considering ourselves as 
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design researchers remote or removed (Haraway, 2016). As can be seen in the collected and 

cobbled-together artefacts and conversations, this work is ongoing. 
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1. Introduction  
Since the outbreak of the Covid-19 epidemic, medical supplies have been consumed rapidly, 

and the production of medical supplies has also been restricted, resulting in a shortage of 

some medical products. In this emergency period, all parties have responded to the 

production of necessary protective products.Among them, the 3D printing industry has 

made great contributions to this, and 3D printing centers across the country(even the world) 

have joined together to produce mask breathing valves, goggles, and thermometer gun 

shells with various 3D printing equipment to solve the urgent need for medical products in 

short supply(As shown in Figure 1). With the maturity of 3D printing technology, the price of 

related equipment has been reduced, home 3D printing equipment has been popularized, 

and the e-model files of various medical products can be shared through the Internet. 

Therefore, distributed production of scarce medical products, even household production, is 

realized, long-distance transportation of materials is avoided, and the timeliness of material 

supply is greatly shortened. 

Time is very precious during the epidemic. If the emergency product design for the epidemic 

follows the conventional production process, it is easy to miss key opportunities. 3D printing 

is an emerging production technology. It does not need to make molds, production lines, 

etc., Only with e-model files, through network resource sharing, mass production can be 

carried out immediately, thereby realizing rapid production of corresponding products 

during emergency periods. 

Through an experimental case of product design for public health safety during the epidemic 

period, this article summarizes the design ideas, structural design, and circuit module design 

points of emergency products suitable for 3D printing technology. 
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Figure 1.   3D printed medical products 

2. Reasons for choosing FDM3d printing 

There are many kinds of 3D printing technology. Commonly used 3D printing processes are 

FDM3d printing and SLA3d printing(As shown in Figure 2). Hereinafter referred to as FDM, 

SLA. FDM is a thermoplastic polymer melted and extruded into filaments, layer by layer 

stacked on a hot bed molding, SLA uses a material that is photosensitive resin, through the 

laser irradiation at the top of the machine to make the resin layer by layer curing molding. 

Although SLA has better surface molding quality than FDM, FDM is more suitable than SLA 

for emergency production during an epidemic. The main reasons are as follows, first, the 

price of FDM printer is very low, the price of ordinary type machine is less than one percent 

of SLA printer, therefore, the use of FDM production costs are lower.At the same time, FDM 

printers are also the most widely used. Not only are 3D printing factories equipped, but 

general homes and studios will also be equipped with small FDM printers. According to the 

"2018-2023 Global 3D Industry Market Outlook and Investment Strategic Planning Analysis 

Report" of the Prospective Industry Research Institute, the development of 3D printing is 

heavily dependent on technological progress and breakthroughs. At present, the most 

popular technology for global 3D printing applications is FDM Technology, accounting for 
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63.9% of total platform revenue(Zhi Xin Wang,2019).Second, the materials that FDM can use 

are generally PLA, ABS, and nylon. The strength and toughness of these materials are much 

stronger than SLA resin materials. Third, in terms of post-processing of parts, SLA printed 

parts need to be soaked in alcohol to wash the surface resin, remove support, UV curing, 

sanding, painting and other steps, while FDM printed parts only need to remove the support 

to apply assembly, through the use of different color consumables can produce parts of 

corresponding colors without painting. 

 

Figure 2.   FDM and SLA 3D printing equipment 

In a comprehensive comparison, FDM has huge advantages in cost, material, and model 

post-processing. It is an ideal way for emergency product design and rapid production during 

the epidemic. 

3.Design test case introduction 

This is a product design test for public health safety during the epidemic (As shown in Figure 

3). The purpose of the test is twofold. First, through such a design, non-contact remote 

control of switches in public spaces is realized. Second, explore the optimal design direction 

for the characteristics of FDM. The name of the test product is called the wireless remote 

control switch. It is pasted on the side of the light control switch panel through nano rubber 

pads. The product simulates the effect of pressing the switch by the motor to drive the lever 

to move forward and backward to realize the remote control of the switch without changing 

the line. Convenient upgrade to traditional light-controlled switch panels, suitable for 

various indoor and outdoor environments,such as homes, companies, and schools.The 

product has a wide range of applications and can be installed on various key switch devices 

such as switch panels and elevator buttons. The product can be used not only in public 

places during the epidemic period, but also in daily life, providing convenient and safe 

remote control operation for the elderly who have inconvenient legs and do not want to 

move to press the switch, and children with short height who can not touch the switch. 
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According to the production characteristics of FDM, the product has been optimized for 

many times in the product structure to increase the printing speed and reduce the printing 

error rate. The configuration of internal electronic components has also been adjusted many 

times to shorten the development cycle of product circuits, thereby achieving the purpose of 

rapid development of emergency products and rapid mass production. 

 

 

Figure 3.   Test case-Remote control switch 

4.Design ideas 

The core idea of emergency product development and design based on FDM3d printing 

technology is to design according to the characteristics of FDM printing technology. 3D 

printing technology has always been used for personalized custom production, or for 

proofing before mold production. The products are produced in small quantities. If mass 

production is carried out, the structure of the design plan that affects the printing speed and 

success rate must be considered factor. 

It is necessary to make full use of existing resources to design functional products that can 

respond to urgent needs. Product design is based on the basic principle of "making the best 

use of everything", making full use of existing resources and rationally deploying them 

according to the attributes of each item to maximize its value. "Make best use of everything" 

includes not only the use of various materials and standard parts, but also various processing 

technologies that can be quickly mass-produced. In product design, a brand-new part often 
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has to go through many tests from conceptual design to mature function, there will be a 

long development process, and accompanied by many unknown factors, the test cases in 

this article make full use of standard parts and try to avoid design of custom parts. 

5. Structural Design 

5.1 Removal of the mold pulling angle 

The mold pulling angle is the angle between the tangential direction of the side where the 

workpiece and the parting surface of the mold intersect and the normal direction of the 

parting surface of the mold that is artificially set in order to make the workpiece more 

convenient to leave the mold. The draft angle will increase the thickness of the bottom of 

the part and thus increase the printing time. Since the FDM parts are formed layer by layer, 

the surface with inclination will produce more obvious layer lines. Therefore, when designing 

a 3D printed product structure, there is no need to consider the design of the mold pulling 

angle separately. 

5.2 Structural design from the inside out 

This kind of structural design process must first determine all standard parts used on the 

product, determine the spatial position of these parts on the product according to functional 

requirements, and then design the product shape according to the internal part structure. 

This can make the product more "tighter" and reduce the product volume (as shown in 

Figure 4). 

In the test case of this article, we will first determine the parts to be used, create models in 

the software according to their actual dimensions, arrange them compactly, and finally 

design the product shape according to the internal part structure, which not only reduces 

the product volume, but also The important thing is to reduce the height of the product, 

reducing the height can significantly save printing time, usually the print layer height of FDM 

is 0.2mm per layer, if you reduce the height of 5mm, you can save 25 layers of printing time. 
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Figure 4.   Emission of internal components first before designing the external shape 

5.3 Optimize the support structure 

There will inevitably be suspended parts in the product structure, which has no effect on 

mold production, but it will increase the difficulty of 3D printing. 3D printing is stacked layer 

by layer. The suspended structure cannot be printed directly, so In order to prevent the 

material of the suspended structure from falling, it is necessary to add a supporting structure 

in the suspended position (Mendonsa C,2015), but the supporting structure will increase the 

printing time and failure rate. Therefore, the suspended protruding part of the product 

needs to be optimized during the design. The usual practice is to design a slope below the 

suspended part.5 

In the experimental case of this article, the convex eave structure in the initial plan of the 

product will generate a large amount of support during printing. In the print preview, you 

can see that a large number of blue supports are generated under the convex eave. After 

adding the inclined plane, the wire extruded by the printer nozzle will advance along the 

inclined plane layer by layer to avoid supporting (As shown in Figure 5). 
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Figure 5.   Optimising the effect of structure on print results 

5.4 One-piece shell 

In mold production, in order to facilitate the manufacture of the inverted structure, the 

product shell is usually divided into two. For 3D printing, this will increase unnecessary 

processing procedures. The XYZ movement of the 3D printer nozzle can produce various 

complexities. Therefore, the product shell can be designed as an integrated design (as shown 

in the figure 6). 

In the test case, the segmented housing of the remote control switch was combined into 

one, the screw hole for screw connection was eliminated, the model structure was 

simplified, and the printing time was reduced. 
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Figure6.   One-piece housing 

5.5 Assembly methods 

There are four general product assembly methods: Snap-fit, mechanical fastening, hot 

melting, and welding. One of the most convenient is the snap and mechanical fastening. The 

Snap-fit structure (as shown in the picture7) is assembled and fixed by elastic deformation, 

so the material needs to have good toughness. The flexural modulus of PLA is greater than 

that of photosensitive resin (as shown in the figure8), indicating that PLA is not easy to 

deform. Due to the poor elasticity of PLA material, the buckle structure is not suitable for 

parts produced by FDM. For FDM, mechanical fastening is the best choice. Mechanical 

fastening includes self-tapping screws, rivets, nut screws. In order to improve the 

compatibility of the printing model, design thread structure should be avoided, because the 

accuracy of FDM3d printers of different types and brands is different. The thread structure 

requires very high precision, and a little error may lead to the failure of part assembly. 

 

 

Figure7.   Snap-fit 
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Figure8.   Material characteristics of FDM and SLA 

Self-tapping screws, including thread cutting self-tapping screws and thread forming self-

tapping screws(As shown in Figure 9). The latter has greater circumferential stress than the 

former, so it is suitable for larger-sized stud structures, and for smaller diameter studs, it is 

more suitable for thread cutting self-tapping screws(Yuan Zhong,2016). Self-tapping screws 

are often used in brittle or harder plastics, so they are suitable for FDM hard PLA materials. 

In addition, the pressure riveting nut is also suitable for FDM parts. The nut is pressed into it, 

and the elasticity of the nut hole is used to realize the fastening of the nut. The advantage of 

this method is that it does not require equipment costs. The disadvantage is that internal 

stress will be generated. Thin wall thickness and smaller diameter pillars will affect the 

performance of the nut. 

 

 

Figure9.   Mechanical fastening 
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5.6 Assembly clearance 

The precision of mold production is very high, and the assembly gap between parts is very 

small, usually between 0.1-0.15mm. This value cannot be widely used in various FDM 

machines. Parts manufactured using the above parameters will have over-assembly and 

running jams, death or even assembly failure. The assembly clearance of FDM should be 

designed between 0.2-0.3mm. 

In this test case, the gap between the remote control switch and the base card slot is 

0.20mm(As shown in Figure 10). In the later test, the parts manufactured and tested using a 

variety of different brands of 3D printers can slide smoothly. 

 

Figure 10.   Assembly clearance 

5.7 Hollow structure 

Hollow design is very important to FDM, which can significantly reduce printing time. Only 

the parts on the part parallel to the horizontal plane can be hollowed out. The hollowed out 

treatment on the vertical plane will result in a suspended structure, which in turn will 

generate printing support and increase the printing error rate. 

In the test case of this article, the base of the remote control switch is hollowed out and 

optimized. The function of the base is mainly to be glued and fixed. Therefore, the position 

outside the glue paste range is hollowed out (as shown in the figure 11). 

 

Figure 11.   Hollow base plate 
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6. Modular circuit design 

The purpose of modular circuit design is to shorten the development cycle and design 

process, and to split complex circuits into reusable modules. (ChunXia Yang,ZhengYan 

Feng,2012) 

In the test case of this article, the initial circuit plan uses a highly integrated circuit board, 

which is a circuit board developed based on specific functions. The number of this circuit 

board is small in the market, and it takes a long time to develop an integrated circuit board. 

Therefore, special integrated circuits cannot meet the requirements of rapid development 

and rapid production. 

Through modular design, the integrated circuit is split into "standardized" circuit modules. 

"Standardized" circuit modules refer to electronic modules widely used in the market, 

similar to standard parts in mechanical parts. These electronic modules are sold in many 

places across the country and have a large inventory. In the test process, the integrated 

motor remote control circuit board is split and designed, and a circuit board with the same 

function as a special integrated circuit can be combined. (As shown in Figure 12). 

 

 

Figure 12.   Modular circuits 

7. Combination of other processes 

The advantage of 3d printing is that it can manufacture complex spatial structures, and can 

be manufactured immediately on the machine with design drawings. Optimizing the parts 

through the above design principles can increase the printing speed. However, the overall 

manufacturing time is still relatively long, so it needs to be combined with other production 

processes, which need to have the characteristics of high precision and rapid production. 

In the test case of this article, the black cover of the remote-control switch is processed by 

laser cutting technology, and the processing material is acrylic. The manufactured product 

cover is not only beautiful but also can be mass produced in a short time. This design 

method cuts product manufacturing time in half. 
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8. Network sharing platform 

In order to realize distributed production across the country in a short period of time, 

product design digital files need to be shared through a network platform. The 3D printing 

community website is the most ideal platform. Most platform viewers have 3D printing 

equipment or are proficient in 3D printing technology. After downloading technical 

documents, they can quickly produce and produce efficiently. In addition, the platform 

should also add other production technology sections. In an emergency, all parties can unite 

and cooperate to quickly realize the production of products in various regions. 

9. The expected effect of the project 

Relying on the huge number of FDM3d printers in the country, the rapid distributed 

production of emergency products can be realized, and long-distance transportation of 

materials can be avoided. The extremely short development time ensures that the products 

can be applied in a critical period. In addition, the above-mentioned design methods also 

continuously lower the processing threshold of products, and get rid of the constraints of 

production lines on product manufacturing. For example, in the test case tested in this 

article, individuals can also complete the production and assembly of the product with 

detailed design information. 

Due to the lowering of the production and processing threshold, small and medium-sized 

enterprises, studios, and student teams can also achieve independent product development 

and production, so that product design solutions can be implemented at very low 

investment costs, without the need to purchase expensive production equipment. In 

addition, this design method can quickly produce a batch of products to market, test 

whether the product features can meet the market demand, and quickly complete the 

improvement of the product according to user feedback. 

10.Epilogue 

Emergency product development and design based on FDM3d printing technology can solve 

the problem of rapid production of emergency products, provide new options for mass 

production, and make it possible for individuals to develop products, so it has a good 

application prospect. This article only summarizes the key points in the test case. There are 

more subject knowledge worth exploring behind each area. Industrial design itself is a 

comprehensive subject.I hope that experts and scholars in different fields can provide 

valuable opinions. 
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Abstract | The effects of lockdown-induced isolation, with changes in daily routines and 
reduction of emotional, social and physical stimuli, have been a detonator for the rapid 
increase of neuropsychiatric disorders among fragile elderly, such as people with dementia 
(PWD). The temporary closure of day care centres for dementia represented a serious 
shortcoming in the day-to-day care, with a related increase in stress levels for both PWD and 
their carers and a reduced quality of life.  Within this framework, new non-pharmacological 
care methods are needed to help reduce agitation-related behaviours in PWD, in order not to 
increase the pharmacological load and its related healthrisks. This paper presents a pilot study 
focused on the development of a prototype of a semi-immersive virtual environment, called 
Semi-immersive Virtual Habitat, aimed at decreasing agitation and enhancing relaxation in 
PWD, especially after experiencing stressful experiences such as lockdown measures during 
COVID-19 pandemic. 

KEYWORDS | DEMENTIA, SEMI-IMMERSIVE VIRTUAL ENVIRONMENTS, NON-
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1. Introduction 

1.1 Dementia and COVID-19 Emergency 

At the end of February 2019, COVID-19 emergency has raised in Italy. Soon, the whole 

nation was put into a strict lockdown, and all the population, from young to elderly, had to 

stop and adapt to the novel measures restricting daily life and social contacts. The effects of 

lockdown-induced isolation, with changes in daily routines and reduction of emotional, 

social and physical stimuli, have been a detonator for the rapid increase of neuropsychiatric 

disorders among those most at risk, such as the cognitively impaired elderly. Among them, 

people with dementia (PWD), represent one of the most fragile group of people, due to the 

impairments caused by the disease, and its related symptoms: confusion, agitation, stress-

related behaviours, depression and apathy. Dementia is not a specific disease, but a general 

term describing a wide range of symptoms associated with a decline in memory or other 

thinking skills severe enough to reduce a person's ability to carry out daily activities. 

Alzheimer's disease (AD) accounts for 60-80% of dementia cases. Therefore, at the peak of 

the pandemic, the lockdown triggered another emergency: the increase in neuropsychiatric 

symptoms, such as agitation-related and stress-related behaviours, in PWD and their 

families. Agitation-related behaviors include verbal, vocal, or repetitive motor activity 

(Cohen-Mansfield,2008). Stress-related behaviors include purposeless wander, screaming, 

repetitive calling out and accelerated breathing (Reynolds et al., 2018). During the lockdown, 

more than 60% of PWD showed an increase in behavioural disturbances, while more than 

65% of family members were found to be more vulnerable and affected by overt symptoms 

of stress (Cagnin et al., 2020).  

1.2 Day-care during COVID-19 Emergency 

Strict lockdown measures led to the suspension of all the activities of all semi-residential, 

socio-assistential, socio-educational, multifunctional, socio-occupational, health and socio-

sanitary centres for people with disabilities (comprising physical and mental disabilities, but 

also people with cognitive impairments such as PWD) given the difficulty of enforcing social 

distancing rules. The temporary closure of day care centres for dementia represented a 

serious shortcoming in the day-to-day care of people with dementia, with a related increase 

in stress levels for both patients and their carers. In general, the most frequently reported 

symptoms were irritability (40%), agitation (31%), apathy (35%), anxiety (29%) and 

depression (25%) (Cagnin et al., 2020). Gradually, daily care centers were reopened, once 

the initial emergency seemed under control. Hence, healthcare professionals had to face the 

increase of these symptoms affecting the quality of life of PWD, delineating mostly new non-

pharmacological methods and therapies, in order not to increase the pharmacological load 

and its related healthrisks.  
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1.3 Virtual Reality (VR) Environments as tools in dementia care 

Virtual reality (VR) is scientifically understood as a complex environment, determined by a 

differently immersive, interactive and three-dimensional graphic interface that allows 

simulation operations and specific forms of communication and learning, offering the user 

the possibility of perceiving himself as physically present in a virtual world, so that he can 

interact with it, through sensations, emotions, evaluations and behaviours typical of 

everyday reality. Among the different types of VR available, this study focuses on the Semi-

immersive category, i.e. those VR devices that come in the form of an environmental device, 

with the size of a small room, equipped with projection or rear projection devices and 

screens (3 to 6 surfaces) that reproduce the stereoscopic images of the computer and 

project them on the walls, with different shapes and degrees of convexity, adequate depth 

indices of the image, giving a three-dimensional effect. To date, there is evidence of the 

effectiveness of using this tool in various neurorehabilitation fields (Garcia et al., 2012). 

Moreover, the use of virtual reality environments for PWD is an emerging field, which has 

shown encouraging positive results in previous research (Flynn et al., 2012; Van Schayk, 

2008; Garcia et al, 2012; Reynolds et al., 2018; Kim et al., 2019). In this framework, semi-

immersive virtual environments for PWD aim to improve the person's quality of life, 

decrease the incidence of certain symptoms such as stress, agitation and anxiety and 

monitor the person's residual capacities. After XXX was put in lockdown due to COVID-19 

pandemic, health professionals encountered an increase in those symptoms in PWD. Forced 

isolation and lack of social interaction had a negative impact on those fragile individuals. 

Cognitive impairments made difficult for them to understand the occurring situation, 

increasing their anxiety and behavioural symptoms caused by the lack of assistance due to 

the closure of socio-assistential services during the lockdown. Thus, semi-immersive VR 

environment represent a promising tool for dementia care, effective in the decreasing of 

such symptoms, without increasing the pharmacological load (Kim et al., 2019).  

This paper illustrates a pilot study conducted on the effects of using virtual environments on 

PWD. In particular, the study conducted explores stress-release virtual settings to enhance 

relaxation in PWD.  The research developed the prototype of a Semi-Immersive Virtual 

Habitat, in the form of an environmental device of 16 sqm (4 meters edge length), aimed at 

decreasing agitation and stress-related behaviours in PWD. 

This study presents an attempt to apply VR technologies in the field of dementia care, 

especially in the framework of non-pharmacological therapies, aimed at increasing the 

quality of life of people with dementia. Moreover, COVID-19 pandemic, and the related 

lockdown measures undertaken in Italy, offer a relevant occasion to experiment this 

prototype and its therapeutic outcomes, as forced isolation and lack of socio-assistential 

services led to a heightened need to develop tools and care methods able to lessen stress 

levels and agitation, and increase wellbeing and quality of life for PWD. 
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2. VR Environments 

According to Ellis (1994), a virtual environment consists of three essential components 

which, in a transverse manner, integrate with each other: 

1) Content: this concerns the quality of reproduction of the virtual objects, which 
must be as similar as possible to the real ones, having characteristics of staticity 
and movement, regardless of the user's will or not. In this way, the user has the 
possibility of integrating with the content, as an agent subject but also as a simple 
explorer.  

2) Geometry: refers to the physical extension that the computer programmer intends 
to give to the environment, for example closed (a building) or open (a park).  

3) Dynamics: this concerns the rules of interaction between all the contents that a 
designer must bear in mind when creating a simulation. For a virtual environment 
to be credible, in fact, all the objects contained within it must conform their 
behaviour to the normal laws of physics of the real world. 
 

Currently, there is evidence of the effectiveness of the use of VR in neurorehabilitation with 

cognitive impaired people: i.e., in the rehabilitative treatment of memory disorders, both 

prospective (related to remembering to carry out intentions and actions that cannot be 

carried out at the very moment they are formulated, but must be postponed to a later time 

and in a different retrieval context); and recovery, by using the restoring function (repetitive 

exercises to improve performance in a memory task), for reorganising functions (using the 

intact function to make up for the damaged one) and to calm states of anxiety or agitation 

due to neurodegenerative pathologies that impact the person's cognitive abilities. 

People with cognitive impairments report decreased stress when using VR for both 

stimulation and relaxation (Garcia-Betances, 2015). Moreover, individuals with cognitive 

impairments may positively benefit from the implementation of VR technology care tools 

which encompass quasi-naturalistic and/or realistic stimuli (Manera et al., 2016).  

Thanks to its ability to allow the creation and control of dynamic three-dimensional 

environments, in which behavioural response can be recorded, measured and improved, 

virtual environments offer options that are not available with traditional methods (e.g. 

assessment of cognitive abilities over time, training, sensory stimulation, etc.).  

Nowadays, we can discern 2 main categories of VR simulations employed in VR 

environments: semi-immersive, and fully-immersive ones. 

As Persky & McBride (2009) state “Fully-immersive virtual environments allow researchers 

to create very realistic environments while maintaining a high level of experimental control”. 

This specific VR technology has been successfully implemented in VR environments aimed at 

curing phobias, anxiety, stress and memory problems (Garcia, 2012). 

Semi-immersive virtual environments are computer-generated environment mainly 

composed of interactive computer graphics, designed to physically and/or psychologically 
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immerse one or more users in an alternative reality. This kind of VR Environments can be 

applied in CAVE-like systems, which generates a room-sized semi-immersive virtual 

environments with the number of rear-projected bounding surfaces ranging from 3 to 6 

(eventually including floor and ceiling). 

 

2.1 Semi-Immersive VR Environments in Dementia Care 

Thus, the use of virtual reality environments for people with dementia represents an 

emerging field, particularly in residential facilities for the elderly, where opportunities to 

engage residents in a meaningful way may be limited (Siriaraya & Ang, 2014).  

VR environments are an emerging technology with a variety of potential benefits for many 

aspects of rehabilitation assessment, treatment and research in the field of dementia. An 

interactive and generically immersive virtual environment encourages the creation of virtual 

but realistic environments for people with dementia, designed with the aim of improving the 

quality of life of the person living with dementia and monitoring the person's residual 

capacities (Kim et al., 2019). 

Prior studies have explored design requirements when developing VR Environments 

experiences for PWD in both semi-immersive and fully immersive modalities (Siriaraya & 

Ang, 2014; Hodge et al., 2018).  These studies demonstrated the key role played by VR 

Environments tailored on PWD preferences and personal interests, as it could enhance a 

more meaningful engagement (Tabbaa et al., 2019). 

In particular, the pilot study presented in this paper, focuses on the development of a 

prototype of a semi-immersive VR Environment, called Semi-immersive Virtual Habitat, 

aimed at decreasing agitation and enhancing relaxation in PWD, especially after experiencing 

stressful experiences such as lockdown measures during COVID-19 pandemic. The semi-

immersive Virtual Habitat replicates most of the features of a real-sized CAVE™-like system, 

allowing health professional to introduce non-pharmacological care methods using virtual 

reality environments. Moreover, extensive research has examined the important role quality 

of life plays in the wellbeing of PWD. The environment plays an important role, as it can 

sustain PWD stimulating correctly their residual capabilities, supporting their loss, and 

enhancing their independence (Gramegna, 2017). Thus, therapeutic tools aimed at relieving 

stress and agitation-related behaviours could positively contribute to the enhancement of 

quality of life for PWD. 
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3. Semi-immersive Virtual Habitat for dementia care 

3.1 Definition of the Habitat 

The pilot study presented in this paper is part of a wider research on therapeutic 

environments for PWD carried out within GRACE_Lab, an experimental laboratory of 

research involving designers and researchers from Politecnico di Milano and therapists and 

medical professionals from Genera Onlus, an organization active in the care of PWD in Milan.  

The Semi-immersive Virtual Habitat represents the first digital prototype of a virtual 

therapeutic habitat for PWD developed within GRACE_Lab research. 

The Semi-immersive Virtual Habitat physical structure is mainly based on CAVE™ system 

features and technologies.  The first CAVE™ system was designed and built in 1992 by 

Carolina Cruz-Neira, Daniel J. Sandin, and Thomas A. DeFanti at the University of Illinois, 

Chicago Electronic Visualization Laboratory (Cruz-Neira et al., 1992). CAVE™ system is a 

room-sized semi-immersive virtual environment equipped with three to six projected 

surfaces (eventually including floor and ceiling). 

The Semi-immersive Virtual Habitat is a front projected semi-immersive virtual environment 

which embodies three surfaces for projection and interaction. 

The Semi-immersive Virtual Habitat is an interconnected system aimed at 

stimulating/facilitating cognitive activities involving mainly PWD with Mild and Moderate 

dementia, and only few with Severe Dementia. Through the use of semi-immersive virtual 

reality, the Semi-immersive Virtual Habitat creates an interactive environment where PWD 

can perform cognitive and/or physical activities. In addition, the Semi-immersive Virtual 

Habitat could represent in the future a dynamic monitoring system of cognitive abilities and 

a virtual space for rehabilitation activities. At the moment, these possible functions have not 

yet been tested. Further test and experimentations will be conducted in order to inquiry 

those aspects and develop a defined protocol of use and evaluation. 

The virtual environment is intended to offer different digital configurations in order to create 

multiple scenarios according to the specific activities (i.e. relaxation, contemplation, 

cognitive stimulation, etc.) and needs of PWD using the environmental device.  

3.2 Habitat Features, Purpose and Interactions 

The Semi-immersive Virtual Habitat consists of a physical room enriched with interactive 

digital projections and tools where PWD, accompanied by therapists can perform 

therapeutic, contemplative or playful-educational stimulating activities. Inside this virtual 

environment, researchers adopted a habilitative approach designed to support PWD 

remaining skills instead of stimulating lost or impaired ones, promoting meaningful and 

engaging (Brawley,2007; Zeisel,2013; Zeisel & Raia,2000; Zeisel et al.,2003; Reynolds et al., 

2018). 
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These activities are based on the orchestration, in time and space, of appropriate visual, 

sound, tactile and olfactory stimuli through multimedia projections, lights, sounds, aromas, 

physical objects (i.e. fabrics). In particular, in the pilot study presented in this paper, 

designers and researchers developed a collection of digital contents focused on the 

interactive projection of natural environments, natural elements, animals and outdoor 

natural environments (i.e. reproduction of woods with hidden interactive animals, 

woodlands and seascapes), as promising, but still hardly explored, therapeutic elements to 

foster relaxation in PWD. According to Reynolds et al. (2018) “Research has found that 

viewing nature reduces stress and improves mood, but few studies have focused on the 

potential of viewing nature to reduce negative emotions associated with dementia”. 

Previous studies underline how direct contact with nature has a positive outcome on PWD 

mood and wellbeing (Zeisel,2013; Zeisel & Raia,2000; Zeisel et al.,2003). Nature and in 

particular, gardens and woodlands represent an effective and evidence-based approach to 

reduce agitation-related and stress-related behaviours in PWD (Zeisel, 2013; Reynolds et al. 

2018). Several studies described the benefits of viewing natural scenes and natural 

landscapes on PWD. This supports the hypothesis that also experience a virtual natural 

landscape may reduce stress-related and agitation-related behaviours among PWD. The 

specific purpose of this study was to understand whether a virtual natural experience could 

reduce stress and agitation, enhancing relaxation, in PWD attending a daily care center, after 

a stressful experience such as the lockdown occurred in Italy in 2020 due to COVID-19 

pandemic. 

3.3 Habitat Experience 

Specifically, the pilot study conducted, involved a group of 30 PWD attending a day care 

center in Milan. Participants ranged in age from 70 to 83 years, involving both women and 

men. Moreover, participants were experiencing stress-related and/or agitation-related 

behaviours. Two alternate 30-minutes sessions were conducted with each group. Previously, 

all the persons involved undertook a mini-mental state exam (MMSE). The MMSE was used 

to provide an overall picture of cognitive status and dementia severity and produced a range 

from 9 to 25 where lower scores correspond to greater dementia severity (Folstein et al., 

1975). Participants were divided into two groups, both of them covering Mild, Moderate and 

Severe dementia. Each group experienced alternatively the virtual environment during a 30-

minutes session, in which therapists alternated contemplative views and short interactive 

activities. Initially, an introductory phase was conducted by the therapists: they asked to the 

participants to describe the view they were seeing, which kind of elements they could 

discern, if they liked it or if they were scared. Afterwards, therapists conducted short 

question-based activities, supported by interactive projections taking place in the Semi-

immersive Virtual Habitat. Some of them encompass the contemplation of natural sceneries, 

associated with sounds and odours. In the end, therapists proposed to the participants to 

directly and freely interact with the projections. 
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Fig.1: Pilot study participants spontaneous interaction with Semi-Immersive Virtual Habitat 

4. Outcomes 

Design researchers participated in the sessions as observers. Comments and gestures (in the 

form of body positions, non-verbal gestures and communications, movements) made by 

participants were analyzed to understand the overall reactions. In particular, the sessions 

were audio recorded, in order to be further analysed by the research team, giving special 

emphasis to the comments made by the participants during the different interactions. 

Comments made during the sessions were associated with discomfort, agitation, pleasure, 

relaxation, with supplementary observations regarding reminiscing factors and past life 

events. Comments made by the participants associated with discomfort and agitation were 

“I don’t like this place”, “What’s wrong here”, “I don’t like it”, in a single case accompanied 

by gestures such as searching for an exit wandering purposelessly around the room. 

Comments associated with pleasure encompassed “how beautiful is here”, “wonderful”, “I 

like these trees”, “I feel good”. Often these comments were associated with facial 

expressions indicating enjoyment and astonishment, hand gestures and non-verbal 

expressions indicating positive amazement. Relaxation was detected from body positions 

and gestures: some participants assumed a more relaxed position while seated on the chairs, 

one participant fell asleep during a natural scenery contemplation activity. During the 

sessions, some participants reminisced about past experiences sharing comments like “I 
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have been there”, “when I was young I went there with my family”, “With my wife we liked 

walking in the mountains”. To resume the comments made by participants during the 

sessions, there were 6 comments related to discomfort, 3 comments related to agitation, 22 

to pleasure, 4 related to reminiscence. Regarding the participants, during the sessions, one 

person expressed agitation-related behaviours, wandering around purposelessly. Another 

person expressed discomfort. None of the participants expressed apathic behaviours. 28 

participants out of 30 expressed interest and/or positive mood. Among them 24 undertook 

body positions expressing relaxation and comfort. 1 participant fell asleep during the 

session. We could discern 2 kinds of behaviours among the participants: on one hand, active 

participation accompanied by curiosity for the interactions taking place, on the other hand, 

contemplation and amusement for the virtual sceneries. The last part of each session was 

dedicated to free interactions with the digital environment: 28 participants out of 30 

spontaneously interacted with the digital environment through gestures associated with 

verbal comments. Those comments include “That’s wonderful, you can draw without getting 

dirty”, “look at the flowers I’m drawing”, “I like it”. 

After the sessions, therapists asked to participants to describe their mood. 28 participants 

made positive comments like “I feel good”, “I enjoyed it”, “I’m fine and I liked it”. Therapists 

noticed that the majority of the participants were calm, without expressing agitation-related 

behaviours. Moreover, 11 participants fell asleep after the sessions. 

5. Discussion and Limitations 

The pilot study was conducted with a small sample of participants due to the limited number 

of PWD attending the day care center involved in this research. Recruiting more participants 

for the study was not possible, given the maximum attendance of 35 patients in the day care 

center. Taking into account this limitation, the results are promising, and a sample size of 30 

represents a statistical significance in this pilot study. Accordingly, future studies with larger 

sample sizes have the potential to show results even more significant.  

Previous research supports the benefits of direct contact with nature on hospitalization 

(Ulrich et al., 1991; Rodiek, 2006), and moreover on PWD (Brawley, 2007; Calkins, 2011). 

Virtual environments have been extensively used in the treatment of agitation in people 

with cognitive impairments (Garcia-Betances, 2015), while little research has been 

conducted on the positive effects of virtual environments on PWD (Siriaraya & Ang, 2014), 

making this specific topic a promising field of research.  This pilot study, gives support to the 

hypothesis that a virtual experience of natural scenes may enhance relaxation and positive 

mood, reducing agitation-related behaviours in PWD exposed to a stress period.  

From the pilot study conducted it is possible to deduce that a VR semi-immersive 

experience, focused on the projection of natural environments, significantly improved 

relaxation and pleasure in PWD involved. Pleasure comments and the lack of agitation-
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related and stress-related behaviours underline the positive outcomes of such virtual 

experience on PWD. 

Key findings of this pilot study are that semi-immersive virtual environments positively affect 

the majority of the participants, with only 2 of them expressing increased agitation or 

discomfort. Pleasure and positive mood were clearly identified among the majority of the 

participants. The analysis undertaken during and after the sessions represented an initial 

attempt to evaluate qualitatively the mood and the state of relaxation among participants. 

All the participants involved were showing agitation-related and stress-related behaviours 

before being involved in the semi-immersive virtual sessions. Their spontaneous interactions 

with the virtual environment may represent that semi-immersive virtual environments could 

be considered effective tools in the care of PWD. Moreover, the participants who fell asleep 

after the sessions, may represent a significant sign of the effectiveness of such experiences 

in enhancing the relaxation of stressed PWD without using pharmacological interventions.  

Recommendations for future research regard the involvement of a larger sample of 

participants, in order to strengthen the efficacy of the study. The collection of data in the 

form of comments through the use of a video camera may reduce the influence of the 

presence of a researcher in the room, which could have influenced the emotions and 

behaviours of some of the participants, and so could have represented a limitation to the 

study. Further analysis may be conducted on the potential correlations between the severity 

of dementia (Mild, Moderate or Severe dementia), the type of comments and interactions 

performed with the virtual environment. 

Actually, the ongoing sanitary emergency prevented the researchers to perform further 

studies, as social distancing measures were recently reintroduced in Italy. The introduction 

of heart rate monitoring before and after joining the session in the Semi-Immersive Virtual 

Habitat would represent a significant measure to effectively quantify stress in the 

participants, associated with agitation-related behaviours. Another future significant 

implementation could be the use of eyes tracking technologies in the Semi-immersive Virtual 

Habitat architecture, in order to detect clear signs of agitation among the participants. 

6. Conclusions 

The pilot study presented in this paper has a dual purpose: on one hand, to examine the 

effectiveness of a semi-immersive virtual experience on PWD experiencing agitation-related 

behaviours. On the other hand, this pilot study inquiries the effectiveness of a natural virtual 

experience on PWD, and its capability to reduce stress-related behaviours. Literature 

underlines that direct contact with nature should be preferred, but some studies started to 

explore the effectiveness of virtual natural experiences. The Semi-immersive Virtual Habitat 

presented in this pilot study could be considered a promising tool for enhancing relaxation in 

PWD experiencing agitation, stress and anxiety. The semi-immersive virtual experience 

provided showed positive results in reducing agitation. A virtual space could offer a cost-
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effective solution in the hands of therapists to reduce stress in PWD, without recurring to 

pharmacologic treatments. As Alzheimer’s Association (2015) reports, new treatment 

strategies are needed to help reduce pharmacologic interventions and their associated 

healthrisks.  

New therapeutic tools such as the Semi-Immersive Virtual Habitat presented in this pilot 

study, represent promising tools for the enhancement of the quality of life of PWD, 

especially after experiencing stressful life events such as lockdown and social distancing 

mesures, as happened in 2020. Effective non-pharmacological tools and therapies may 

promote positive mood and relations among PWD, staff and family members involved, and 

may improve PWD involvement in meaningful and pleasurable activities (Livingston et al., 

2014).  

The Semi-Immersive Virtual Habitat presented in this pilot study is not meant to be a stand-

alone intervention, but rather needs to be integrated into a complete care management 

program, tailored on the individual’s needs. 
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Abstract | The onset of COVID-19 pandemic in early 2020 led to an abrupt shift of design 
studios online worldwide. Overnight, design environments fully transitioned from a traditional 
face-to-face setting to a virtual studio. Fashion design educators began deliberating on how 
to teach various projects online as part of the design curricula. In order to deliver certain 
components of the Fashion Design curriculum, faculty and staff resorted to live recorded 
videos in studio or at home to demonstrate pattern making and garment construction to the 
students. On the contrary, it was found that sustainable design module, when delivered as 
part of the curriculum, there are advantages of delivering the project online (or in a blended 
mode once the crisis is over), instead of a complete traditional studio environment. Following 
a practice-based approach, the paper explores the effectiveness and advantages of teaching 
the module in context online by discussing pedagogical techniques through a classroom 
project undertaken during the pandemic. Conducting project and faculty feedback through 
surveys, personal interviews as well as studying students’ work as evidence, a design 
framework has been proposed detailing the flow of learning activities and methods to 
approach sustainability in design curriculum in a holistic manner using an online or blended 
mode of delivery. 

KEYWORDS | EDUCATION FOR SUSTAINABLE DEVELOPMENT (ESD), SUSTAINABLE FASHION 
DESIGN, DESIGN FRAMEWORK, ONLINE LEARNING, BLENDED LEARNING.
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1. Introduction  

The disruption caused by the pandemic-induced nationwide shutdown of schools and 

colleges in early 2020 had alarming ramifications on the education sector worldwide. Novel 

terms like Emergency Remote Teaching (ERT) (Hodges et al., 2020) and Crisis Distance 

Education (CDE) (Al Lily et al., 2020) came into frequent use by researchers to explain the 

forced education scenario the teachers and students collectively found themselves in. Aa 

was found, this type of learning is fundamentally different from online education, e-learning, 

or distance education, in the sense that ERT is an ad-hoc alternative rather than a preferred 

choice (Al Lily et al., 2020; Hodges et al., 2020). In response to the crisis, the digital 

transformation of education (Iivari et al., 2020; Korkmaz & Toraman, 2020) brought about 

meaningful learnings in virtual teaching specifically pertaining to fashion design education, 

wherein a significant part of the curriculum is built around the human body, fabrics, garment 

construction, and most importantly fit and quality of the outcomes—tangible aspects that 

are difficult to replicate in a virtual environment. Teaching sustainable design module as part 

of fashion design curriculum, which is the area of focus in this study, in addition to the above 

aspects also entails problem-based design thinking, working on collaborative assignments, 

field research, and strong industry interface. To summarise, the student is not just producing 

a design outcome such as a garment but developing long-term values and ethics as well.  

To make graduate students become more responsible designers, Education for Sustainable 

Development (ESD) or Education for Sustainability (EfS) has gained increased relevance in 

the last few years, constituting an important part of curricula across design disciplines 

(Thomas, 2009). While ESD focuses on the learning process essential to support sustainable 

development, EfS emphasizes building the capacity to live more sustainably (Lang, 2004). 

The fashion industry generates large quantities of waste at every stage of the supply chain, 

causing harm to the environment (Gam & Banning, 2011), thereby increasing the relevance 

of ESD/EfS in the context of fashion design education. Owing to its long-term nature, 

sustainability as part of the curriculum is a value-driven module (De Kraker & Lansu, 2007; 

Grose, 2013; Huckle, 2006; Wolff, 2020), a way of thinking (Leal Filho, 2010); it is not just 

about equipping students with required knowledge, skills & tools, values & ethics but 

building empathy and resilience as well. The ideas and ethos integrated as part of the 

learning process are internalized for lifelong learning (Yasin & Rahman, 2011), attuned to the 

student's philosophy and aesthetics, with the knowledge developed guiding them in complex 

decision-making situations they may encounter in real-life. Students often take time to 

imbibe these values over the academic years, and so the way the class delivery is 

approached becomes crucial and plays an important role in long-term learning. 

A practice-based research, this study acknowledges that online delivery is not merely a 

digital translation of what is being taught in a face-to-face learning environment but about 

rethinking and realignment of pedagogical practices and classroom delivery. This study 

explores the effectiveness and advantages of teaching sustainable fashion design module 

online by discussing pedagogical techniques through a six-week online classroom project 
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titled 'Design for Sustainability’ taught to undergraduate second-year fashion design 

students in India, during the pandemic. The project has previously been delivered in a 

traditional face-to-face setting, in a pre-pandemic scenario, with 15 contact hours and 15 

self-study hours allocated per week. For this study, qualitative methods like surveys, semi-

structured personal interviews, and written student feedback were employed. Furthermore, 

students’ work—design outcomes, reflections, digital blogs—provided useful insights into 

their thinking and learning processes while they were working on the project. 

The study discusses the delivery formats incorporated during the project, largely focusing on 

Masterclass & Panel Discussion with Global Experts, Thinking Thursday, Independent Study 

(of the Local), and Collaborative Working for Knowledge Sharing; approaches that were 

previously not explored in a traditional learning environment. These techniques can be 

perceived as symptomatic of the present reality but supported with a review and synthesis 

of the literature on sustainable design education in a pandemic setting as well as discussing 

blended models in design education, it can be ascertained that the approaches will stay 

relevant once the crisis is over and face-to-face teaching can resume. For sake of clarity, the 

term ‘blended’ in this paper refers to a mix of physical space (face-to-face) and virtual space 

(online) to facilitate teaching and learning activities. The findings implied that there are 

advantages of teaching sustainability module in a blended mode as compared to a complete 

face-to-face learning environment. As a result of the study, a learning design framework has 

been proposed, detailing out how the module can be delivered in a blended mode. Acting as 

a roadmap for researchers and design faculty teaching on sustainable design module as well 

as to enhance the existing curricula across design disciplines, the framework can be altered 

to suit contextual needs depending on the objectives, timelines, etc. of the project to arrive 

at holistic learning for the student.  

2. Discussing approaches incorporated for online classroom 
delivery 

A six-week-long project taught to a cohort of 32 students, ‘Design for Sustainability’ 

introduced students to sustainable design in the fashion domain underpinned by its core 

notions and ethos. As a concept, sustainability is often interpreted as too broad and abstract 

(Landgren & Pasricha, 2011; Leal Filho, 2010; Thomas, 2009) and at times delivering this 

project in a short duration incorporating the important aspects of sustainability within the 

module can be a challenging task (Yasin & Rahman, 2011). In order to simplify and break 

down the wider concept of sustainability while retaining its significance, a strong emphasis 

was laid on how the project was planned and delivered as well as designed in a way for the 

students to understand the concept from a wider perspective—primarily defined by their 

local context, slowly examining it from the lens of fashion, and eventually moving towards a 

global context.  
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The primary learning outcomes of the project dealt with the student’s demonstration of 

strategic use of research methodologies and analytical tools, formulation of an individual 

point of view as well as the ability to critically comment on the interface of context & design. 

To fulfil these outcomes, different delivery formats were planned incorporating the 6 types 

of teaching and learning activities as formulated by Laurillard (2013) in the Conversational 

Framework – Acquisition, Collaboration, Discussion, Investigation, Practice, and Production. 

While planning the learning activities, special focus was given on how to drive student 

engagement and participation since in a virtual learning environment, as is often found, 

students do not turn on their cameras because of various reasons and find it difficult to build 

a sense of community. Integration of theory and practice (Moore, 2005), as well as a 

combination of synchronous and asynchronous activities including lecture presentations, 

interactive sessions with industry experts, watching documentaries, and holding discussions, 

collaborative learning & assessment, and knowledge checking strategies like quizzes, were 

incorporated. Bloom et al.’s (1984) six levels of cognitive learning – Knowledge, 

Comprehension, Application, Analysis, Synthesis and Evaluation, were referred to in deciding 

the progression of these activities over the course of six weeks.  

Table 1 summarises this alignment along with appropriate technology used in the virtual 

environment for maximizing student engagement. Alongside, the table also suggests the 

possible application of the delivery format in a post-pandemic learning environment. It 

should be noted that each session in any of the formats was held for a maximum of 150-180 

minutes every day, including 10 minutes comfort break. Canvas (Instructure, n.d.) was used 

as a Learning Management System (LMS) to host project content, organize assignments, 

tasks, and activities, share learning outcomes & rubrics, and manage assessments. As first-

time users of Canvas, both the students and the faculty took time to familiarise themselves 

with the platform but eventually found it extremely useful. Additionally, Microsoft Teams 

(Microsoft, n.d.) was used as a video-conferencing platform to conduct online sessions as 

well as for quick sharing of important resources and links or notifying students about any 

changes in the class schedule. Also, various online tools and technologies were used to assist 

student learning, as will be discussed in the next few sections. Working in close collaboration 

with the institute’s librarian, Learning & Resource Centre’s services were extensively used 

with E-books and scanned copies of rare books organized on Google Drive for easy access.  

Feedback during the project was delivered through a combination of mediums – annotated 

corrections on the submission document (using SpeedGrader on Canvas), detailed critique in 

comments, analytic rubrics, peer feedback, and verbal feedback provided by the faculty 

synchronously in groups during online sessions. Since both students and faculty were 

working in a forced online learning environment and there was a lack of resources and 

equipment at home, it was fair to provide more oral or written constructive feedback and 

assessing the student on fewer outcomes—graduating from quantitative to qualitative 

assessment methods (Farrington, 2020). Expectations were explicitly set through the rubric 

with the intended learning outcomes mentioned to assist students in self-paced learning—

an important aspect with the students working in isolation, and for them to align the pace of 
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the classroom, with their health and well-being as the country approached an upward 

increase in the pandemic curve. Being considerate of the situation, all online synchronous 

sessions on Microsoft Teams, barring one-on-one mentoring sessions and sessions 

conducted in breakout rooms, were recorded for students’ reference and hosted on 

Microsoft Steam (Source). During the project, the students maintained a design journal as a 

daily log of reflection on activities as well as made a conscious effort to regularly post their 

reflections on the blogs. Wix, a free website builder (Wix, n.d.) was used as a simple, easy-to-

use technology platform that simultaneously aided in the creation of a digital repository of 

the student’s design journey during the project and concurrently building ‘communities of 

practice’ (Dewitt et al., 2015). 

Table 1: Alignment of teaching & learning activities in accordance with Laurillard’s (2013) 
Conversational Framework 

S.No. Delivery 
format 

Technology 
/ Mode  

Learning 
activity type 

Frequency 
across 
activities 

Synchronicity Post-
pandemic 
learning 
environment 

1 Lecture 
Presentation 

Microsoft 
Teams 
virtual 
meeting 

Acquisition 6 Synchronous Virtual 
classroom 

2 Masterclass + 
Panel 
Discussion 
with Global 
Experts 

Microsoft 
Teams 
virtual 
meeting 

Acquisition + 
Discussion 

7+2 Synchronous Virtual 
classroom 

3 Thinking 
Thursday 

Breakout 
rooms in 
Microsoft 
Teams 

Investigation 4 Synchronous Virtual 
classroom 

4 Independent 
study (of the 
Local) 

Home/ 
Local area 

Investigation 
+ Production 

2 Asynchronous Home and 
On-field 

5 Problem-
based 
Learning Task  

Teams 
meeting + 
Self 

Practice + 
Production 

2 Synchronous 
& 
Asynchronous 

Face-to-face 
classroom  
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6 Collaborative 
Working for 
Knowledge 
Sharing 

Padlet, 
Mural, and 
Mentimeter 

Collaboration 2 Synchronous Virtual 
classroom 

7 Discussion 
Board  

Canvas Discussion 5 Asynchronous Virtual 
classroom 

2.1 Lecture Presentation 

A frequently-used delivery approach, the lecture presentations were largely PowerPoint 

presentations used to introduce concepts around sustainability and fashion, supported by 

the use of collaborative platforms like Padlet (n.d.) or Mentimeter (n.d.) for knowledge 

sharing amongst the students. Aimed at instigating the learner’s curiosity and foster student 

engagement (Latchman et al., 1999), the presentations were not descriptive—had more 

images and less content, with every slide following up with probing questions in order to 

scaffold student’s learning, during the project as well as learning from previous terms. This is 

consistent with Dovros & Makrakis’ (2012) view that scaffolding questions help trigger 

students’ critical skills and allow them to stay focused. For example, while introducing 

sustainable fibres and fabrics, the conversation was initiated from their previous knowledge 

of natural fabrics in the first year. The use of Padlet as a tool with anonymous responses was 

helpful in co-creating this knowledge, the outcome of which was used to discuss the topic 

further (See Figure 1).  

 
Figure 1: Interface of Padlet showcasing students co-creating knowledge during ‘Fibres and 
Fabrics for Sustainability’ discussion.  
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A face-to-face learning environment provides fewer opportunities for this form of 

knowledge sharing amongst the learners. Unlike a physical classroom session where some 

students do not get the chance to contribute to the co-creation of knowledge, in the case of 

the above-mentioned activity, every student was able to share and do so anonymously 

without inhibitions or fear of judgment. In other small in-class activities, for example, while 

discussing longevity, the students were asked to pull out their favourite piece of clothing 

from their wardrobe and study labels in order to understand fabric composition, wash care 

as well as the origins of the garment. This resulted in real-life learning about the significance 

of wash care labels and understand the meaning of various symbols. To supplement the 

learning from lecture presentations, e-books and scanned library resources were shared on 

Canvas LMS.  

2.2 Masterclass & Panel Discussion with Global Experts 

A 90-120 minutes long intense interaction, discussion, or lightning talk lead by an industry 

expert, the online Masterclass format provided students the opportunity to reduce distances 

and interact with global experts from different domains of sustainability irrespective of 

location or traveling constraints. To provide a multifaceted learning experience to the 

students, the project incorporated 7 masterclasses, with experts ranging from 

representatives from waste segregation organizations, sustainable fashion designers, 

journalists, and textile artists to writers, speculative designers, and young graduates. The 

instant project commenced with one such Masterclass titled ‘Trash Talk’ that provided a 

good entry point to the larger domain of sustainability, exposing students to the most basic 

aspects of sustainable living. 

Partly owing to the circumstances where one vied for connecting more with people (albeit 

virtually) and build meaningful connections, the experts were quite enthusiastic to share 

their knowledge & experiences and interact gratis with the students. This format essentially 

reinforced learning from lectures, giving learners an insight into the speaker’s ideas & 

practice in addition to fostering cross-cultural exchanges. In one such masterclass with 

Texas-based textile artist Maday Lange, the students were provided a virtual tour of her 

working studio. The session concluded with the students sharing the quilted textiles they 

had worked on in their summer break and getting a quick review by Maday (See Figure 2). In 

a regular face-to-face format, such an activity would have taken up a lot of time with 

individual students.  
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Figure 2: Screen capture of masterclass with Texas-based artist Maday Lange  

The Panel Discussion format brought together four global experts from various sustainable 

domains to discuss topical issues in the fashion context like supply chain, circular design, co-

existence of luxury and sustainability, the impact of COVID-19 pandemic on fashion systems, 

to name a few. This format was incorporated twice during the project, giving students a 

practical insight into the workings of the industry. Such formats helped them engage in 

discussions with the panellists as well as with their peers, thereby strengthening their 

individual skills like speaking and impersonal communication that did not receive an outlet 

during longer isolation periods (Al Lily et al., 2020). 

2.3 Thinking Thursday 

To lighten up the classroom sessions, with the motive of stimulating students’ curiosity, a 

discussion-only day was planned every Thursday that brought on board artists and curators 

across varied disciplines to collaboratively indulge in a range of activities—from studying and 

critiquing a piece of artwork, discussing and deliberating ways of working and building 

aesthetics, to analysing a research paper. The format acted as a medium for the students to 

contest dilemmatic topics that piqued their interest such as planned obsolescence and 

conspicuous consumption, to name a few. In alignment with the multifaceted nature of ESD, 

the objective of this format was to probe students to activate their analytical and critical 

thinking skills, and encourage open-ended discussions while engaging them in a learner-

centred dialogue. Research by McCarthy & Boyd (2005), indicated that students become 

more critical in their thinking when they try to defend their ideas in a discussion. This form 

of classroom talk, as articulated by Barnes (2010) has the power to shape knowledge 

through learner engagement with processes ranging from hypothesizing, exploration, 

debate, and analysing. Additionally, during the sessions, non-recorded breakout rooms 
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(Poston et al., 2020) with limited faculty intervention allowed students to share their 

thoughts and opinions freely with their peers.   

2.4 Independent Study (of the Local) 

As part of the project, two inquiry-based assignments centred around independent learning, 

assisting students in taking ownership and deciding the pace of their learning. Post the 

‘Trash Talk’ Masterclass at the beginning of the project, they were assigned a home-based 

research task wherein they had to look into different sections in their house – kitchen, 

washroom, dining area, living area, etc. and closely observe the unsustainable products & 

practices and suggest healthy alternatives. The core aim of this peer-reviewed assignment 

was to identify and rationalize the concept of sustainable practices, within the context 

closest to them, their home in this case, and develop an appreciation and critical eye 

towards the impact their lifestyles create on the environment. With analytic rubrics 

providing an objective way for peers to offer feedback, such formative assessment activities 

have a significant impact on improving student learning and are appropriately facilitated 

through online technologies (Carter, 2009; Yam & Rossini, 2011), for example, Canvas LMS in 

the current case. 

With the local aspect forming an important role in understanding sustainability (Fletcher, 

2008), a follow-up of the above assignment required students to study in-depth any one of 

the local industries in their respective region. Titled ‘Finding my Local’, the assignment 

aimed at making students more conversant with their surroundings, articulate their findings, 

and offer critical commentary in the form of a 500-word reflective essay, reinforcing their 

critical and reflective thinking skills, one of the key skills for ESD (Dovros & Makrakis, 2012; 

Howlett et al., 2016; Pavlova, 2013). Furthermore, this kind of student engagement with 

local communities reflects the principles of sustainability (Leal Filho et al., 2018) as well as 

helps them understand different points of view (Too & Bajracharya, 2015). In both the 

activities, the student’s context became important and so this particular assignment was 

designed in a way to reinforce the relevance and importance of local especially during a time 

when there were mobility restrictions. The goal was to make the student more self-aware 

about their surroundings and explore local creative industries via primary research, thereby 

leading to the creation of a customized real-world learning experience for each student. 
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Figure 3: A student’s blog entry on ‘Finding my Local’ assignment.  

2.5 Problem-based Learning Task 

Incorporating the ‘Learning by doing’ philosophy as advocated by De Kraker & Lansu (2007), 

this format involved activities that provided a hands-on learning experience. One particular 

assignment aimed at understanding and finding a solution to the immense amount of cut-

and-sew waste generated in the garment construction process—an important discussion in 

the sustainable fashion context. The students were supposed to select an unused or 

discarded garment from their wardrobe, deconstruct and rip it apart, separating all its 

components, and subsequently place them on a piece of fabric to calculate wastage 

generated in the making of the garment. Further, they investigated how the original garment 

could be re-designed with minimum waste as well as explored different ways of 

incorporating the waste pieces in the new garment, ensuring maximum fabric use. Due to 

material and equipment constraints at home—a dress form and a sewing machine—the 

students were advised ways to put the panels together, other than machine sewing, using 

hand stitches, pleats, tucks, insertions, folding techniques, etc. to assemble and construct 

the garment. Figure 4 shows one such visually documented design process. 
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Figure 4: A student’s work showcasing de-construction and garment waste calculation for her 
garment, and subsequent re-arrangement of the panels to create new design.  

Addressing and understanding the dilemmas and challenges of sustainable development 

requires skills in critical thinking and problem-solving (Huckle, 2006; Thomas, 2009). Such 

assignments prepare students for the industry and aid them in any complex decision-making 

process they may encounter in their day-to-day lives. In another assignment aimed at hands-

on learning, the students approached sustainable garment making through the zero waste 

design method, a popular sustainable design strategy. Initially instructor-led with step-by-
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step demonstration, the assignment involved creating zero-waste patterns through folding 

techniques. In the synchronous online session, all the students had their laptop cameras 

tilted towards their working tables in order to imitate the studio environment, enabling 

students to see each other’s explorations as well as for the faculty to appropriately guide 

them. The small miniature folds—after initial explorations on a 12” small mannequin for 

determining openings, were translated into self-size muslin pieces, asynchronously. In this 

kind of practice-based problem-solving learning environment, the teacher’s role moved from 

an instructor, a primary source of knowledge—to a facilitator (Hoic-Bozic et al., 2008). One-

on-one mentoring sessions, discussion with peers, and self-reflection enabled feedback in 

this format. 

2.6 Collaborative Working for Knowledge Sharing 

To aid participatory decision-making with the peers as well as drive student engagement, 

small activities were planned within the online sessions. In one such classroom activity, 

Mural (n.d.) was used as a collaborative platform. The activity was aimed at understanding 

the origins of the Fashion Revolution movement #whomademyclothes (Fashion Revolution, 

n.d.) and involved critically listening to the narratives of garments' workers that explained 

their working conditions and treatment by employers in a sweatshop in Bangladesh. While 

studying sustainability in the fashion industry, developing an understanding and building 

empathy becomes vital. Following a Flipped Classroom approach (Bergmann & Sams, 2012), 

the students were assigned the pre-work to listen to a 25-minute podcast episode by 

Fashion Revolution (Fashion Revolution Podcast, 2017) prior to the online session. During 

the class, an important dialogue emerged among other discussions points, about Turkish 

factory workers, who made clothes for fast-fashion brand Zara and had placed tags in 

garments that read, "I made this item you are going to buy, but I didn't get paid for it” (Park, 

2017). After listening to the podcast, as a roleplay, they were asked to imagine themselves 

as the garment worker and write a 50-word note to be attached to the garment, answering 

the cue ‘What would you want to say to the customer, if you get a voice?’. They wrote and 

pinned their letters as sticky notes on Mural, a snippet of which is shown in Figure 5. The 

Flipped Classroom approach helped foster a deeper understanding of the concept since 

saving the classroom time to listen to the podcast episode, provided the learners enough 

time to engage in critical discussions in the session. 
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Figure 5: Notes to garment workers on sticky notes on Mural as an outcome of 
#whomademyclothes activity 

2.7 Discussion Board 

The Discussion tool on Canvas LMS was actively used to hold asynchronous discussions on 

micro or out-of-the-classroom activities like documentary & movie reviews, sharing of 

reading resources, opinions on articles, etc. It also acted as a Q&A forum for the students to 

pose question or clarify any doubts on the project. Usually, a thought-provoking statement 

was often posed on the board by the faculty or the student to collectively reflect on. Since 

sustainability as a topic is subjective and is largely defined by one’s socio-cultural context, a 

lot of its aspects require crucial discussions. Hence, topics were chosen in a way that brought 

forward one’s individualised context, thereby fostering intercultural learning. Storytelling 

was used as a powerful way to evoke responses, for example, while discussing upcycling in 

class, the students were asked to share a repurposed story of a garment from their family on 

the discussion board. A comment by one of the students read, 

“When I entered first grade, we had strict restrictions on wearing school uniforms 
with accessories of the proper colour, either grey or the colour of your uniform and 
no other colour was acceptable. My mother knitted a woollen grey scarf for me and I 
never liked it. I always thought it looked so ugly on me. I used to wear it till I got on 
my school bus and then removed it. My mother knew it and she knew I played this 
mischief so she unravelled it and made a cap out of it, mixing a little of black yarn as 
well. I loved it but when it stopped fitting my head, my mother unravelled it again 
and used it to make a crochet cover for the offering plate she took with her to the 
temple.” 

Belonging to different parts of the country, sharing of similar stories & perspectives from 

students’ contexts resulted in building of ideas and experiences amongst the student 
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community. Features like threaded discussions, like, reply to a peer’s comment were 

enabled, thereby helping in building meaningful conversations amongst the student 

community.  

3. Survey Results 

To measure the implications of the delivery approaches, a survey was conducted on Google 

Forms in the first week of conclusion of the project. Questions were answered on a 4-point 

Likert scale form Strongly Agree to Strongly Disagree. Additionally, four face-to-face semi-

structured interviews were conducted, 8 weeks later, with the students from the cohort. 

Table 2 highlights the feedback criteria along with the results. 

Table 2: Student Feedback Survey Results  

S.No. Questions Strongly 
Agree 

Agree Disagree Strongly 
Disagree 

Total 

1. Introduction to the project 
enabled me to understand 
what is expected of me 

15 12 1 0 28 

2. The concepts covered in the 
project were explained well 
(made it easy for me to 
understand and apply) 

14 14 0 0 28 

3. The delivery of the project 
was interactive and 
engaging 

13 15 0 0 28 

4. I was challenged and 
motivated to stretch and 
push my abilities 

15 13 0 0 28 

5. The criteria for feedback has 
been made clear to me 

14 13 1 0 28 

6. Detailed feedback has been 
given on my work in a 
timely manner 

15 12 1 0 28 

7. Feedback given has helped 
in improving the quality of 
work 

14 14 0 0 28 

8. Overall I am satisfied with 
the quality of teaching 

12 15 1 0 28 
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Summarising the results, 96% of the class, 27 out of 28 students were overall satisfied with 

the delivery of the project. Table 3 further elaborates on some of the students’ comments 

sharing aspects of the teaching that they believe had a positive impact on their learning.   

Table 3: Student feedback sharing comments  

S.No. Respondent  Comment 

1. R4 The constant positivity during the class 

2. R8 Masterclasses and one to one discussions. 

3. R10 Everything was taught in a simple, practical manner, making it easier 
to learn 

4. R12 The masterclasses were very enriching and faculty supportive and 
encouraging throughout the project 

5. R14 I think all the aspects helped- masterclasses/ discussions, 
assignments. Challenging yet interesting. 

   

4. Analysis of Approaches 

Based on evaluation of responses generated student feedback through survey and 

interviews, classroom observations, as well as literature review, Table 4 gives a detailed 

analysis of the approached. 

Table 4: Inferences and detailed analysis of delivery approaches  

S.No. Delivery Format Analysis 

1. Lecture 
Presentation 

As observed from the active participation of the majority of the 
students, good attention curve combined with the critical questions 
posed by many of them, it was found that the classroom discussion 
facilitated students’ high-order thinking skills, an important aspect of 
ESD. This format stimulated student participation; oral contributions 
from the students were elaborate, and the responses were quick, 
illustrating that the students found the sessions to be engaging. 
Anonymous responses on Padlet fostered student engagement as 
researchers have found that anonymity in activities makes learners 
more participative since they do not need to reveal their identity (Brady 
et al., 2013). 

2. Masterclass & 
Panel Discussion 
with Global 
Experts 

As per the survey results, the masterclass format was the ‘most-liked’ 
aspect of the project and students found them to be ‘enriching’. As one 
of the interviewees spoke, the sessions gave them a “global viewpoint 
on how artists, designers & organizations are incorporating 
sustainability in their practices.” This format allowed students to get an 
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insight into different aspects and avenues they can explore within the 
larger context of sustainability. Listening to varied perspectives as well 
as building their own, the environment that was consequently built 
through this format, helped students experience they were a part of the 
larger design community.  
 

3.  Thinking 
Thursday 

As was observed in online sessions, this format provided the students 
with a day in the week where they were not concerned about absorbing 
knowledge or producing an output. Through their active participation, it 
can be deduced that the students enjoyed these design thinking 
sessions wherein they were actively observing, analysing ,and 
synthesizing the visual elements they were being exposed to.  

4.  Independent 
Study (of The 
Local) 

As gathered from personal interviews, practical learning was seamlessly 
integrated into the student’s day-to-day personal and professional 
contexts. This format activated the students’ self-initiative skills, making 
them more reflective and self-aware, with most of them looking at their 
home-based industries or the ones in their closest proximity. In an 
interview, a student mentioned that working independently provided 
her ample time to apply her learnings, and critically reflect on them. 
While working on the home-based research assignment, students 
discussed how the assignment led them to initiate conversations with 
their parents and grandparents around sustainability, getting insights on 
how it was being practiced traditionally and applying their findings 
towards the deliverable. 

5. Problem-based 
Learning task 

The assignments were designed to be self-paced and exploratory in 
nature. Although a challenging yet important aspect of the project, 
‘designing around limitations’ further reinforced by the constraints the 
pandemic brought about, strengthened the student’s problem-solving 
skills, compelling them to make conscious decisions at every stage, and 
finding the best possible way to tackle a problematic situation. One of 
the students commented in the survey, “Understanding deconstruction 
has led to ample wastage of fabric in the form of ripped garments.” This 
implies that the student was actively conscious of fabric waste while 
working on the assignment, thereby signifying that the student’s higher-
order thinking skills were activated. 

6. Collaborative 
Working for 
Knowledge 
Sharing 

Collaborative activities were good forms of engagement amongst peers. 
As became apparent from the notes written on Mural, the 
#whomademyclothes activity invited an empathetic response from the 
learners, followed by a discussion where the students commented on 
and appreciated one another’s notes. 

7. Discussion Board Even though students were not evaluated on their participation, they 
were found to be engaged and reflective in the discussion forum with 
their comments supported by sound knowledge. Important arguments 
were being raised in threaded comments that prompted others to join 
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the conversation, fostering peer-based learning. Echoing Dovros & 
Makrakis’ (2012) view and as was observed, introverted students were 
better at expressing their opinions asynchronously as compared to a 
traditional face-to-face classroom, thereby building a supportive and 
inclusive learning environment. 
 

Additionally, annotations on SpeedGrader on Canvas (n.d.) helped in sharing individualized 

feedback which is a powerful learning engine as espoused by Rapanta et al. (2020) in their 

research. For every assignment, rubrics were shared on Canvas to set expectations. One of 

the students interviewed shared that the rubrics helped her direct her learning on the 

project, a sentiment echoed by Mirriahi et al. (2015) as well. An emergent asynchronous 

communications approach, blogging acted as a strong learning tool (Rhode, 2009) with the 

student documenting their daily or weekly reflections (based on the learner’s pace) on 

classroom discussions. Arena (2008, p.3) identifies that blogging also promotes higher-order 

thinking skills since, in order to establish a conversation and to construct knowledge 

collectively, learners and instructors will have to “… go beyond superficialities, posting 

entries that increase reflection, analysis, discussion, and synthesis.”  

As has been discussed by many researchers, the main challenges faced by the students in a 

remote teaching environment primarily included – impact on emotional well-being, absence 

of dedicated working space, lack of family support, socio-cultural barriers, technical glitches, 

internet connectivity issues, etc. (Iivari et al., 2020; Kini-Singh, 2020; Paudel, 2020; Rapanta 

et al., 2020). In addition to these challenges, the author observed the following 

shortcomings as well: 

• In the absence of necessary equipment, primarily a dress form and a sewing 

machine at home, the fit, and quality of garments impacted design outcomes. 

While some students had provision of these at their homes, some did not and so 

it was fair to not assess them on the construction aspect of the assignment, but 

on the conceptual strength of the design as well as their risk-taking abilities; the 

alignment of Learning Outcomes (LOs) in the rubric was done accordingly. It was 

also ensured that the students were well-appreciated when they mitigated 

problems while working from their home environment. 

• As one of the interviewees pointed out, the students were not getting enough 

chances to see each other’s work unlike in a face-to-face setting. The student 

spoke about how seeing each other’s work motivates and encourages them to 

perform better. To resolve this dilemma in future projects, free cloud storage 

platforms like Shared Drives on Google (Google Drives for Developers, n.d.) or 

OneDrive on Microsoft (n.d.) can be incorporated. 

• In the shutdown scenario, students were unable to undertake a campus-based 

learning project, unlike last year when the project was delivered in a face-to-face 

setting. As emphasized by many researchers, the campus—as a learning location 

and students’ first contact to practical experience—forms an important element 

in understanding sustainability concepts through problem-solving (Gudz, 2004; 
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Moore, 2005; Too & Bajracharya, 2015). Due to remote teaching, the students 

missed out on this learning aspect. 

• Collaborative learning through teamwork can be explored as one of the delivery 

formats. As emphasised by Remington et al. (2017), teamwork encourages every 

team member to be actively involved and accountable for their learning goal. 

Additionally, working as part of the team, learners develop skills like leadership, 

communication, considering different perspectives and opinions as well as 

conflict resolution. Since this was the first instance a project was delivered 

completely online and due to lack of experience in planning and designing 

activities incorporating teamwork, the format could not be explored but now 

with much experience, this can be further worked upon. 

4. Opportunities in a post-pandemic scenario 

There is no doubt that a virtual environment that educators were inadvertently forced into, 

played a huge role in the planning and restructuring of the design of various projects. The 

efforts put into remodelling projects from a face-to-face to an online mode leads to the 

pertinent question of whether or not these practices will be relevant in a post-pandemic 

scenario. Design institutes worldwide are already considering a blended approach that 

involves a combination of traditional and online delivery methods, keeping in mind the 

advantages and opportunities that online learning environments offer – flexibility, 

accessibility, allowance of self-paced learning, affordability, to name a few (Bleed, 2001; 

Carman, 2005; Iivari et al., 2020; Kini-Singh, 2020; Paudel, 2020; Rapanta et al., 2020; Singh 

& Phirriyalatha, 2020).  

As per the student survey results, 5 out of 6 students feel that they would have performed 

better in a part studio, part virtual environment, as opposed to a complete face-to-face or a 

complete virtual learning environment. This brings into light a blended mode of delivery, and 

hence, the following approaches can be suggested for if and when the project is delivered in 

a blended mode: 

• In order to space out the level of learning in the context of sustainable fashion 

design, it is advisable that this component should start early in the first year of 

fashion design itself, to create a significant experience at each level. This results 

in a scaffolded learning experience for the students, sharing Bruner’s (2009) view 

in his Spiral Curriculum theory. 

• The number of masterclasses can be minimized to accommodate other virtual 

events aimed at participatory learning amongst peers such as Virtual 

Hackathons. Hackathons are collaborative and intense activities with the focus 

on producing a definite outcome by the end of the event (Aguado et al., 2014).  

• More interdisciplinary approaches can be explored such as working on 

collaborative assignments with students from other disciplines—communication 
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design or product design. Not only does it form an important element of ESD 

(Yasin & Rahman, 2011), it has been routinely highlighted by many researchers 

that the transformation in higher education towards sustainability should 

encourage inter and transdisciplinary approaches (Ferrer-Balas et al., 2009; 

Moore, 2005; Remington-Doucette et al., 2013; Sterling, 2013).  

5. Learning Design Framework for blended delivery  

 
As Kini-Singh (2020), Pektas & Gurel (2014), and other researchers have reiterated, blended 

learning in design education is not a new phenomenon, with appropriate use of technology 

becoming important for facilitating and enhancing the learning experience (Rapanta et al., 

2020). Informed by qualitative data collected from respondents as well as supported with 

literature, a blended learning framework has been designed based on a layered thinking 

approach that can be used to deliver the module holistically (See Fig 6). Following the 

essential ingredients for blended learning, as formulated by Carman (2005), the cells with 

white background suggest that the format works best in a virtual learning environment while 

the cells with grey background require physical studio space. As has been routinely 

observed, incorporating varied platforms for learning is less monotonous for the students, 

and makes them more inquisitive learners. Thought-provoking activities as part of the 

framework will help intensify the learning process. Design Council’s (n.d.) double diamond 

model was referenced to plan how students' learning during the project can be reinforced 

through different delivery formats (as highlighted in different coloured boxes). 
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Figure 6: Proposed design framework for a blended mode of delivery of sustainability module 
taught to third year undergraduate Fashion Design students 

5.1 Discussion & Limitations  
 
As was observed and has been pointed out by Dovros & Makrakis (2012) in their research, at 

times, design faculty find it challenging to orient their curriculum owing to the 

multidimensional complexity of the sustainability module. The proposed framework aims to 

assist educators in ad-hoc circumstances like the ones encountered in the past year. As 

advocated by Carman (2005), “People perform better when they have a mix of modalities 

and methods of learning.” The framework, in this case, helps cater to different students’ 
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learning styles and pace (Rapanta et al., 2020). Some of the challenges that one can 

encounter while using the framework are: 

• Considering student diversity while working in a virtual environment and as aptly 

articulated by Pedró (2012) in their research, one should be mindful of the fact 

that various kinds of polarizations exist between those who have access to and 

ability to develop digital literacy skills and those who do not.  

• Although multiple online technologies and tools were discussed in the instant 

research, one cannot assume that all platforms are safe to work on. As Rapanta 

et al. (2020) warned, available ‘free’ tools may share user data with third parties 

and this may not align well with an institute’s privacy & protection policies. In 

addition to this, not all online tools are free or there are certain limitations on 

the number of users or the number of files that can be created. The use of such 

platforms, as mentioned in the paper, was done as an experimentation phase, 

before deciding on whether or not the institute should invest in them.  

Another limitation of the framework is that it does not accommodate faculty’s digital literacy 

skills and other competencies while adapting to new technology or platform and ease of 

working. In this context, the framework can start a larger conversation worthy of a separate 

paper. Also, as Leal Filho et al. (2018) pointed out “…the capabilities of academic staff to 

support learning transformation processes are too often assumed, and more attention 

should be devoted to faculty professional training.” Hence, the development of appropriate 

pedagogical content knowledge (Shulman, 1987) will be required for designing and 

delivering the project in a blended mode.  

6. Conclusions 

The research conducted in this paper gives an overview of the approaches incorporated in 

the delivery of a Sustainable Design module virtually during the pandemic, as well as 

suggests ways of rethinking teaching Sustainable Fashion Design in a blended mode. Design 

educators worldwide have always believed that studios are best functional in a physical 

setting unless there is not a provision for one, but the findings of this paper imply that it is 

advantageous to take some or most of the aspects of a sustainable design module in the 

fashion domain online for better student learning and engagement with the 

project. Incorporating activities and tasks as part of different formats, as discussed in the 

paper, and aligning these with varied learning activity types leads to holistic learning for the 

student that has a lasting impact. As was identified, an online learning environment leads to 

more independent and self-driven learning for the student.  

Blended approaches in delivering modules in fashion design curriculum may become the 

norm in the future irrespective of any calamitous situation that may occur. The pedagogical 

approaches and methods discussed in the study will continue to remain relevant in a post-

pandemic learning environment. More in-depth comparisons could have been drawn when 

the project was taught last year in a complete traditional face-to-face learning environment 
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versus an online delivery, however, that study would have been out of the limits of this 

paper. In order to further enhance the design of the framework, another aspect that can be 

studied further is exploring the approaches and implications as well as the proposed learning 

design framework from a faculty's perspective and accommodate their challenges. As an 

important participant in the student’s learning process, the faculty needs to be conversant 

as well as comfortable with the technologies incorporated in the classroom delivery.  
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Abstract | This paper describes the impacts of Covid-19 on the social innovation incubation 
programme, ‘The School of the Neighbourhoods’, promoted by the Municipality of Milan, as 
a policy that aims to enable and empower prospective social innovators to transform ideas 
into prototypes and actions. The nature of the programme, intrinsically disruptive because 
focussed on up skilling people, on learning from the most interesting experiences, on 
providing solutions and generating social impact, has been regarded as an already 
potentially excellent answer to the pandemic in a ‘new normal’ perspective. The programme 
has now been adjusted to increase its capacity to activate a strategic conversation with and 
within local communities and to train the sense-making ability of the prospective innovators 
to design a ‘new normal’. It may be regarded as a living experiment to enhance the resilience 
of a city, part of a wider policy for the cultural and technical empowerment of communities 
before and beyond the pandemic circumstances. 
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STRATEGIC DESIGN, PROTOTYPE   

2471   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL



M. Corubolo, A. Meroni, D. Selloni 

 

1. Background knowledge  

1.1 Design for social innovation incubation.  

The dramatic effects of the CoVid19 pandemic had an impact on people's lives in every 

country in the world. The state of emergency has affected all levels of society, highlighting 

how much a choral and cohesive action among different sectors is necessary in facing issues 

arisen from this situation and in devising a change on a systemic level.  

At the local level, communities have shown an unprecedented capacity of action, often 

collected in repositories or platforms (to mentions but a few: in the city of Milano, the 

initiative by the municipality ‘Milano Aiuta’1; in the city of New York the initiative ‘Mutual 

Aid NYC’2; in the USA the ‘Mutual Aid Hub’3, and many more), by fast prototyping innovative 

solutions as creative reactions to the emergency state. Considering the main traits of such 

extemporaneous initiatives (e.g.: the origination in the local community, the creation of 

collaborative relationships often based on mutuality, the innovative use of resources to 

create commons, the care for social inclusion and public value, beside the massive and 

creative adoption of digital solutions), these can be considered as practices of social 

innovation (Murray et al, 2010; Howaldt, J. et al 2018). As such, they might benefit from 

specific support policies to scale and to increase both their efficiency and impact, so to 

create the basis for a more proactive and participatory post-emergency society. This paper 

discusses the contribution of design to shape a strategy that an existing social innovation 

local policy may explore to capture the momentum associated to the pandemic and to 

envision a ‘new normal’. More in particular it describes some of the initiatives undertaken 

within ‘The School of the Neighbourhoods’, a programme promoted by the Polimi DESIS Lab 

- Design Department of Politecnico di Milano with the aim to enable and empower 

prospective social innovators in areas of the city in need for an economic and social boost. 

As discussed in several arenas (Meroni, 2019; Lou, 2018; AAVV, 2015) social innovation is a 

key element to create more resilient societies, that is able to achieve and sustain health and 

well-being through recovery (how well people bounce back and fully recover from challenge) 

and sustainability (how well people sustain health and psychological well-being in a dynamic 

and changing environment). In fact, from a design perspective in particular, social innovation 

is a process that, at the same time, implies and results from empowering people to 

overcome difficulties by using creative thinking and problem solving, looking at problems as 

opportunities and becoming open to change. As such, designing for social innovation is a 

way to strengthen the resilience of a community.  

 

The scholarly debate around how social innovation can be empowered and enabled is wide 

and articulated (Dees et al, 2004; Westley & Antadze, 2010; de Bruin & Stangl, 2013; Gabriel, 

 
1 ‘Milano Aiuta’, https://milanoaiuta-servizi.comune.milano.it 
2 ‘Mutual Aid NYC’ https://mutualaid.nyc 
3 ‘Mutual Aid Hub’, https://www.mutualaidhub.org 
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2014): it is particularly focused on the trajectories of scaling and on the programmes to 

accelerate and sustain such progresses. A common agreement emerged on the necessity of 

moving beyond the idea of scaling as an organizational growth (Bradach, 2010; Addarii & 

Lipparini, 2017) narrowed on the capacity of the single innovator to acquire technical skills 

to improve the performances. Instead, the dichotomy between ‘scaling out’ – disseminating 

social innovation to benefit more communities – and ‘scaling up’ – connecting the social 

innovation to opportunities in the broader economic, political, legal or cultural context 

(Westley & Antadze, 2013) – is useful to frame the subject of this paper. In fact, it helps to 

understand that effective processes enabling social innovation need to nurture an 

innovation culture in society at large (Moulaert & Van den Broeck, 2018; Meroni, 2019) 

besides to train specific skills and provide technical measures. Indeed, incubation 

experiences (Davies & Simon, 2013b; Miller and Stacey, 2014) have demonstrated that 

supporting social innovations requires to consider, as part of the process, disseminative, 

open and inspirational initiatives with a twofold aim: on the one side, to empower 

communities, by generating awareness, critical and creative thinking, entrepreneurial skills 

to develop ideas that can generate public value (Murray et al, 2010; Pauwels et al, 2016; 

Selloni, 2017) and, on the other side, to stimulate in people openness, interest and then 

behavioural change toward different ways of living (Manzini & Jégou, 2008).  

 

In this line, we can see that in the last few years the public sector, specifically at the local 

government level, has been acquiring awareness and knowledge on the importance of 

setting the stage for design conversations about the future of the cities as ordinary practices 

of participation. These initiatives are  ‘infrastructuring’ processes according to the definition 

of the Scandinavian scholars of participatory design  (Karasti and Syrjänen, 2004; Hillgren et 

al, 2011): policies aiming to connect the players of the civil society, by building relations and 

organising purposeful encounters to stimulate social innovation from citizen-based 

initiatives. These policies are not straightforward directed to produce solutions for societal 

challenges, but are rather strategies to stimulate conversations, collaborations, mutual trust 

and awareness among the players as preconditions to accelerate social innovation and 

important as the more operative measures.  

By acknowledging the diffused creativity of local communities and “empowering people to 

conceive, develop and produce solutions together” (European Commission, 2013; Davies & 

Simon, 2013a), such policies configure themselves as a “designerly way” (Cross, 1982) of 

incubating social innovation, for two distinct reasons: 

1. On the one side, they aim to form the capabilities of understanding and tackling 

ill-defined problems, of synthesising, inventing, making and doing. They do so by 

stimulating awareness on the on-going challenges, by making people, familiar 

with the surrounding ecosystem and not afraid to experiment and by facilitating 

participation. In other words, these policies are thought to create a culture of 

innovation, so to stimulate sense-making, behavioural change and the readiness 
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to adopt new ways of living. We can call them ‘actions of cultural-

empowerment’. 

2. On the other side, they operatively support people in framing intuitions, 

modelling interactions, using ingenuity, empathy and developing a concern for 

‘appropriateness’ (Cross, 1982), adopting a ‘design thinking’ approach and 

largely using service design methods and tools. Through these actions, 

incubation programmes aim at developing in the innovators the more technical 

skills of design and entrepreneurship, so to accelerate the conception and 

prototyping of solutions. We can call them ‘actions of technical-empowerment’. 

According to Manzini (2015), a designer may act within these social innovation policies as 

‘expert’, able to trigger, facilitate and participate in different ‘design conversations’.  

 

Thus, in this paper, when speaking about design for social innovation incubation, we refer to 

both these different kinds of actions of cultural and technical empowerment, implemented 

within policies that can be described as participatory processes involving social innovators 

and stakeholders, where designers contribute by bringing and transmitting different 

competences mainly from the service design domain, among which, co-design has a relevant 

role as a way to achieve citizen empowerment (Selloni, 2017). In fact, being social 

innovations relational, collaborative and multi-stakeholder forms of service, service design 

acquires relevance to social innovators for 1) outlining complex form of interactions, while 

keeping a focus on maximizing their social impact, 2) addressing a defined target audience of 

beneficiaries and their needs, 3) designing the experience of the users and of all people 

engaged, 4) considering the adoption and adaptation of technologies, 5) conceiving 

innovative form of purpose-driven partnerships with a wider potential network of 

stakeholders, and 6) establishing meaningful relationships with the community and co-

designing the solution with it.       

1.2 Design for public-interest services and place development.  

Public-interest services are solutions able to create a value that can be shared among the 

community: they do not benefit only few individuals, yet respond to individual interests and 

needs. They serve the well-being of a social collective, while transforming the culture of a 

community by means of participation, deliberation and social learning (Selloni, 2017). They 

are the outcome of a “configuration of citizens construed as a ‘public’ around a crucial issue 

in a local context” (Selloni, 2017, page 41) and they are placed within a hybrid area between 

the state and the market.  

The convergence of the notions of public-interest services and social innovation is evident 

and recognised, being the latter focussed on changing social practices in order to overcome 

societal challenges, meeting social demands and exploring different ways of doing things, 

while creating social relations and public value (Howaldt, J. et al, 2018). It unfolds from the 

natural and conscious desire of citizens to be pro-active and from their need of having things 

done in a more satisfactory way.   
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As a result, it is increasingly becoming an integral part of public policies the strategy of 

enabling social innovation to flourish in places, cities or neighbourhoods where the social 

fabric is weak, the commons are inexistent or disappearing, and the public value is few 

recognised. This is precisely where social innovators can bring substantial benefits for 

people, de-facto partnering with the public administration for the purpose of regenerating 

places and communities. 

1.3 An experiment of resilience 

When it comes to the circumstances of Covid-19 pandemic, both the described design 

approaches might be called up as instrumental to envision and experiment with a 

tremendous transformation. A transformation intended to be necessary not only to manage 

the transition to the so-called ‘new normal’, but also to shape this new normal in itself. In 

fact, we are now in the unique position, as a society, of orienting the needs, values and 

priorities that will inform the future. The design community must have a voice in this by 

bringing its expertise to the several policies across the world aimed at the cultural and 

technical empowerment of citizens for the generation of public-interest initiatives. 

 

The programme ‘The School of the Neighbourhoods’ started at the end of 2018, time before 

the pandemic: yet, in its premises the foundations of this approach are well established, 

since it has the ambition to make emerge and empower the innovators, to facilitate 

collaborations at the neighbourhood level, to align the visions towards a shared and 

collective value of social innovation, to improve the quality of life at the local scale. As a 

whole, it intrinsically puts into action the above-mentioned strategies for resilience, namely 

empowering people make a new sense of their life, using creative thinking and problem 

solving, looking at problems as opportunities and becoming open to change. 

With the outbreak of Coronavirus, the fundamentals of this programme did not change, but 

the way in which it is being implemented and the relationship with the innovators and the 

context actually did, not only as a reaction to the temporary circumstances. The whole 

programme, thus, is undergoing a resilience test in itself against the uncertainty provoked by 

the pandemic. 

2. The case study of ‘The School of the Neighbourhoods’  

2.1 Context: Milan, ‘a social innovation city’ reacting to Covid-19 

Over the last years the city of Milan, according to different observers, has witnessed a period 

of ‘renaissance’ (Guerrini, 2017; Magni, 2018), energised by Expo 2015 and supported by a 

changed city government (Tajani, 2016), as well as a series of public/private projects 

contributing to shape its identity of vibrant, restless, city and to expand its capacity for 

innovation (Clark et al, 2018). From February 2020, the pandemic of Covid-19 dramatically 
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hit Milan (and the whole Lombardy region) as the very first area in Europe: it was, since the 

beginning to date, the most impacted area in Italy and a great shock for the whole city. One 

of the first actions of the municipality was to publish a document open to the city's 

contribution, entitled ‘Milano 2020 - city adaptation strategies’ (Comune di Milano, 2020a). 

It is a strategic document to explore some possible scenarios for the restarting of Milan, 

together with actions for the management of a ‘new normal’, focusing on the dimension of 

the neighbourhood as the unit through which to reconceive the services and sociality of a 

city and explicitly connected to the ‘15-minute city’ model developed by Carlos Moreno and 

welcomed by many other cities in the world (C40 Mayor’s Agenda for a Green and Just 

Recovery, 2020). The purpose of ‘Milano 2020’ was precisely to collect suggestions focusing 

on reconceiving services and sociality of a city (Comune di Milano, 2020a): the success of the 

initiative (335 extended proposals among 2967 received ideas) testifies the willingness of 

the Milanese to promptly respond to the pandemic. Looking at the silver lining, this 

momentum has materialised, for instance, into a fast and fearless digital experimentation, a 

test of flexible working solutions, a series of solidarity initiatives, an emotional and 

collaborative use of the public space, a rethought of life priorities. It has also generated new 

dramatic needs, often basic and primary, connected to the social and economic crisis. 

2.2. ‘The School of the Neighbourhoods’: structure and phases 

‘The School of the Neighbourhoods’ (La Scuola dei Quartieri, 2018-22) is a programme 

initiated by the municipality of Milan to stimulate and enable social innovation in some 

disadvantaged areas of the city. The research group of the authors is core part of the 

consortium of partners implementing the project.  

The programme is organised into 3 main cycles of scouting and incubation, impacting 

different areas of the city in the outskirts. Each cycle lasts about one year and is composed 

of 3 phases. While the first phase of scouting takes more a form of cultural-empowerment, 

the third phase of prototyping and accelerating solutions is more a form of technical-

empowerment. The second phase, which consists in the School’s ‘Advanced training’ is 

something in between: on the one side, it is about supporting people to tackle challenges 

and invent innovative responses, on the other it deals with modelling solutions and 

developing entrepreneurial skills. 

Here below we provide a brief description of the process. 

 

1. Scouting and participation to the municipal call: citizens are called to participation through 

a series of initiatives ‘on site’. The first step of ‘The School of the Neighbourhoods’ is indeed 

a free and open programme of encounters that aims to let needs and opportunities 

expressed by the neighbourhoods to meet prospective social innovators and to guide them 

in submitting their ideas to the call. Conceived as an incremental path of support, it consists 

of 5 different formats that move from an initial 1:1 interview with the participant to a series 

of meetings investigating the impact of the project and its relevance for the communities, 

and finally a more technical workshop that supports participants in the preliminary design of 
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the solution and the drafting of the application. Besides this, the first phase encompasses 

open lectures from the neighbourhoods, a series of ‘The Good Stories’ (Figure 1) from the 

communities and established events such as ‘The Ideas’ Festival”, during which we 

developed a series of design tools such as ‘The Fortune-Teller of Ideas’ (Figure 2), a set of 

cards to stimulate ideas, and ‘The Compass of the Ideas’, a tool to navigate the design of an 

idea (Figure 3).  

 

 

Figure 1. ‘The Good Stories’ exhibition aims at inspiring new ideas by presenting innovative 
service models based on existing social innovation practices.  

 

Figure 2. ‘The Fortune-Teller of Ideas’ designed to stimulate new ideas. 

2477   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL



M. Corubolo, A. Meroni, D. Selloni 

 

 

Figure 3. The desk of ‘The Compass of the Ideas’ to support the initial design phase of a 
project. 

2. Advanced training: selected participants attend an intensive training programme lasting 

10 weeks in which they learn how to transform their idea from an initial concept into an 

actual solution. The ideas are deepened in all dimensions from the value proposition to the 

user journey, identifying possible business models and legal forms, until a phase of 

prototyping and of defining an action plan for the first year of development. As stated, our 

contribution is focused on diverse areas of the design discipline: mainly service design, as 

the majority of the ideas are service solutions that need to be framed by using service design 

tools, but also co-designing and prototyping are key-expertise, because engaging multi-

stakeholder communities is part of the process as well as the ability to transform a solution 

into a prototype easily actionable and adjustable. 

 

3. Prototyping and personalised support: selected participants receive personalized support 

and a project grant up to a maximum of 25000 euros to co-finance the first year of activity. 

Aim of this stage is to prototype the solution designed during ‘The School of the 

Neighbourhoods’, adapting it to the changing conditions and involving the neighbourhood in 

a process of experimentation and often co-production of the activities 

2.3 ‘The School of the Neighbourhoods’ for the ‘new normal’ 

Within the pandemic situation, ‘The School of the Neighbourhoods’ has being regarded as an 

ideal initiative to support projects that could match the needs related with the post-

emergency conditions of the city, such as new models of aggregation, food-related services, 

alternative forms of care and much more. The reflection made within the whole consortium 

and with the municipality brought to decision of strengthening the capacity of ‘The School of 
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the Neighbourhoods’ to attract or make emerge ideas consistent with the strategy of the 

Municipality for future and desirable for their potential of creating public value. The wide 

principle at the basis of the redesign of the programme, besides the contingency of 

organising scouting and training activities in an effective way, is to plan and act for the 

future. For the ‘new normal’ indeed, moving from the stimulus of what we would like to see 

realized in the long term that this emergency could somehow promote, so to capture the 

momentum generated by Covid-19. This reflection regards the whole programme, yet, for 

the purpose of this article we focus the discussion on the redesign of the second cycle of 

scouting and incubation (started in January 2020), which has been heavily impacted by the 

isolation measures that locked down Italy.   

 

Being the second cycle interrupted in its scouting phase, the first action promoted by the 

municipality, in a constant dialogue with the consortium, was to reformulate a new 

communication and scouting plan to better tackle the new condition of the city and 

specifically of the targeted neighbourhoods. Conceived as a set of initiatives of cultural-

empowerment, it resulted, for example, in a new online format of open lessons named ‘Live 

from the Neighbourhoods’ to give voice to adaptation strategies and initiatives (Figure 4). 

Their goal was to showcase different living experiences in order to feed the civic 

imagination, spread awareness and inspire new projects to face the uncertainty of the time. 

Such initiative was reinforced and integrated to the third cycle (currently on-going), together 

with new online tools to support participant in getting into contact with local communities 

during the pandemic restrictions (e.g. ‘Explore the Neighbourhood’, designed as an online 

pocket guide and a series of  ‘Virtual Walks’ of the neighbourhood).  
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Figure 4. The scouting activities of the School experimented with online, offline and blended 
ways of connecting participants and the neighbourhoods. 

Furthermore, the call for ideas and the scouting phase of the second cycle were re-oriented 

for attracting social innovators with a more robust background in terms of networks, and 

resources. The assumption at the base of this orientation was that citizens more prepared, 

motivated to adjust their ideas and with a more established network of relationships in the 

neighbourhoods were likely to be more capable to face the present situation and, to drive 

other subjects toward action, eventually uplifting the overall quality of life. To make this in 

practice, we designed a way of conducting the interviews with the prospective innovators 

explicitly aimed at bringing about a form of technical-empowerment. A tool for the logical 

review of the idea was created, so to be used during short on-line interviews. Designed as a 

progressive journey, it allowed both the team of the School and the innovators to become 

aware of the concreteness and potential of the idea and its promoters.  

 

As a result of these initiatives, in June 2020, 57 applications were submitted by 157 citizens 

and among these, 25 ideas have been selected to participate to the advanced training. 

Looking at the numbers, 19 out of these 25 proposals participated to the scouting phase, 

thus being involved in the dissemination and light training activities. As a matter of fact, the 

call received more applications than in the first cycle (+20% of applications) of an increased 

quality attested by a higher average evaluation score. This seems to reach the objective of 

having more concrete and promising ideas. Some proposals, such as a platform to display 

and connect local shops, a neighbourhood hub, a service to support collaborative actions in 

condominiums, can be defined as actual ‘neighbourhood services’ and can be viewed as an 
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evolution of the small daily tasks exchange that some communities of neighbours carried out 

during the lockdown. Moreover, the submissions revealed a renewed attention to a more 

participative use of the public space and to the topics of ecology and sustainability, seen as 

collective and collaborative actions (thus installing smart machineries in condominiums, 

reinterpreting the urban gardens in terms of a new proximity and activating agroforestry 

processes in periurban areas). 

In our view, this orientation of the proposals towards the creation of a more connected and 

dense social fabric is linked to the several mentioned local initiatives in which the principle 

of proximity is crucial: people give back meaning to district, to neighbourhood practices, to 

the creation of a network of relationships with a high level of connectivity, even more 

important in Covid-19 time.      

In addition, we have seen some changes in the profiles of the people submitting ideas to the 

call. Indeed, compared to the first cycle, the participants are on average younger, most of 

them are inhabitants of the target neighbourhoods, and with a stronger motivation of 

contributing to the improvement of their own district. They also demonstrate a wider 

capacity of relying on existing networks, testified by the increased number of letters of 

support.  

 

The advanced training that started in September 2020 was completely redesigned into 

dynamic and modular digital formats, which includes video-pills, online lectures, 1:1 

coaching support and an open platform, but also a ‘blended’ modality that combines digital 

and physical encounters with local communities (when allowed). As regard to the contents 

of the lectures, the redesign focused on paying more attention to critical aspects and good 

practices emerged during the Covid-19 outbreak, but also on supporting participants in the 

design of more adaptive solutions. Moreover, managing ambiguity has become one of the 

most important subjects of the training so to deal with aspects (such as flexible offering, 

integration of different digital touch points, integration of new assets and stakeholders), that 

emerged as crucial during the pandemic, while keeping the focus on maximizing the social 

impact of the solutions. 

3. Incubating social innovation as a policy for resilient cities  

As in many other cities, we can assume that in Milan the pandemic has exacerbated context 

related critical issues, being these connected to inequalities, fragilities, unemployment, 

access to resources, quality of the urban commons, insulation, bad narratives and 

perceptions, personal safety and security (Sokol and Pataccini, 2020). While doing this, it has 

also brought out unprecedented forms of solidarity and mutuality, concretised by creative 

communities into original solutions to new ‘old’ needs, often primary, such as making a 

living, receiving care and socialising. This can be synthesised in the observation that the 

creativity spread in society is a powerful bottom-up resource for the resilience of cities. Yet, 

this creativity and what it is able to produce needs to be supported and empowered, so to 
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scale up (influencing institutions and rules) and scale out (getting more robust, diffused and 

therefore impactful). The occasion offered by the on-going programme ‘The School of the 

Neighbourhoods’ to make this happen and shape a post-coronavirus society could not be 

neglected. In fact, the readdress of its actions as a response to the situation was both a need 

and an opportunity for strengthening a programme already very much in tune with the 

strategies toward the ‘new normal’. 

 

Adopting a design for social innovation perspective, we can comment and cluster the actions 

according to their ambition to produce a cultural or technical empowerment. 

With regard to the the first kind, the cultural-empowerment, the scouting, communication 

and dissemination initiatives conducted in the neighbourhoods, such as the online format 

‘Live from the Neighbourhoods’, the open lectures, the ‘Good Stories’ and the digital open 

workshops to explore the neighbourhood, together with the new strategies and actions 

designed for the third cycle are thought to spread awareness of the creativity of some 

communities in giving response to everyday needs, to generate a snowball effect of positive 

emulation and self-confidence in other people, and to progressively instil the sense that 

different ways of living are possible. The impact of the pandemic highlighted the importance 

of the proximity and collaborative dimension not only between neighbours, but also the 

organizations already operating in the places and between these and impromptu initiatives. 

This emerged from the number of partnerships and letters of support included in the 

submissions to the second cycle of ‘The School of the Neighbourhoods’, and on a more 

general perspective from the on-going initiatives in the Milanese area. Connecting such 

initiatives and reinforcing a new storytelling of the neighbourhoods can be considered as 

part of the impact of the cultural-empowerment activities of the School, going beyond the 

single social innovator and embracing the city scale as beneficiary. 

Last but not least, the activities of the School during the Covid-19 outbreak and in the 

following months had the ambition to generate ‘comfort with ambiguity’: a mind-set ready 

to change and aware that ideas continuously evolve and therefore are in permanent 

prototyping.  

 

With regard to the technical-empowerment actions, the tools and methods adopted in the 

interviews with the prospective innovators to prepare them to the candidacy were thought 

to guide the conversation toward understanding the needs of the target beneficiaries, the 

value of their experience and the capacity of the idea to answer them, not forgetting how 

technologies might have helped. Therefore, they were built around service design principles. 

Whilst developing these features, the innovators were stimulated to consider their personal 

capabilities, the connection with other stakeholders and the actual capacity of the solution 

to produce value for the neighbourhood. The links with the context emerged to be crucial 

not only in future scaling the ideas but also in networking the social innovators with the 

neighbourhood and in grounding the solutions to the actual needs and assets of its 

community, i.e. to provide a sense of reality to the intuitions. Such approach has been 

further implemented both in the scouting phase and in the advanced training, by increasing 
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the focus on co-design and prototyping expertise. Altogether, this highlighted the 

distinctiveness of social innovation of being responsive to social needs, of generating public 

value and fostering sustainable behaviours and outcomes. 

The noticeable emphasis on local identity and local scope of the proposals submitted to the 

second cycle’s call for ideas can be seen as a mere reaction to the Covid-19, but also, and 

together, as a renewed sensitivity and awareness for the quality of the places we live. 

Indeed, 9 out of the 25 selected ideas are connected to the Covid-19 in different ways:  

_the pandemic worked as a background in which their intuition took shape, such as the 

urban garden born during the lock-down in the shared spaces of a condominium, the 

activities dedicated to support foreign people blocked in Italy due to the Covid-19 

restrictions that evolve into a community hub and the services to connect and give support 

to the local shops in order to design shared facilities;  

_the pandemic worked as a stimulus to rethinking their initial solution, for example, 

reshaping a cultural centre into an itinerant truck that, to quote the participants, “preserves 

cultural survival” in situations of emergency and fragility; the renewal of abandoned green 

areas as platforms for new educational paths dedicated to young generations and 

professionals supports the creation of intergenerational relationships of mutual help. 

Beyond the specific themes, these examples show the purpose to (re)activate the social 

fabric through collaborative actions, that work as a way to create a more resilient society in 

normal time, able to face emergency situations and more in general a conflicting and fragile 

environment. Using the words of a prospective social innovator, there is a need of creating 

“moments of collective productivity” as seeds of sociality. Only by making things happening 

together, he writes, it is possible to start creating those social ties that emerged to be truly 

qualifying, vital and distinctive resources during the most difficult phase of the pandemic.  

 

Finally, we can discuss the re-orientation of ‘The School of the Neighbourhoods’ as a way for 

top-down social innovation policies to intercept and empower a bottom-up creativity 

sensitised and boosted by the outbreak of an unprecedented situation. In this framework 

the design discipline acted as a cultural agent capable of stimulating a strategic conversation 

with the whole consortium of partners, in order to reorient a complex and interlaced system 

of initiatives, actions and training formats towards a rapidly changing environment and to 

align the scope of ‘The School of the Neighbourhoods’ to the new needs and sensitivity of 

society. Even if not directly involved in each action of the programme, the design discipline 

made use of its sense-making capacity to interpret the emergency situation and bridge it 

with the possible horizon of a post-pandemic society. It contributed to give the start to a 

wider and more participative strategic conversation with and within local communities, 

through the scouting and disseminative actions redesigned in the lockdown which are likely 

to become integral part of the ‘new normal’ of ‘The School of the Neighbourhoods’. As such, 

in the mid-long run, it can prove to be a strategy to strengthen the resilience of a city, by 

implementing incubation actions that empower both the cultural and technical capabilities 

of individuals and communities. 
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Abstract | In times of COVID-19, where keeping distances is essential to safeguard people's 
health and life, remotely monitoring infected patients both in hospitals and homes becomes 
vital. Telemedicine is the key to ensure healthcare assistance by minimizing human-to-human 
exposure and the spread of the virus. Evidence suggests that during the first pandemic wave 
in 2020, COVID-19 spreading took place to a great extent in hospitals, nurse houses, senior 
living communities, and more generally among healthcare workers and patients. Today more 
than ever, technological solutions that provide remote healthcare are needed to mitigate the 
infections among health system personnel and patients. In this paper, we propose a 
multidisciplinary design solution: ABBRACCI, an AI-based smart wearable device for COVID-19 
patient monitoring and care, that is meant to be a tool to monitor the health and wellbeing of 
people diagnosed with COVID-19 – both critical hospitalized patients and non-severe ones 
that have been confined at home – but also people at high risk of infection who suffer from 
chronic diseases and multimorbidity. 

KEYWORDS | TELEMEDICINE, COVID-19 MONITORING, WEARABLE DEVICE, MEDICAL 
DESIGN, ARTIFICIAL INTELLIGENCE 
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1. Introduction 

The Coronavirus epidemic has created an unprecedented situation due to the great number 

of people infected, the virulence and morbidity of the virus and its geographical extension.  

It has also brought new attention to healthcare workers (doctors, nurses, paramedics, family 

doctors, pharmacists, and even cleaning attendants) who must manage a complex and 

critical relationship with patients. Data reported by the Italian National Institute of Health 

(ISS, 2021) shows that COVID-19 virus has spread to a great extent in the health system: 

from the crisis’ start until March 24, in Italy about 127.581 healthcare operators had been 

infected, in a total of 3.402.290 cases of COVID-19. Medical action cannot be separated from 

direct contact with patients, therefore the interaction between medical staff and patients 

represents a risk of infection for both of them. First of all, in hospitals or nurse houses where 

patients and health personnel interact on a daily basis. Second, in patients’ homes where 

infected people are quarantined and visited regularly by family doctors or healthcare 

workers. And third, in older people’s homes or senior living communities where patients are 

not infected but are at high risk of contracting the virus due to their compromised health 

status (chronic diseases and multimorbidity). Thus, it appears evident that the pandemic 

represents an enormous risk to both sides (patients and healthcare workers), and 

technological solutions to give response to this current issue are essential. 

The question then arose: how could design contribute to enabling healthcare workers to 

operate minimizing contacts with COVID-19 patients while ensuring safety and effective 

assistance? And, on the other side, allowing both hospitalised and non-hospitalised patients 

to feel monitored and assisted? To answer this present question, European institutions and 

research centers (Unimore; RE:Lab; Università Iuav di Venezia; Fondazione Democenter - 

SIPE; Pannon Business Network Nonprofit KFT; August Pi i Sunyer Biomedical Research 

Institute IDIBAPS; Humatects GmbH) have pooled their ideas and know-how to come up with 

a design concept: ABBRACCI, AI-based smart wearable device for COVID-19 patient 

monitoring and care. That, in a future perspective, it could respond to new potential dangers 

and emergency situations. 

 

2. The ABBRACCI concept: a possible multidisciplinary 
response 

2.1 Design and use cases 

The vision of ABBRACCI begins with the acknowledgment of two primary needs of healthcare 

during a pandemic: the first is the need to keep healthcare workers safe to avoid the 

disruption of the healthcare systems, and the second is the need of a continued, effective, 

and prolonged monitoring of the patients in a safe environment.  
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ABBRACCI concept combines a wearable device, which integrates a set of measurement 

sensors of physiological data, to an AI-based platform specifically developed for patients’ 

parameters analysis and for predicting potential disease deterioration. It consists of a smart 

wristband (a silicon band and a removable integrated sensor as shown in Figure 1) that 

detects heartbeat, arterial oxygen saturation, body temperature and dehydration − as 

suggested by the evidence, these parameters are relevant to detect COVID-19 physiological 

changes (Seshadri et al., 2020; Islam et al., 2020; Ates et al., 2021) − and a multiple-device 

monitoring application (both smartphone and desktop) for real-time viewing and storage of 

data collected, in order to maintain prompt caring attention continuously.  

Since healthcare has spread across different areas, ABBRACCI would adapt to three use cases 

(hospitals, assisted living facilities, and home) related to two user groups (healthcare 

workers and patients) – Table 1: 

Table 1. The ABBRACCI use cases. 

Place Healthcare workers Patients 

Hospitals Doctors, nurses, hospital 
staff 

Hospitalised 
patients 

Home Family doctors, healthcare 
workers 

Non-hospitalised 
patients 

Home, senior living communities Family doctors, healthcare 
workers, caregivers 

People at high-risk 
of infection 

(elderly, chronic 
disease sufferers) 

 

As shown in Table 1, ABBRACCI concept is intended to those hospitalised patients with 

severe COVID-19 complaints; to non-hospitalised patients who are recovering at home from 

mild symptoms; and also, to high-risk of infection people such as elderly, chronic disease 

suffers who need to be monitored in their domestic environment or in senior living 

communities.  

Hospital healthcare providers are the most at risk, having to deal with extremely 

symptomatic patients and highly contaminated places of work. Due to the difficulty in 

replacing personal protection equipment (PPE) and the general shortage of them, even a 

simple operation such as consulting the health condition of each patient can be difficult and 

potentially dangerous for nurses and doctors. ABBRACCI would allow healthcare operators 

to look at the parameters of their patients both at a safety distance and constantly. Possibly 

they would be able to consult vital signals even more than in the usual situation, where they 

are usually collected two or three times a day. Moreover, this operation can be conducted 

by fewer people than before, leaving the others available to work on emergency cases.  

In this way, patients can stay in the infection department and in the meantime, doctors and 

medical staff would receive and visualize the updating of the parameters from distance.  
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Figure 1. The ABBRACCI kit and the doctor version smartphone App 

The role of family doctors has gained a renovated attention as well. Since their duties have 

much increased, they had to deal with new forms of stress caused also from the lack of 

protection. Although some academics point out that  

“physical distancing in family practice is operationalised by a variety of measures, 
such as triage, phone or teleconsultation, removing chairs from waiting rooms and 
putting up Plexiglas screens at the reception, making it possible to keep the practice 
open and to welcome the patients who need seeing us” (de Sutter et al, 2020, p.59),  

in the case of a home visit, distance is almost impossible to maintain, and family doctors are 

exposed to great risks. Even so, they play a crucial role in COVID-19 research thanks to their 

careful registration of all their patients, especially those with typical COVID-like symptoms 

who were not hospitalised but recovering at home. Therefore, ABBRACCI can allow them to 

consult the health parameters of their isolated patients without physically going near them 

and without exposing themselves to unnecessary risks.  

Quarantined patients receive from the hospital the ABBRACCI kit (which integrates two 

sensors to guarantee constant monitoring and the patient version smartphone application) 

and family doctors visualize the updating of the parameters on their App version – Figure 1. 

They can consult the parameters in every moment and, thanks to the AI-system, potentially 

prevent the rise of emergencies. Involving family doctors, the same procedure will be run 
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also with no-COVID patients during their cure at home, to have more data and compare 

different parameters, progresses and outcomes. This is also important for the category of 

'fragile' patients, such as elderly, with chronic conditions and multimorbidity, which also 

include the ones in nurse houses and other kinds of healthcare facilities or senior living 

communities. Since the practices and gestures of care have changed so much to avoid the 

risk of infection, patients have also suffered from isolation and loneliness. ABBRACCI has the 

potential of reassuring patients thanks to wearing the remote-control system and making 

them feel close to their family doctor. The simple and intuitive app interface provides a 

practical utility as well as brings psychological benefits to all kinds of patients. 

2.2 The Artificial Intelligence’s role and technological integration 

The integration of Artificial Intelligence and wearable biometric monitoring devices can ease 

the medical and care operations. Indeed, AI-based devices enable the monitoring and 

measuring patients’ data in real time, supporting the diagnosis, and predicting patient’s 

status while helping health operators to provide the appropriate treatment or prompt 

intervention. Decision-making algorithms incorporating telemedicine, designed through the 

utilization of Artificial Intelligence tools, could be used to assist with definitive disposition of 

the evaluated patients by remote analysis (Chauhan et al., 2020). 

The AI and machine learning solution can enhance every stage of patient care, from research 

and discovery, to diagnosis, to selection of therapy.  

“As a result, clinical practice will become more efficient, more convenient, more 
personalized, and more effective. [...] Physicians have long needed to identify, 
quantify, and interpret relationships among variables to improve patient care. AI and 
machine learning comprise a variety of methods that allow computers to do just this, 
by algorithmically learning efficient representations of data” (Johnson et al., 2018, p. 
2668-69).  

The integration of AI applications with wearable sensors can help detect the disease and 

predict the potential evolution in the patient based on the analysis of the personal history 

and the comparative analysis with vast amounts of unstructured medical data. 

On these premises, the project ABBRACCI supports the product innovation of a smart, AI-

based wearable device for the monitoring, recording and analysis of significant physiological 

data for the screening, diagnosis, and prognosis of COVID patients, elderly and ‘fragile’ users, 

to be accessible by medical staff through a monitoring application (smartphone and 

department computers). The continuous recording of real-time data would allow health 

workers to compare information extracted from historical datasets − considering that Health 

Systems are digitising their patients medical histories and collecting them into Electronic 

Health Records (EHRs) (Caceres, 2013). Moreover, integration among all the tools 

characterizing the proposed solution would identify individual personalized treatment based 

on recorded parameters and the clinical history of the patient. The AI platform built on the 

Dynamic Bayesian Networks would help evaluate and optimise strategies for controlling the 
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spread of the epidemic and it would detect the presence of the pathogen related 

parameters especially in an early stage of infection, helping medical staff for diagnostics, 

prevention, treatment, or rehabilitation. It is important to note that, to obtain an AI 

component with high performance level, many data are required, which could only be 

collected by using the monitoring application over time. Therefore, in this project the initial 

model for the AI component would be trained from clinical data, which would be collected 

from hospital partners of the project (AOU Policlinico di Modena and August Pi i Sunyer 

Biomedical Research Institute). While testing and validating the monitoring system, the AI 

component would collect patients’ symptoms data and, once enough data are collected, the 

level of services provided by the monitoring application will be increased. 

Going into details, the technology instruments to be integrated are sensors for the detection 

of physiological parameters, the AI-based software, the monitoring application used by 

medical staff and, in some cases, by non-hospitalised patients, and the geographical network 

for sharing and transmission of notifications. Sensors and software have already designed, 

developed, and validated in laboratory during the project AGEDESIGN Interreg V-A Italia-

Austria - Call 2016 in which it has been developed a kit of devices (wearable and portable) 

for the daily monitoring of physiological parameters (heartbeat, cardiac frequency, arterial 

oxygen saturation and body dehydration) of the older population. The validated results of 

AGEDESIGN feed into this ABBRACCI design concept that would embrace emerging 

technologies as Artificial Intelligence tools. Therefore, ABBRACCI integrates a set of sensors 

into a wristband to measure vital parameters of the patient, such as heartbeat (BPM), 

arterial oxygen saturation (SpO2), body temperature and dehydration. The choice of these 

parameters provides required information for the remote medical staff and can be used as 

an effective framework for detecting alarm situations in patients with related diseases, both 

at home and in residences for the elderly. 

As shown in Figure 2, the sensors embedded in ABBRACCI concept would be: 

• an optical sensor (photoplethysmography) for the detection of the heartbeat 

(BPM) and SpO2; 

• a thermistor for the temperature; 

•  and a bioelectrical impedance sensor for body hydration.  

As for the AI component, the processing unit would be realized as a probabilistic model, 

specifically as Dynamic Bayesian Networks (DBN). The DBNs capture temporal evolutions 

and statistical relationships between the model variables, including the sensor data, and the 

patients’ symptoms and disease histories. The probabilistic model would be trained as a 

data-driven and expert-driven model, meaning that it would be used both data and expert 

knowledge to build the structure of the model. The probability distribution of parameters 

and the statistical relationship between variables would be learned from available data.  

The training of the model is repeated when a new set of data samples is collected to 

increase the accuracy of the model prediction over time – Figure 3. 
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Figure 2. The ABBRACCI technological components 

 
Figure 3. The ABBRACCI overall concept 
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2.3 Toward validation and medical certification 

Since ABBRACCI is intended to be a wearable medical device, it is fundamental to go through 

a medical certification process. 

User pilots represent the possibility to demonstrate the efficacy of the kit, the measured 

parameters, its usability (user experience, perceived usefulness and acceptability), the 

technological and innovation potential of the project, and the benefits for users. The device 

would be compared with similar solutions already in use and certified. In order to provide 

evidence of the sustainability and maturity of the solution, the pilot phase would be run in 

the project partner hospitals: 

• AOU Policlinico di Modena (Hospital connected to UNIMORE), Italy; 

• August Pi i Sunyer Biomedical Research Institute IDIBAPS (connected to Hospital 

Clinic Barcelona), Spain. 

The validation of the device would be first carried out through the involvement of healthy 
users. This is also due to the uncertainty about the evolution of the COVID-19 disease in the 
next months and the difficulty to predict whether there will be COVID-19 patients to be 
involved in the test. In addition, to test the accuracy and the feasibility of the system the 
project does not necessarily need ill users (for example, it may involve patients with heart 
failure or COPD, where SpO2 monitoring is important). Another phase of the validation 
would involve COVID-19 patients, both inpatient and non-hospitalised ones. Starting from 
the COVID databases from Italian and Spanish Hospitals, the aim is to verify accuracy of 
ABBRACCI in detecting symptoms and related alarm signals by obtaining a specific algorithm. 
The table below shows the alarm levels considered for each parameter – Table 2: 

Table 2. The ABBRACCI alarm levels 

Parameters Mild High 

Rest heart rate > 95/min > 110/min 

SpO2 

SpO2 in COPD 

< 95% in ambient air 

< 90% in ambient air 

< 90% 

< 87% 

Hematocrit (HTC) 

Male  
Female 

 

> 53% 

> 50% 

 

Body temperature > 37,5 °C  

High alert level 

Rhr 

SpO2 

HTC 

Temperature 

 

> 100/min 

< 90% 

> 55% 

> 38 °C 
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The parameters shown in the table have been chosen for the following reasons: 

• High heart rate at rest is an indicator of disease and indirectly also of febrile state 

and dehydration. It becomes a high alarm in resting tachycardia (>110 / min); 

• Low SpO2 (partial oxygen saturation) is the most accurate sign of COVID 

pneumonia; the alarm level is inferior in COPD (Chronic Obstructive Pulmonary 

Disease) patients; 

• Haematocrit (HCT) is an indirect sign of dehydration and therefore of fever and 

disease status (it is usually lower in females); 

• Body temperature greater than 37.5°C is suggestive of possible infection.  

It may be assumed that the combination of the four parameters with alarm level at 

maximum values configures a state of high probability of COVID infection. It is possible that 

the combination of two or three of them with high levels could also constitute a high 

suspicion of disease.  

These parameters will be tested in hospitals as well as in nurse houses and patient homes. 

In hospital the validation would be done with the parameters derived from hospital 

instruments, the results would be compared to ABBRACCI’s data to validate the level of 

accuracy and the ability of the algorithm and AI model to predict the evolution or 

deterioration of the disease. 

Regarding the medical certification, the kit could be classified as Class I of medical devices 

with measuring function. It is intended to pursue a certification process based on the 

requirements of the MDR 2017/745, European regulation on medical devices. From the 

architectural point of view, the project foresees a connection between mobile phone and 

sensor-based wristband via Bluetooth protocol. There is no interaction between the 

wristband and the mobile phone that interacts on the hospital's monitoring systems and IT 

infrastructures. Obviously, the mobile phone can provide some form of interaction with the 

hospital network, but this would not concern any critical IT systems. In other words, 

complete independence of the networks would be ensured according to the directives of the 

MDR itself and with reference to IEC 80001. The MDR 2017/745 specifies that devices that 

are intended to be operated together with other devices or products should be designed 

and manufactured in such a way that the interoperability and compatibility are reliable and 

safe. Compatibility refers to the ability of a device, including software, when used together 

with one or more other devices, to perform without losing or compromising the ability to 

perform as intended. Interoperability refers to the fact that the two or more devices, 

including software, should exchange information and use the information that has been 

exchanged for the correct execution of a specified function. Other fundamental aspects for 

Class I of medical devices are compliance with the metrological requirements. This activity 

would be carried out by comparison with reference certified instrumentation adopted as 

"gold standard" for the different types of measurements performed by ABBRACCI kit.  

In addition, the guidelines EN 60601-1 and EN ISO 14971:2020 should also be considered. 
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2.4 Market analysis 

To understand the ABBACCI level of innovation and its positioning compared to 

competitors1, a market analysis was carried out. Compared to the current devices available 

in the market and in use to detect vital parameters, the project grants the contactless real-

time detection and remote transmission of patient physiological data to the doctor.  

The analysis of the state-of-the-art places ABBRACCI to be the only wearable device that 

continuously detects heart rate (BPM), saturation of arterial oxygen (SpO2), body 

temperature and hydration status through a single and integrated device. Another 

distinctive element of the project ABBRACCI could be the accuracy of the data, that would be 

certified and allow the project ABBRACCI to be classified as a medical device. In fact, no 

wearable devices exist for the detection of certified data regarding the vital parameters 

considered. Moreover, the feature of the device is the way the data are read: they cannot be 

viewed on the display (i.e., directly on the wristband) but only on the smartphone 

monitoring application supplied to medical and nursing staff, to control their patients 

without direct contact, and non-hospitalised patients.  

Based on the results of the market analysis, as shown in the positioning maps below (Figure 

4), ABBRACCI could be the only device with continuous monitoring with certified data, which 

continuously stores it and makes it viewable on the monitoring application used by medical 

staff and patients at home. It could be the only one, in the category of wearable devices, 

able to combine heart rate detection (BPM), arterial oxygen saturation (SpO2), temperature 

and body dehydration. 

 

 
1 Referred competitors: TENSORTIP MTX (Cnoga Medical); iHEALTH AIR (iHealth Labs); FOX-300 (I-Tech 

Medical Division); HONOR BAND 5 (Huawei); CHECKME O2 (Viatom); CHECKME PRO (Viatom); GARMIN 
VENU (Garmin), O2RING (Wellue Health); HEALBE GOBE2 (Healbe); COSINUSS TWO (Cosinuss). 
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Figure 4. ABBRACCI vs Competitors  
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3. Conclusion 

Dealing with the emergency caused by the pandemic required enormous efforts from all 

citizens. It certainly was not the first global threat, but, for the first time, we saw a global 

response. The technological tools have helped us be truly cohesive in understanding how we 

could defend ourselves, how and what to design and build to protect us, those who cared for 

us and generally all vulnerable people. Designers were called to prompt action to suggest a 

wide variety of solutions to the problems that covid-19 continually introduced; in this 

context, the ABBRACCI concept was born. 

Given the essentiality of maintaining distance from one another in the COVID-19 era, the 

ABBRACCI project is meant to be a telemedical tool for safer monitoring by the health 

workers of the infected patients, both hospitalised and those confined at home. The design 

concept integrates Artificial Intelligence as a way to better prevent, diagnose, treat and 

predict the course of the disease. The global spread of COVID-19 provides a large amount of 

data regarding citizens health, supplying a way to the enhancement of the Artificial 

Intelligence system and employing it in healthcare. Artificial intelligence thrives on data, and 

in healthcare, there has never been a more fruitful opportunity to feed clinical research and 

fulfil the AI in the medical field itself. ABBRACCI might also contribute to the digital 

transformation of the health system and medical practice by providing tested and 

demonstrated tools, practices, skills, and services hoping to extend this approach also to the 

treatment of other diseases (the detected parameters might also point out other 

pathologies and, in the worst scenario, might be useful in the next pandemic).  

Over the past year, the pandemic has accelerated the technological development of remote 

monitoring devices for Covid-19 patients or potentially at risk of infection (Best, 2021). 

However, current solutions (like ABBRACCI) are still under research and need further 

experimentation to reach the marketplace. Several companies in the biomedical industry 

and some clinicians have adapted existing solutions to the new requirements and challenges 

dictated by the coronavirus pandemic, but, to date, there is no specially designed solution. 

The effect of this project in the market would consist in responding to a specific user's need 

in a more integrated, faster, and evidence-based way creating new perspectives for 

multidisciplinary collaboration. In fact, the conception of ABBRACCI has involved many 

professionals, such as doctors, engineers, designers; and it highlights the potential of the 

design discipline: it is not just the design of an intelligent wearable product; it is the design 

of it into an extended design service.  

Nevertheless, given the urgency of designing new solutions and the promptness with which 

the idea was conceived, this project needs further insights and analysis of strengthens and 

weaknesses.  
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Traditional university education is poised for radical change. This was already underway via 

an increasing number of online courses and vocational training options, and in many parts of 

the world, the complaints and dissatisfaction expressed by students about rising fees and an 

education that doesn’t justify the cost. With the coronavirus pandemic, this gap has exacer-

bated at a much faster rate than previously anticipated. There are both benefits and draw-

backs to this impending change. In the short term, this is causing disruption in delivery 

methods, in the quality of interaction being offered, and access to education for those with-

out digital resources. In the long term, this could be beneficial for education systems as a 

whole, though many challenges lie ahead.  

Progress in this sphere has been limited due to a lack of incentive for commercial institutions 

and the possible threat to the job security of academicians (Klain, 2015). With the COVID 19 

pandemic, this is changing but it needs to be steered in a direction where the quality of edu-

cation is not compromised and more people have access to this new mode of learning.  

Right now the world has 4.57 billion internet users. This figure is increasing by more than 8% 

every year (Datareportal, n.d.). This growth is especially noticeable in developing nations like 

India where there are nearly 700 million internet users and by 2025 this is projected to grow 

to over 974 million users (Keelery, 2020). Asia makes up for 55.1% of the world’s population 

and has 52.2% of the world’s internet users (Internetworldstats, n.d.). A study conducted by 

IBM showed that for every $1 spent on e-learning, a company can stand to gain $30 while 

the Research Institute of America found that retention rates can increase by 60% via online 

education ( Thorton, n.d. ). 

This provides us with the unique opportunity to bring a standardised quality of education to 

every individual with access to the internet, irrespective of their socio-economic class, and to 

some extent, independent of the quality of instructors. We can exponentially increase and 

improve access to education. In India apps like Baiju’s and Toppr are already greatly assisting 

school students. Online learning can also bring these benefits to tertiary education, especial-

ly in Asia where this number stands well below developed nations. Content creation has al-

ready been democratised by the internet and online learning presents us with the oppor-

tunity to invite multiple teachers and practitioners from different regions to collaborate on 

content and we can tailor the content for different levels of learning and for students from 

very diverse backgrounds.  

We can in the near future expect Facebook/social media like interactive models of learning 

which will be extensively personalised, powered by Artificial Intelligence and Machine Learn-

ing that curate content for individual students. As we move into the 4th industrial revolu-

tion, the experience of the consumer will become critical in every sector, including educa-

tion. We will have opportunities to optimise the use of audio, video, animation, simulation, 

and other online technologies to promote engagement with the students for deeper under-

standing and retention. 

We will soon see colleges compete with IT firms that have the capabilities to deliver this 

mode of digital learning. This is evidenced by Google’s plan that is set to disrupt traditional 

four-year degree programs. Google’s Career Certificates will allow students to gain job spe-
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cific skills for in demand profiles at a fraction of the time and cost required for traditional 

higher education (Nott, 2020, Google Digital Unlocked, n.d.). Educational institutions will 

need to have robust systems in place that differentiate them from the IT companies offering 

e-learning courses. It would be up to the universities to ensure that higher education is more 

than vocational and skill-based training and to foster a culture of independent research 

and  investigation. This paper will summarise the benefits and challenges of online education 

before delving into the role of IT companies in facilitating this mode of learning. 

 

Benefits of Online Learning 

1. Standardised quality and mode of delivery.  

• Online education provides us with the opportunity, through standardised training and 

material, to bring quality education to every individual with  internet access. Time is 

carefully utilised for material to be delivered and the preparation happens before-

hand.  

• In India apps like Baiju’s and Toppr are already greatly assisting school students. Alt-

hough it should be noted that these companies are not ed-tech (at least not yet) but 

content companies marketing aggressively. Baiju’s has over 40m downloads, 2.8m paid 

users, and average engagement of 71 min (Banerjee and Sharma, 2019 , "Is BYJU’s Re-

ally EdTech", 2018). 

2. Record keeping  

• Assignments, presentations, reference material and submissions are more readily 

available to students, administration and faculty via the mode of communication and 

through learning management systems.  

3. Flexibility 

• Besides administrative benefits the flexibility and autonomy for students and instruc-

tors can greatly benefit both parties especially when they have other commitments. 

This works especially well for students with families or employment that can benefit 

from the flexibility and self directed nature of online education  (Makernko and An-

drews, 2017). 

4. Skill Development 

• Online learning can greatly broaden professional and skill development for employed 

students. As mentioned earlier in this paper, online vocational training and credit 

courses can be of immense aid to expand skill sets and further career goals. 

 

5. Reduced Cost 

• The Infrastructure cost of buildings, power, tools etc is absent. However, this has a flip 

side of technological infrastructural costs which will be discussed later in this paper. 
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6. Online Resources 

• An array of tools for assisting and facilitating better instruction such as bulletin boards, 

electronic texts, hyper-linked sources, and immersive multimedia. 

7. Accessibility 

• For students from less privileged backgrounds and for those with families or employ-

ment (Makernko and Andrews, 2017). Online instruction also overcomes geographical 

boundaries and can be delivered at lesser costs to students of lower socio-economic 

class.  

• There’s also greater accessibility when learners have a certain degree of anonymity. 

Factors such as age, appearance, and gender are largely untraceable and so the focus 

can remain on the content of the subject and the individual’s response to the material 

at hand. 

 

Despite all these benefits and the potential of equality offered by online education, there 

are sadly many practical, administrative and political challenges plaguing beneficial devel-

opment of this domain. 

This paper will discuss these challenges and then discuss in detail, the role of IT companies in 

this sphere and why this needs to be regulated and monitored very strictly.  

 

 

Pitfalls 

  

1. Stress of learning new tools and a new learning environment 

• For instructors and students, particularly with how suddenly faculty and students have 

had to adapt to the COVID 19 situation. Facilitators not properly trained in online de-

livery or familiar with online tools may not adequately be prepared to deliver in the 

Virtual Classroom, despite being very adept in on-ground instruction.  

• For many instructors, the new delivery method also means that they’re at work 24/7 

with students reaching out via texts, calls, not giving the faculty enough time to unplug 

and rest (Anderson& Rainie, 2018). 

• Many teachers have had to recreate entire syllabi and curriculums to adapt to this new 

method of delivery while often facing similar connectivity and emotional challenges as 

the students. 

 

  

2. New technological infrastructure expenses 

• High speed internet, laptops/ computers, webcams and software have placed burdens 

of sudden expenditure of students, faculty and administration. Broadband access in 

third world countries exacerbates these issues, affecting certain students and faculty 
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more than others. Lower income households are  also less likely to have multiple de-

vices at their disposal for use by all family members (Perrin, 2019 ).  

 

3. Less immersive than in campus instruction  

• Video chats make it harder to process “non-verbal cues like facial expressions, the 

tone and pitch of the voice, and body language” (Jiang, 2020). Delays in the video 

communication also make it harder to have natural conversation while being on cam-

era makes people self conscious and can quickly get exhausting. All these factors make 

it difficult to gauge students’ attention, understanding and retention while also un-

dermining the teacher’s role as a facilitator for learning since it’s difficult to create the 

right environment 

• Additionally, living off campus may have added responsibilities at home such as caring 

for their families or completing chores while being disconnected from their colleagues 

and fellow students.  

  

4. Devaluation of university degrees 

• This is a possibility due to downsizing of higher education by reducing the number of 

full-time faculty and using less involved part-time instructors and technical support. 

Standards of accreditation for "cybercourses" may need to be relaxed, thereby ulti-

mately devaluing university degrees as online learning threatens to commercialise ac-

ademic discourse (Gallick, 1998).   

• With less immersive roles off campus, faculty may not time to research and as more 

part timers join, there is danger of tenure at risk, thus weakening faculty loyalty and 

declining academic careers (Gallick, 1998) 

  

5. Copyright and Intellectual Property 

• As campuses go online, faculty are increasingly required to share their course de-

scriptors, catalogues and content. Gallick (1998) cites a number of cases of plagiarism 

of course content in similar situations with no protection for the intellectual property 

of the course instructors. 

 

6. Politics  

• Gallick, 1998 suggests a political agenda for edutech investments wherein govern-

ments are hoping to save funds in the future. He remarks that constrained education 

budgets are the one the major reasons to support online education. In India for exam-

ple, in 2020, there has been a 3% increase in the amount allocated towards higher ed-

ucation from 2019-20. This is unlikely to meet the requirements of entrants for higher 

education (over 800,000 in 2018-19) and employability of graduates in India is a seri-

ous concern (Roy, 2020). This is likely to encourage the move to online learning but al-

so rings alarm bells. In India, UGC frames rules and regulations and is responsible for 
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monitoring quality but has no authority to implement regulations or penalise default-

ers so if standards of education quality are not met, there may not be any repercus-

sions for it and higher education will suffer. 

• Take as an example, a 10-year contract in 1998, between Microsoft, GTE, Fujitsu and 

Hughes Electronics with CSU administrators to create a for-profit, joint-venture com-

pany, called the California Educational Technology Initiative, or CETI (Klien, 1998). This 

move was criticised by faculty, students and citizens as “vague and a possible threat to 

competition and academic independence, and for passing on hidden costs to students” 

and CETI was eventually voted out. Then in 2003, CSU entered a $662 million Common 

Management System contract with software giant PeopleSoft, which was once again 

viewed with suspicion by faculty and staff who claimed to have been underrepresent-

ed in CMS and CETI negotiations (Banres, 2003)  

• Both deals were criticised for “controversial corporate participation, legislative investi-

gation, a lack of competitive bidding, union concerns about job security, and charges 

from faculty and student opposition of conflicts of interest and bad business sense” 

(Banres, 2003)  

• CMS was defended by the university while staff was critical and unhappy  (Angel, 

2003). Initially planned to be voluntary, CSU forced all campuses to adopt CMS. CMS 

appeared to save neither effort nor time and it was hard to gauge if it was saving mon-

ey. 

• It should be noted that CSU’s assistant vice chancellor of Information Technology Ser-

vices, David Ernst was paid $11,000 a month by PeopleSoft to “facilitate meetings” for 

the company (Angel, 2003).  

  

7. Mental and Emotional wellbeing 

• Online teaching has been observed to increase rates of burnout (Hogan & McKnight, 

2007), loneliness (Dolan, 2011), stress and isolation (Smith, 2015) in online instructors 

as compared to on campus teachers (Makernko and Andrews, 2017). Makarenko & 

Andrews (2017) suggest that instructors with longer careers who’ve taught substantial 

numbers of courses per year may acclimatize to demands of online teaching over time 

and therefore, do not report higher levels of stress.  

Dolan (2011) identified some broad categories of concern for adjunct online instruc-

tors, based on qualitative analysis of interview data - 

◦ Poor compensation 
◦ Lack of materials 
◦ Lack of communication and connection 
◦ Large class sizes  
◦ Lack of support from administration 
◦ Ill prepared students  

 
• Dolan found lack of connection as the most relevant ie, feelings of isolation from 

students and other faculty members and disconnectedness from the larger univer-
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sity. Makarenko & Andrews (2017) concluded from their study that findings sug-

gest the flexibility of time and location offered by online instruction may have neg-

ative socio-emotional effects. While online instruction has risen in acceptance and 

popularity, research on and solutions for the well being and mental health of 

online instructors is limited (Makarenko & Andrews. 2017). If these issues continue 

without being addressed, we may have online courses but not instructors and a 

learning management system alone may not be able to address this (Makarenko & 

Andrews. 2017). While Online learning does have the advantage of using pre rec-

orded material and resources from the web, Wilson, Ludwid-Hardman, Thornam, 

and Dunlap (2004) assert that instructors remain crucial in the learning process, 

even in higher education. Instructors provide and maintain infrastructure for learn-

ing (syllabus, calendar, communication tools, and instruction resources). They facil-

itate participation, collaboration and community building for learners while as-

sessing learning and giving feedback. They resolve instructional, interpersonal, and 

technical problems  while also creating interest in the subject matter. (Roddy et al., 

2017) 

 

8. Entry of Tech giants into education 

 

“Corporations already control much of our lives. Do we want to hand over public 

education as well?’ David Kien, 1998 

 

• This is the primary concern of this paper. We will try to understand the threats to 

the future of education and individual development and society, if IT companies 

facilitate learning without rules, restrictions and proper frameworks for how much 

data they can gather and where it can be applied. 

• Restrictions on physical contact, lack of opportunity to meet top academicians, and 

learn from fellow students threaten the rationale for university education during 

the pandemic. IT firms may offer a better deal for online learning in comparison 

and there are time, geographical, and monetary advantages to this. However, IT 

companies can not offer holistic development of an individual, only high quality 

vocational training. Most concerningly, however, is their habit of data collection 

and using this data for commercial purposes as well as influencing behaviour. If IT 

companies are now given the opportunity to observe and govern educational de-

velopment, the possibilities of them harnessing this data on how students learn, 

grow, interact, is potentially dangerous. As many schools and universities turn to 

platforms like Google Classroom, the question to ask is, what does Google gain 

from this? 

 

Take for example Google Book Search project. Initially presenting the project as al-

truistic, Google uses the vast library at its disposal to train AI to better optimise its 

search engine and thereby, make its profits. It was particularly useful to have var-
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ied and rich language in fiction books, based on which the system is able to mimic 

almost fluent sentences. While the Author’s guild has claimed copyright infringe-

ment, Google claims that this is fair use of data (Lea, 2016). Google has contended 

that its book search project will not harm the market for books due to the limited 

amount of text available for viewing and may benefit the market by identifying and 

summarising books for users, which may be particularly beneficial for books that 

may not be well publicised. Google will therefore encourage users to buy the book 

by providing links to where the book may be borrowed or purchased (Band, 2006). 

Legality of this aside, Google did not initially reveal its intentions and this was not 

how the authors intended for their work to be used (Lea, 2016). Google started 

this project, as startups today seem to, with a “better ask forgiveness than permis-

sion” attitude, Authors Guild’s Gleick pointed out (Rosenberg, 2017).  

• Let’s look at another IT company handling large amounts of data - Facebook. Popu-

lar social networking sites where we share information, videos, music and images 

or create new connections like on Facebook, Instagram and whatsapp, are owned 

by Facebook. There are dedicated channels to cater to music, like Spotify, or vide-

os, like Youtube or shopping, like Amazon. Today a handful of companies control 

how we see and share information. Surveillance has emerged as the new business 

model for internet companies. This information is used in a number of ways, many 

of which compromise privacy - 

 

i) Targeted Advertising 

Predictive Analysis of gathered data and behavioural research can be used to tar-

get users for relevant advertisement for shopping and to improve products and 

services (Chen, Pavlo, Canny, 2009) 

 

ii) Social Score  

Studying an individual’s internet usage, social media activity, purchases, financial 

information, hobbies all allow the system to predict, with accuracy, the individual’s 

age, income, beliefs, friends etc and some systems, and countries are using this in-

formation to assign people a “Social Score”. China for example is putting a Social 

Credit system in place which is intended to assess citizens’ and businesses’ social 

and economic reputation ( “China’s facial recognition,” 2017) , Xu and Xiao, 2017) 

This data will directly determine individual aspirations, job accessibility, prospects 

of finding a spouse and will thereby be used to nudge citizens into complying with 

desirable behaviour. (Creemers, 2016)  

These measures can potentially start being applied from an early age to model the 

growth and learning of children and young adults, not only by governments but al-

so by IT companies that will seek to profit off this kind of data and apply it to im-

prove the growth and algorithms of these companies. 

 

iii) Invasion of privacy 
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While an extensive, organised and public surveillance system like the one in China 

may not exist in the west, data is being used for surveillance almost universally. 

Surveillance in the form of “Facebook likes” can be used to predict “sexual orienta-

tion, ethnicity, religious and political views, personality traits, intelligence, happi-

ness, use of addictive substances, parental separation, age, and gender.” (Kosinski, 

Stillwell, Graepel, 2013). The effects of such surveillance will be more pronounced 

as algorithms seek to predict how individuals will grow and possibly steer their de-

velopment in directions suited to commercial and political agendas. 

 

iv) Social Cooling 

People vary their behaviour when they know they are being observed. This behav-

iour modification becomes pronounced when we realise that our digital infor-

mation and search history is available and can be used to assign a score. Data 

gathering can be used to infer and predict personal information (such as ethnicity, 

age, habits, political views etc). This affects our “digital reputation” and could af-

fect opportunities or bring us under scrutiny. Social Cooling is a long term phe-

nomenon that occurs in a reputation based economy which results in a culture of 

conformity characterised by self censorship, an aversion to risk taking, and rigid 

social structures (Schep, n.d).  

Online meetings can already be fatiguing as discussed earlier in the paper due to 

the stress of being under observation and without the non-verbal behavioural cues 

like expressions and body language. This with the added stress of being observed 

and recorded can make it difficult to create an apt learning and teaching environ-

ment. 

Conclusion 

We can be sure that in the case of Google Classroom and other online learning platforms as 

well, all the assignments, submissions, course details, interactions etc being shared are being 

or will in the near future, be observed closely. This data can be used to measure progress 

and set learning goals for students based on their ability, comfort and requirement but in 

the hands of IT companies, it will be used to possibly compete with the very universities and 

schools that are using these platforms and to, more dangerously, maybe use this knowledge 

to influence user behaviour for corporate gain. Based on data gathering and lack of account-

ability from large IT companies in the past, we must come to the realisation that the data on 

the developmental psychology and learning of students will be used to monitor and shape 

not only them but may also be used to censor and steer education in ways beneficial to 

those monitoring it.  
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Abstract | The challenge of the new normal would be nothing particularly new for those 
designers that for years have advocated radical challenges to address major socio-technical 
crises in our society. Yet the urgency of the new normal would need society to take action very 
quickly, and this in turn, imply a well-structured design approach. The challenge for designers 
is therefore to operationalise principles that have been in the air for quite a long time, 
transforming them into practices, accelerating the exploration of mechanisms of transition 
and finding conceptual terms and operative strategies for working at different scales. This 
paper is exploring the implications of the idea of a new normal, in the view of taking a further 
step for the definition of a working site for the new normal.  

KEYWORDS | NEW NORMAL, MISSION ORIENTED INNOVATION, EVOLUTIONARY 
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1. Introduction: the new normal and the dynamic of 
innovation 

The pandemic crisis and what is coming soon after it is monopolizing the debate in all the 

disciplines working on innovation, from the most technical ones to social and humanistic 

disciplines. Since the beginning of this crisis it has been clear that the challenge it poses is 

not limited to the medical science, which are frantically working to find vaccines and 

treatments, but it is a systemic crises that involves the way capitalist societies are organized 

(Latour, 2020; Mazzucato, 2020) and it is therefore extended to all the aspects of society, 

and it does not exclude any geographical region in the globe. No technical device or 

knowledge will solve this problem if its use will not be complemented by a radically different 

way to organize our everyday social interaction. Moreover, the challenge is not limited in 

time, we will not come to the normal, as the socio-technical configuration of the post-

pandemic will never be the same as the old one.  

Talking about the new normal means imagining a way of living, interacting, working, 

learning, and taking care of people that is unfamiliar to the most, and the permanent 

condition of this change requires that such change be widely accepted, possibly co-designed 

by large part of society, and organized at multiple levels. 

The concept of normality refers to routinely way of doing things, it is about everyday doing 

and it is based on a multitude of practices, each related to specific niches, activity, social-

cultural contexts and technical knowledge. Routines  generate the structure of social 

practices and social order (Reckwitz, 2002). A transition in social order implies the crises of 

the routines and of the knowledge such routines are based on. The crisis of the normal and 

the shift to a new normal has to be explored as a change in different logical structures, at 

different levels. It is not just a new way of living the everyday life, but it has to be 

understood as a change in the context, in the structures, in the institutional forms and in the 

general socio-cultural landscape that frames our society. 

Changing such practices and the infrastructure that support them is usually very hard, 

because of the inertia they oppose to every major transformation. History of society and 

technology do recognize a progress in such social structures, but the nature and speed of 

change process seems inexorable. We use to think that the “train of progress” was 

unstoppable or could not even been stopped, and yet, in few weeks this train has been 

stopped. It could not be slowed down or redirected (Latour, 2020). 

A restart on a new track implies a process of innovation at both the micro scale and the large 

scale. It requires the acceleration of processes that are normally slow and evolutionary and, 

for a design perspective, it requires the extension of the design approach to a scale of 

change that designers have never faced. 
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Several recent studies are emphasizing how the structure of innovation can be described as 

an evolutionary process that amplifies some cases of innovation in niches, to create changes 

in the way institutional structures are organized (see figure below). Clusters of niche 

innovation can converge into changes that have an impact in regimes. Those regimes in turn 

impact on new niches, but in some cases the change at the regime level can impact on the 

system of values, culture, believe and organizational frames on which institutions are 

funded. This new level has been described as a landscape, which change slowly and 

according to evolutionary processes, while they set the frame for changes in niches and 

regimes. (Geels, 2005; Geels & Schot, 2007).  

 

The evolutionary innovation process, inspired to (Geels, 2005), elaborated by the author. 

Design and transitions to the new normal 

The dynamic of change described above and the relation between changes at different levels 

is also part of the discussion on the possibility and opportunity of  those changes to be 

designed or in any way directed by designers, planners or policy makers. This discussion 

challenges the design community to a deeper understanding of the structure and the 

dynamic of change and an exploration of the strategies for this change to become real. 

In fact this discussion is not new to the design community. The call for a radical view towards 

change has been advocated for many years, especially in respect to crucial questions, such 

as the question of sustainability. Soon after the Club of Rome urgent call for action 
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(Meadows & Club of, 1972) design research started to systematize the early experience of 

the pioneers of environmentally responsible design, such as Buckminster Fuller and Victor 

Papanek (Papanek, 1973), towards strategies to support radical changes in the way human 

beings organize their artificial environment (Manzini, 1997) and it was quite clear that such 

change would have started from the everyday life (Manzini & Jegou, 2005), but would have 

implied broad framework changes (Thackara, 2007). The question of sustainability was 

possibly the first working ground for designers to face challenges that overcome their 

traditional range of action, which until that point was focused on products (industrial 

design), interaction and participation (interaction design). Other challenges came, which 

implied a design-oriented vision towards broader changes, from the question of migration 

and integration to the call for social innovation and even to democracy (Margolin, 2012) 

While this approach was maturing on a theoretical level, the explorative activity was very 

prolific, but limited to local experiments and it was hardly scaled up to broader changes, as it 

was facing the resistance of social, technical and economic systems to any large transition. 

Design conferences offer many examples of local projects focusing on social innovation, 

personalized healthcare, environmental initiatives, but few contributions - such as Manzini 

and Rizzo (2011) - and few projects – such as DoTT07 (Thackara, 2007) - are focusing on how 

those initiatives should be scaled up. 

The pandemics has changed the context conditions, because it introduced an element of 

radical change that cannot be avoided any longer. Everybody understand that we cannot 

come back to the previous situation, everybody understands that the accumulation of points 

of crisis and the massive investment of funds to face the upcoming crisis will need to be 

addressed somehow, towards a new normal, i.e. new practices, new institutional frames, 

new cultures. 

The problem can be seen from two perspectives: from one perspective the massive crisis is 

imposing large visions of change, which need to address major challenges highlighted by the 

present crisis. On the other hand it becomes very clear that the new normal society is 

looking for cannot be sufficiently described through large visions, or through a panoramic 

view, but they need to be projected on the everyday observation and in the way the life of 

everybody is changing. The problem that the crisis is proposing is not only to figure out the 

missions for the upcoming future, but also to make sure that the change in everyday life, or, 

to come back to Geels’ transition patterns, the innovation in niches, is going in the right 

direction, that clusters are created and amplified, that converge towards the desired 

missions, and that every single initiative and every minimal change can be used - if 

consistent with the broader missions - to reach the results that society is looking for, 

especially in this moment. Such results are addressing certain objectives, concerning 

healthcare, environmental conditions, social equality, democracy or different configurations 

for capitalism, that are shared by large part of the public opinion. Some of those objectives 

are explicitly specified by the Sustainable Development Goals, which probably represent the 

most widely accepted set of missions for the future of the planet. Others, like democracy or 

the reformation of the capitalist system are less explicitly implied by the sustainable 

development goals, but are at the centre of the debate about economic development and 
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society. (Mazzucato, 2014; Piketty, 2014) 

Looking at those changes from a design perspective means focusing on how those 

mechanisms of change can be analysed and possibly supported.  

We can look at change in two complementary perspectives: the landscape-to-niche 

perspective and the niche-to-landscape perspective. The first may start from the large 

challenges and try to address the niche changes, the second should start from specific 

projects and look at how the direction of change suggested by those projects can be 

selected, empowered, when they are heading to the desired direction, or avoided, when 

directed in undesired directions. 

The landscape-to-niche perspective: translating missions to 
action 

In the last few years, the most frequently mentioned approach to large-scale change has 

been articulated around the definition of specific missions (Georghiou, Tataj et al., 2018; 

Mazzucato, 2017; Mazzucato, Kattel et al., 2020). This term is used for defining well-defined 

goals, that address major societal challenges and help policy-makers setting directions for 

growth and making strategic investments. It is important to mention that missions do not 

refer to top-down policy intervention, but rather into the operationalization of visions based 

on a large consensus around problems that are considered as crucial in every specific 

moment and social context. This concept has been integrated in the forthcoming programs 

of the EU (Mazzucato, 2019) and develops the implications of the definition of grand 

challenges in the previous strategic programs (Georghiou et al., 2018). Missions are 

therefore a way to define direction of changes, or preferred trajectories of evolution of the 

whole socio-technical landscape in a geo-political context, such as Europe in this historical 

moment. The challenge is obviously to translate such missions into actions and strategies 

that also concerns the minimal changes in everyday life, or in specific local contexts. This 

translation from broad societal goals to people’s life is in fact bridging the question of 

innovation from the political and strategic level close to the area of interest for design, at far 

as we consider design as an attitude to translate values and social aspirations into concrete 

actions or infrastructures.  

This strategic level however, has hardly been considered by the design discipline, which has 

more often worked at the level of interaction, participation, personal and social engagement 

in specific cases. Only in the last few years the interest in increased, for design actions that 

could trigger a dialogue between different perspectives, from the perspective of policy 

makers to initiatives of co-design, that could operationalize the activity of policy making 

(Bason, 2014, 2017; Irwin, 2015; Kimbell, 2015). In parallel, the awareness of a possible role 

for design in broader societal transformation has been considered in EU-funded projects, 

such as Design for Europe (designforeurope.eu) or within broader innovation support 

projects, such as Designscapes (designscapes.eu) or Urbact (urbact.eu). 

From a design perspective the question is to understand the role of design, or a design 
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approach, in processes of transition, but also the operational definition of a design approach 

and the impact that could result. 

The most articulated theoretical frame to propose a design approach in the perspective of 

long term transition has been proposed by the studies on transition design (Irwin, 2015). 

Transition design analyses the role and contribution of design to large socio-technical 

changes, in the perspective of addressing major challenges, such as sustainable futures or 

social equality. This approach is based upon the understanding of the interconnectedness 

between social, economic, political and natural systems and explicitly refers to the 

connection between place-based solutions and lifestyle changes and broader social, 

economic and environmental changes. Transition design is the explicit attempt to challenge 

existing paradigms and envisioning new ones, using design as a methodological approach. 

Rather than proposing a methodology, transition design proposes a process that starts from 

a vision, elaborates and proposes a dynamic of change, proposes a new mindset and posture 

of openness and proposes a new way of designing. The process is circular and assumes a 

progressive and co-evolving development of visions for transitions. 

 

The transition design co-evolution process (Irwin 2015) 
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The process suggests a design attitude, rather than a specific methodological toolkit, 

however one of the stages, the theory of change, is now a consolidated methodological tool 

for describing a dynamic of change and assessing its impact (Simeone, Drabble et al., 2019). 

The other stages of the process are instead looking at the design attitude towards change 

and are useful to frame individual design interventions, so that they are consistent with 

broader visions for transition. They are therefore useful to link landscape changes to 

individual instances of change, or to point out niche innovations that present promising 

opportunities to impact to larger scale. This highlights the interconnectedness of a 

landscape-to-niches and the niche-to-landscape perspectives. 

The niche-to-landscape perspective: the contribution of design 
for service and design for social innovation 

Working for niche change means generating concrete transformations of everyday life by 

interacting with it, provoking, triggering new behaviors and proposing new solutions. Service 

designers do not need particular exemplifications to understand the nature of this work, 

because this is their bread and butter. It implies the interaction with people, their 

engagement, understanding their needs and possibly organizing solutions according to 

existing social, cultural or economic conditions and according to technological knowledge 

available at the local level. In the last decades, the contribution of design for social 

innovation has redirected design attitudes towards participatory approaches (Saad-Sulonen, 

de Götzen et al., 2020), thus changing what Irwin defined as the mindset and posture of 

design in respect to innovation.  

Working at the niche level, that means working in specific contexts and on specific design 

solutions, with the aim of generating larger scale change implies an attempt to scale-up, or 

institutionalise change, thus generating mechanisms of codification and scalability that 

trigger regime changes, i.e. changes in public institutions and in the regulatory framework. 

Change at this level creates the institutional basis for changing what is perceived as the 

normal in a new normal. 

Working for such change also implies that certain assumptions in the existing practice of 

professional design are changed, such as: 

• Assumption 1. Change needs a designer, that means only expert designers have 

the knowledge and the methodological tools to generate change and innovation. 

Although this assumption is based on the fact that designers are officially trained 

to manage innovation and are educated to methods and tools to support such 

capabilities, in fact the change resulting from a design action is the result of the 

negotiation of several actors, including citizens, experts from other disciplines, 

service providers or public administrators (Concilio, De Götzen et al., 2018; 

Manzini, 2015). A designer can only orchestrate or facilitate the action of such 

actors, the designer’s action can trigger creative processes or support the 
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development of new solutions by infrastructuring the creative process (Hillgren, 

Seravalli et al., 2011; Morelli, De Götzen et al., 2020), but the result is not in the 

brain of a single person, it is rather the result of a community. 

• Assumption 2.Supporting a group of people and lead them towards the definition 

of new solutions is enough to imagine large change. In fact small participatory 

processes are very interesting and very encouraging, but in se they do not imply 

that those innovation processes can be scaled up or replicated. Several cases can 

be found in literature, that propose very interesting and stimulating examples of 

co-design of new solutions, interaction among specific groups, brilliant cases that 

inspire the work of other designers. However the replication of such cases is not 

always possible, because it depends on the context, on the availability of the 

same human and knowledge resources and on the quality of interaction among 

communities (Morelli, 2015). A different strategy to support large scale changes 

based on the replication of small niche interventions would be to set up 

framework programs, thus defining relevant thematic areas and ecosystems, on 

the basis of which the niche interventions should be organized (Manzini & Rizzo, 

2011) 

• Assumption 3. Replication and scale up can be seen with the same lens as the 

analogous industrial processes. In fact we cannot imagine to replicate a niche 

project, what we can replicate is the structure of change, but not the result of 

such change. The replication should be based on a process of codification of 

knowledge and skills and on an analysis of the process of value creation within 

the niche, in order to understand which of those processes can be replicated, 

which actors (and therefore which knowledge and skills) would be needed for 

the replication and what kind of scalability is possible to achieve. While industrial 

processes may generate wild fire scaling out mechanisms, small interventions of 

social innovation may replicate by clusters or by nodes (Morelli, 2015). 

• Assumption 4. The rules of replication are similar in all places. in reality a change 

in UK has mechanisms of interaction that may not work in Greece, change is 

context dependent and so is replication, as well. It is not a case that certain 

design practices, such as participatory design, were very productive in 

Scandinavian countries, where the co-operative movement had shaped relevant 

social and productive infrastructures, including food production, housing and 

wind-energy production. The attempt to export successful models, such as the 

Scandinavian model or the industrial districts developed in the northern part of 

Italy in the 60s-70s have often failed because of the different landscape 

conditions, i.e. different institutional structure, different cultures and different 

way to live together or to share knowledge, experience, resources and risks. 
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The challenges of designing for the new normal? 

The challenge posed by this crisis calls for a change in practices and minimal details 
in everyday life, but this change is only possible if institutional structure can 
support the change and if the broad cultural, political and societal landscape is 
reconfigured. This paper outlined two approaches to those changes, which 
 are not alternative, but rather complementary. The dynamic of socio-technical 
transition proposed by Geels and Schot (2007) highlights that this process is a 
continuous reshaping of niches, regimes and landscapes, with quick and small 
changes in niches shaping slower regime changes and evolutionary landscape 
changes. Understanding this dynamic and exploring the way it operationally works 
in real contexts is the challenge for everybody, but this challenge becomes even 
bigger when considering two further instances: 

• A design approach to those dynamics implies a research on how their 

operationalization can be in fact designed. While designers are comfortably 

managing or facilitating change at the niche level, and they are more and more 

often called to contribute to regime change, i.e. policy design, government 

intervention, public advocacy and consultancies, they are quite unfamiliar with 

changes at the level of landscape, and in fact the evolutionary nature of 

transitions at this level poses the question of the designability of such 

transitions. 

• While the changes described by Geels and Schot (2007) are slow and 

evolutionary, the present condition, and the same idea of the new normal 

implies that the speed of the transition being much faster. In few periods in 

history such transitions have been so fast, more recently the post-war 

reconstruction in Europe, or, earlier in the last century the Chinese revolution or 

the Turkish cultural revolution promoted by Ataturk. Most of those transitions 

were simply acceleration of the evolutionary process, given a radical change in 

the status and the condition of a social context. In none of those cases the idea 

of designing the change was suggested, yet, in all of them we could find people 

that actually worked as designers. The question is whether this time we can 

propose a design approach – and of course if this approach can preserve 

fundamental values such as democracy, social equity and freedom, that were not 

always present in the previous cases. 

The challenge of designing the new normal is therefore in the novelty of the situation and in 

the lack of a design culture embracing such broad changes. Designers, or a diffuse design 

approach, will need to redefine their way of working, tools and methods, mindset and 

posture. This is what makes the design of the new normal an opportunity the design 

community cannot afford to miss. 
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Conclusions 

The scale of the present challenge demands a design approach. National and international 

institutions seem to understand this, when they organize the economic support to the 

coming change not simply on the health crisis, but looking to broader and largely shared 

missions. However the involvement of professional designers in this process is not given for 

granted. Several contributions to the debate of the ethical values of design, from Papanek 

(Papanek, 1973) to Margolin (Margolin, 2002, 2012) suggest that design cannot just be seen 

as a technological fix to the demand for such a radical change, because its implication are 

implicitly or explicitly political, that means that design implies political decisions and critically 

develops their consequences at the societal level. This paper suggest that the role of design 

in this epochal change could be to link broad visions for societal transformation and changes 

in specific contexts. It is important however, to take into account and to debate the 

relevance of this role in orchestrating and coordinating the actions that would lead to 

changes in different levels. Because of its political nature, design is not a neutral tool in this 

change. Design is biased, because it implies a choice of what change directions design and 

designers will infrastructure. The risk is to colonize the change and to oversimplify the 

manifold structure of the context in which design works (the urban context, local 

communities), or to propose a “social ventriloquism” in which a self-entitled innovative 

organization develops its own finding and proposals as “the voice of a target 

audience”(Vassão, 2017) 

This paper is not proposing solutions or recipes to address the action of designers, but rather 

a ground for discussion, which implicitly suggests a number of questions: is the design 

community equipped to contribute to qualify missions in operative terms? What 

methodology do we need to operationalize missions into concrete and specific actions? On 

the other hand, do we have the conceptual tools to raise the impact of design action in 

specific initiatives to a level that contributes to larger transitions? How can the process of 

scaling up and institutionalizing those initiatives be infrastructured without losing their 

manyfold structure? 

These are possibly questions to discuss in the design community, in education institutions 

and in common forums, even though the urgency of the search for a new normal will push 

the same community to participate to this transformation before the definite answers are 

mature. 
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Abstract | In 2020, worldwide are affected by the covid-19 epidemic, and people need to wear 
masks to maintain their everyday lives. In this situation, people could only recognize the upper 
half of the facial expression to judge the emotions from others. Therefore, to improve the 
public's emotional judgment in a harsh environment, this research uses the method of Kansei 
engineering to classify and evaluate 200 male and female eye images collected on the 
Internet. After the expert focus group method, the visual type factors table of Eye gaze 
(including six characteristics and five levels) is established. Then, through regression analysis, 
four characteristics that can effectively judge emotions are found, such as pupil's position, 
squinted eyes, brow wrinkles, and lying silkworm. Finally, the experiment aims to find out 
three regression equations to predict the positive and negative feelings of different pictures 
to the participants. 

KEYWORDS | EYE GAZE, SIGHT, EMOTION PERCEPTION, FACIAL EXPRESSION, KANSEI 
ENGINEERING 
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1. Introduction 

In 2020, every place in the world was suffered from the covid-19 epidemic, and people must 

wear masks in their daily life. However, the mask covers one-half of the face area, leaving only 

the upper half of the facial expression features (eyebrows, eyes), allowing people to evaluate 

emotions from the limited facial features. However, the information provided by the eye area 

has been proved in the research of Smith, Cottrell, Gosselin, and Schyns (2005). They found 

that the information from the eyes and eyebrows is the key to assessing facial expressions' 

most accurate recognition. Under the influence of the epidemic, people had no choice to 

improve their ability to interpret facial expressions based on eye contact clues.  

Facial expression 

Facial expressions are combined with various contractions and relaxation of facial muscles and 

bring people 250,000 attractive faces (Altıntaş & Çamur, 2005). When it demonstrates human 

expressions, there is much implicit emotion that could convey the message with behavioral 

intentions, social communication, and other information(Tian, Kanade, & Cohn, 2011). 

Mehrabian (1968) found that in face-to-face interactions, 7% are transmitted through text, 

38% are conveyed through intonation, and the most significant proportion is transmitted 

through body language – which is 55%. Although the human brain can predict other’s facial 

expression recognition effortlessly in typical daily situations; however, the influence of 

epidemic makes the situation more difficult to recognize the facial clue while wearing masks. 

For instance, in some language exam, candidates are required to wear masks for speaking 

examinations, which affect the examiner's judgment results strongly. Therefore, if there is a 

visual reference for the upper half of the facial expression cues, it might help people recognize 

emotion under challenging situations. 

Most facial expression recognition research extracts expression features from the entire 

face(Ekman, 1993; Friesen & Ekman, 1978), and there are not many studies based on the eye 

and eyebrows. In Wells, Gillespie, and Rotshtein (2016) study of facial expressions, such as 

fear, anger, and sadness, these emotions can be recognized from the eyes; eyebrows can 

further support and enhance these expressions. In Oztel, Yolcu, Öz, Kazan, and Bunyak (2018) 

research, a set of iFER expression recognition system is proposed. In their system, emotional 

judgment based on facial features only on the upper face can be as effective as 92%, but it still 

cannot reach 99.38% of full-face recognition (such as dlib facial recognition). Therefore, this 

research intends to find a table of visual features through experiments, which can help people 

effectively recognize others' emotions while wearing masks during the epidemic and show 

research results to developers who conduct research on facial expressions A.I. researchers. 

Kansei Engineering 

The word " Kansei " is derived from Japanese vocabulary, and its original meaning is the 

psychological feelings and images that users think about one object. In the field of cognition, 

it is expressed as the starting point of people and objects and exploring the relationship 

between people’s perception of objects, sensory feelings, and their behavioral 
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intentions(Nagamachi & Lokman, 2016). Kansei imagery has a wide range of applications, 

including ergonomics, cognitive science, psychology, design, and information science. It can 

be used to help understand the feelings of using products and design psychology, so that it 

can be used to fulfill the user’s expectation and enhance user experience. (Schütte, 2005)  

Mostly Kansei Engineering is built to research people and products’ relationships. The primary 

purpose is to help the designer create a new product based on user’s feeling. It contains four 

main points: (1) How to understand user’s attitude toward objects by estimating their 

psychological feelings (2) Through understanding the feelings, researchers can find out the 

design features of products, (3) Establishing Kansei engineering in with human-oriented 

design considered, (4) Adapting changes in society and user preferences to pivot the direction 

of design features (Matsubara & Nagamachi, 1997). 

Although there is much previous research on product or object, there is rare research 

discussing facial expression with Kansei engineering methods. This method could help the 

researcher transfer qualitative data to quantitative formula. For instance, the researcher can 

collect people’s feelings when they receive visual information through focus groups and 

interviews. According to these qualitative data collected, researchers can use questioner to 

validate the result and find out the equations that which features are able to affect user’s 

feelings. Therefore, this research aims to gather the participants’ perceptual information from 

this method and explore what kind of eye expression elements will affect people’s positive 

and negative feelings after viewing the eye pictures. According to the above discussion, the 

three research purposes are below:  

(1) Through experiments design, find the eyes features that could identify positive and 

negative emotions.  

(2) Provide an “eye gaze of the visual feature” for people to recognize emotion when they do 

not have sufficient cues for emotional recognition.  

(3) Explore whether there are differences in expression features and feelings in the eyes gaze 

of different gender 

2. Method 

The experiment in this research will be divided into three stages: (1) Collect the experiment 
images, (2) Classify the pictures in positive and negative directions, and (3) Establish a visual 
type factors table. After that, the experiments' results were used to find out those visual 
elements through questionnaires, which have an impact on the positive and negative 
perception of the picture. 
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2.1 Experiment 

 
Figure 1.   Experiment process 

The first stage: Collect Gaze images  

At this stage, we asked 6 participants, three males and three females, about 20~26 years old, 

who have received 4~6 years of visual education and training and selected the experiment’s 

pictures according to the criteria provided by the researcher: (1) Age / about 12-50 years old 

(2) Race / regardless of skin colour. Previous research indicated no difference between Black 

and White skin people’s eyes or between Asian and White eyes in the level of cooperation 

elicited. (Berki, 2014) (3) Gender / each participant must collect 20 images for each male and 

female (40 sheets in total) (4) Look straight ahead. (5) The images colour and resolution should 

be clear enough (more than 150dpi) (6) Images show eyebrows, eyes, forehead (7) People 

inside the images are not allowed to wear glasses, and without any movements or gestures 

(ex. hand posture) (8) People inside the pictures can have various expressions (happy, angry...).  

The pictures in the existing facial expression databases are not used because the eyes we see 

every day are all-natural eye expressions. Furthermore, the pictures in the databases are 

manipulated by other researchers, which is different from what we see in a typical 

environment, so we choose the eyes photos collected on the Internet. Among them, 20 images 

of males and females (a total of 40 photos were collected by one person), and the researchers 

deleted duplicate and substandard pictures and cut them to a uniform size of 148*105mm. 

Finally, 100 male and 100 female photos were collected (200 photos in total) (Fig.2). 

 

Figure 2. Images of eye gaze collecting (male and female) 
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The second stage: positive and negative image classification 

There are 20 students from National Cheng Kung University, ten males and ten females. Their 

ages ranged from 20 to 25 years. They are asked to watch these 100 picture cards selected in 

the previous stage and evaluate the positive and negative emotions. According to the positive 

and negative perception, the pictures are divided into two categories, the weak and robust 

sightline, and finally divided into positive strong, positive weak, negative strong, negative 

weak. After that, each picture was counted into different points: positive strong 4, positive 

weak 3; negative weak 2, negative strong 1. Finally, the researcher got the average score of 

each picture and selected three pictures with the most substantial positive and negative 

directions; 3 pictures with the median positive and negative directions, as Figure 3 (below).

 

Figure 3. Final selected pictures (female) 

The third stage: Analyse the feature of pictures 

At this stage, three designers with more than four years of visual design work experience are 

selected as the Focus group members. After a complete discussion and analysis by the focus 

group, the visual elements and influencing factors that make up the eye gaze expression are 

summarised, and the visual factors table of eye gaze is established, as shown in Table 1 and 

Table2. These tables of the eyes can be aggregated into six items, namely eyebrow angle, 

pupils’ location, the distance between eyes and eyebrows, squint degree, frowning degree and 

lying silkworm. Here are six categories and 5 degrees, which are subdivided into 30 items. 

During the second stage of the experiment, the researcher has received 3-4 participants 

referring that" lying silkworm makes me feel more positive and charming". This result also 

rephrases in the third stage when designers were analysing these 100 pictures. According to 

doctors' definition in cosmetic surgery (medpartner, 2016), what constitutes a lying silkworm 

is a part of the eyelid obliterator muscle (orbicularis oculi muscle). This part is close to people's 

eyelashes, and there will be a line about 0.2 cm to 0.7 cm wide (could see in Figure 4). Different 

from squinting eyes, the lying silkworm is no need to squeeze the muscle.   

2528   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL



L. Yi-Hsun, C. His-Jen 

 

 

Figure 4. The position of silkworm 

 

Table 1. The visual factors table of Eye gaze 
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2.2 Questionnaire 

The 24 pictures (12 males and 12 females) selected in the second stage were used in a 

questionnaire to correspond to the visual type factors table in the third stage to collect the 

visual elements in each picture. Secondly, the researcher asks about the positive and negative 

emotional value of each picture. At this stage, 20 questionnaires were collected, ten males 

and ten females, aged about 20-25 years old. This research uses an internet questionnaire to 

collect data and ask the following questions with 24 pictures:  

According to the question below, select the degree of the feature that you think fits the 

pictures: 

 

• Eyebrow angle (1 drooping / 5 raising) 

• Pupil position (1 lower / 5 upper) 

• The distance between eyebrows and eyes (1 very close / 5 very far) 

• Squinting degree (1 none / 5 intense) 

• Eyebrow wrinkles (1 none / 5 strong) 

• Whether there are lying silkworms (1 no / 5 strong).  

• This picture gives you the positive and negative feelings (1 negative / 5 positive) 

All data were recorded and analysed anonymously. 

3. Result 

In this research, the six features of the visual type of feature table (eyebrow angle, pupil’s 

location) were used as independent variables, and positive and negative emotional feelings 

were used as dependent variables to perform Multiple Regression Analysis with SPSS. The 

questionnaires were performed with P-values, <0.05 are considered as statistically significant 

and p-values. = 0.05 but ,0.1 are reported as non-significant trends. The 24 selected pictures 

(12 for each male and female) are analysed first, then the male pictures (12 males) and final 

for the female pictures (12 females), so there were three regression equations found.   

All pictures (male + female pictures) 

For all 24 pictures, a multiple linear regression was calculated to predict participants positive 

and negative feelings based on 6 visual features. A significant regression equation was found 

(F(6,473)=36.546, p<.01), with an R2 of 0.317. In all features, only pupil position(p<.01), 
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squinted eyes(p<.01), brow wrinkles(p<.01) and lying silkworm(p<.01) were significant 

predictors of positive feelings of eye gaze pictures, and the relationship is as follows: 

Positive feelings of All pictures (Y) = 2.479 - 0.163*pupil position + 0.278*squinted eyes - 

0.407*brow wrinkles + 0.202*lying silkworm 

Male pictures 

Second multiple linear regression was calculated to predict participants positive and negative 

feelings in all male eye gaze pictures. A significant regression equation was found (F(6,233)= 

26.878, p<.01), with an R2 of 0.409. Only pupil position(p<.01), the distance between 

eyebrows and eyes (p<.01), brow wrinkles(p<.01) and squinting (p<.01) significant predictors 

of positive feelings of eye gaze pictures, and the relationship is as follows: 

Positive feelings of male pictures(Y) = 2.4 - 0.238*pupil position + 0.226*distance between 

eyebrows and eyes + 0.255*squinting - 0.272*brow wrinkles 

Female pictures 

The last multiple linear regression was calculated to predict participants positive and negative 

feelings in all female eye gaze pictures. A significant regression equation was found (F(6,233)= 

14.255, p<.01), with an R2 of 0.269. Only squinting (p<.01), brow wrinkles(p<.01) and lying 

silkworm(p<.01) significant predictors of positive feelings of eye gaze pictures, and the 

relationship is as follows: 

Positive perception of female eyes(Y) = 2.462 + 0.291* squinting - 0.482* brow wrinkles + 

0.229* lying silkworm  

4. Discussion 

With Kansei engineering, this research had transferred participants' feeling into quantitative 
data. According to all pictures' equations, we can find that these four visual features, pupil 
position, degree of squinting, brow wrinkle, and silkworm, can effectively predict the positive 
feelings of the eye gaze. When the eye gaze picture with pupil position is lower (-0.163), the 
degree of squinting is intense (+0.278), the eyebrow wrinkles are almost no (-0.407), and with 
a bit of lying silkworm +0.202 are more likely to cause the participants to have positive 
feelings.  
 
Interestingly, the eyebrow angle that the researchers thought could accurately predict the 
positive and negative emotions of the eye gaze, which Oztel et al. (2018) uses the eyebrow 
angle as one of the considerations for judging emotions in their iFER system. These results in 
our experiment are not significant. The possible reason might because when people showing 
a smiling face, the eyebrows are not always raised; some people appear to be dropping (see 
Fig.5). These two pictures get the highest positive pictures, but they show entirely different 
eyebrow angles. As a result, this feature cannot efficiently predict the positive and negative 
feelings alone. 
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Figure 5. Corresponding pictures with the visual features derived from the equation 

 
Figure 6. Corresponding pictures with the visual features derived from the equation 

 
In the male picture's equation, it can be found that the eye gaze will be predicted positive 
when the pupil position is lower (-0.238), the distance between the eyebrows is moderate 
(+0.226), the degree of squinting is substantial (+0.255), and there are almost no brow 
wrinkles (-0.272) (see Fig5.). When scoring the positive and negative images, the researchers 
recorded that among 20 participants, four of them mentioned that "male pictures have largely 
strong negative emotions, and even neutral eyes are easy to let me feel negative." Previous 
studies have shown that the gaze on the male face is significantly more threatening than the 
female face (Ohlsen, Van Zoest, & Van Vugt, 2013) 
 
In the female picture’s equation, there are only three features that can provide optimistic 
emotion predictions, followed by intense squinting (+0.291), flat eyebrows (-0.482), and a 
little lying silkworm (+0.229). Compared with pictures of male, women have fewer 
distinguishable features. During the experiment, some participants also mentioned that it is 
not easy to distinguish women eye gaze between a positive or an aggressive look in the neutral 
eyes. Women’s nonverbal cues are more accurately judged (Hall, Carter, & Horgan, 2000) and 
women generally have richer facial expressions than men(Brody & Hall, 2008), but in this 
research, there are quite different. Although the participants thought that neutral eyes were 
less recognizable, there were still five participants who mentioned that women’s eyes were 
cheerful, friendly and attractive (Korthase & Trenholme, 1982). In our statistics, the results 
are also in line with the feedback from the participants (see Table.2). The number of female 
pictures rated as negative feelings is less than that of male pictures. 
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Table 2. Table of subjects' evaluation of male and female pictures (1 negative / 4 positive) 

 

5. Conclusion 

The contributions of this research are as follows:  
(1) This research uses a focus group to find the six features and five levels of eye gaze 
(2) Make a visual factors table of eye gaze, and summarize the four major characteristics that 
affect people's positive feelings of gaze  
(3) Collect positive and negative feeling evaluations of each picture during the experiment, 
found that the male's eye gaze pictures are more likely to make people feel threatened and 
negative feelings. In contrast, female eye gaze pictures are more attractive and accessible to 
give people a positive evaluation(Korthase & Trenholme, 1982).  
(4) With Kansei engineering, the equations of eyes gaze pictures had been founded out. By 
using these, people can predict positive and negative feelings with different features. 
 
These results could be applied to the judgment of emotional faces, adding criteria for 
identifying positive and negative emotions to improve its identification. Moreover, when 
designers are working on character design, they can use the results in this research to carry 
out character design and animate design. With the tables, it could help designers to enhance 
the detail features between the eyebrows and the eyes and make it more vividly. With the 
contribution of this research, the result can be used at strict environment which need to wear 
mask or helmet. Furth more, it can also help people effectively recognize others' emotions 
while wearing masks during the epidemic  
 

male M Female M male M Female M

37 1.05 37 1 1 1 1 1 1 1 1 1

46 1.05 46 1 35 1 70 1.05 83 1 70 1

50 1.10 73 1 23 1.1 83 1.05 18 1.1 83 1.1

51 1.15 50 1.1 37 1.1 47 1.2 70 1.1 47 1.2

73 1.15 61 1.1 43 1.1 18 1.25 47 1.2 68 1.2

93 1.15 22 1.2 46 1.1 53 1.25 53 1.2 33 1.3

23 1.20 51 1.2 50 1.1 68 1.25 22 1.3 41 1.3

1 1.25 93 1.2 51 1.1 41 1.3 41 1.3 53 1.3

61 1.25 23 1.3 93 1.1 64 1.3 43 1.3 64 1.3

22 1.30 89 1.3 18 1.2 43 1.4 64 1.3 18 1.4

33 1.30 33 1.4 26 1.2 94 1.4 68 1.3 96 1.4

35 1.30 1 1.5 33 1.2 33 1.45 94 1.3 12 1.5

89 1.30 26 1.5 34 1.3 22 1.5 13 1.5 43 1.5

26 1.35 90 1.5 42 1.3 96 1.5 33 1.6 56 1.5

18 1.40 100 1.5 73 1.3 37 1.6 37 1.6 94 1.5

43 1.40 18 1.6 76 1.3 56 1.6 96 1.6 37 1.6

34 1.45 34 1.6 89 1.3 12 1.65 56 1.7 22 1.7

100 1.45 35 1.6 22 1.4 13 1.65 12 1.8 13 1.8

42 1.50 98 1.6 25 1.4 32 1.85 72 1.8 32 1.8

76 1.55 42 1.7 44 1.4 72 1.85 8 1.9 35 1.8

98 1.55 43 1.7 61 1.4 8 1.9 9 1.9 46 1.8

25 1.60 25 1.8 100 1.4 9 1.9 24 1.9 57 1.8

44 1.60 38 1.8 54 1.5 48 1.95 30 1.9 8 1.9

91 1.70 44 1.8 98 1.5 57 1.95 32 1.9 9 1.9

Participants gender & scores of pic. Participants gender & scores of pic.Female

Picture No.

Male

Picture No.
MeanMean
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Figure 6. Radar chart of the strongest positive and negative emotions  
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Abstract | During the Covid-19 emergency of 2020, the Information system, governed by data-
flows, generations, and representations, proved to be one of the most overwhelming and 
uncontrolled phenomena. In this scenario, the essay presents a critical analysis, highlighting 
urgencies and opportunities for the design discipline to define its substantial and meaningful 
role in the Information Age. The research encourages the design culture to go beyond the 
dichotomy between materiality and virtuality by depicting reference's paths and practices, 
trying "to craft" new hybrid ecosystems. To inspire new design challenges, the experimental 
project Crafting Ecosystems is a proposal of a new design-led scenario for the Information. 
The goal is to offer a different kind of public Information based on empathy and awareness, 
focused on the restoration of a balance between natural and artificial, translated into tangible 
actions, replies to emergency circumstances. The final designed project is an interactive 
invitation to observe reality in an integrated way and realize how data and emergencies 
inevitably depend on the interconnected balance between all living beings. 

COVID-19, DATA VISUALIZATION, MATERIAL-FOCUSED DESIGN, ALGORITHMS, NATURAL 
ECOSYSTEMS 
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_DCs 1. The impacts of emergencies on the design culture:  

rebuilding ecosystems.  

The transversal of design is crucial for understanding the present and future scenarios, the 
interdependence between knowledge, and the discipline's evolution. Through the 
hybridization between heterogeneous sectors such for instance, electronic and materials 
engineering, natural, social, and economic sciences, philosophy, and human studies, the 
design culture can enlighten the deeper purpose of its project: the indissoluble 
interconnection between human beings, nature, technology.  
Adopting both the operational protocols of scientific knowledge and the complex readings 
peculiar of the humanities, design can reinterpret reality, going beyond the traditional 
disciplinary categories, for the construction of an interconnected system between society and 
environment. The hybridization between different fields also derives from a complexity of 
instances, in line with the most urgent global issues that affect society today. Among these, a 
central role is assumed by environmental sustainability, the relationship with technologies, 
digital communication, and big data, the geopolitical debate. These are multi-faceted issues 
that can only be approached through a partnership between multiple players and know-how.  
This is evident when we consider what the Covid-19 pandemic has made clear: the 
unstoppable alteration of ecosystems due to the impact of human life. "In these days, there 
is a recurrent use of the expression "back to the normal world" as if what we lived before 
Covid-19 was normal: social disintegration, widespread poverty, animal exploitation, 
destruction of the environment, increasing damage to the planet and natural things [...]. 
(Caffo, 2020, p. 30).  
The Covid-19 emergency has radically changed our lives' structure, destabilizing them 
through a forced acceleration of the digitization processes adopted in this Social Distance 
phase. Never as in this period, smart working, use, and abuse of social networks, 
overproduction of data, can be considered tangible and widespread phenomena of a new 
way of living culture and professional relationships. Planetary emergencies such as those we 
are still experiencing today - on which Covid-19 is only the iceberg peak - put in crisis the 
whole system of values previously based on the so-called "progress." The center of gravity of 
the issue shifts from humankind to the entire planet, a necessary approach for constructing 
a real, sustainable society in an anti-hierarchical perspective. In this ecosystemic vision, the 
approaches, strategies, and objectives must be reviewed. It is a question of rethinking the 
world as a fluid and interacting ensemble (Coccia, 2018) through a neo-humanist approach 
that no longer constitutes anthropocentric and promotes coexistence between 
heterogeneous organisms, races, and cultures. (Latouche, 2004, p. 95). Design sustainability 
is not only aimed at restoring a primordial nature but rather intervenes by raising 
consciousness in the desire to rethink the world of production and consumption in a 
completely different perspective, integrated with all other living beings. (Haraway, 2016). 
Thanks to its ability to illustrate complex problems through a rich narration, the project can 
be a strategic tool for a collective awareness of the most current and complex phenomena. 
In this scenario, communication design plays a crucial role and becomes a "common space to 
facilitate processes of understanding, approach, and management of our time's fragilities. 
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[...] The designer has an enormous responsibility because in his being a seismograph of the 
existing, he records and keeps track, reads and interprets, making an idea of the future 
emerge [...] and impacting on reality". (Piscitelli, 2019, p. 122).  
By envisioning desired scenarios, design becomes a vector for dialogic processes where its 
narrative is as meaningful as the final result: the goal is to open questions and understand 
what role it can play, acting first of all in the perspective of change. Therefore, through its 
ability to raise a collective awareness, identifying both consolidated issues and embryonic 
emergencies, design takes on an educational value. Add to this; it is considered that the 
concept of emergency must be re-examined as permanent and implicit in contemporary 
society. "Nature compromised, broken, interrupted, is, in fact, not only that of the plant 
world but also that balance between all living species, that coexistence between vital worlds 
that our anthropocentric culture has progressively ignored. In this imbalance - provoked by 
arrogant anthropocentrism [...] - we find ourselves today in its totality, with our 
responsibilities as dominant species and our culture as colonizers of ourselves". (Boeri, 2018, 
p.9).  
In light of these instances' complexity, the positivistic view that sees the designer as a 
problem solver, thanks to absolute and crystallized solutions, vanishes. His role is now closer 
to the one who - permanently in an investigative state - identifies the controversial points, 
creating virtuous and hybrid solutions that firstly trigger a change.  
With the dematerialization of objects, even design is transformed, incorporating digital data 
and inputs from the web. Considering its transdisciplinary nature, the impact of design 
culture can become life-saving through an ethical integration of different aspects of reality. 
Design projects, understood as devices of divergent thinking, assume the ability, through 
their narrative existence, to act by raising awareness aimed at new behaviors and human 
being-world interactions. In this perspective, the future discipline directions are 
characterized by infographic installations, interactive systems, material and processual 
experiments, high technological devices. In this hybrid landscape, projects no longer belong 
to closed product categories.  
In a context of a design culture that reinstates equal importance to the human being as well 
as to nature, the most stimulating works concerns themes such as the survival of man on 
earth, the preservation of living species, the care of territories and biodiversity, the 
integration between technology and nature. Between them, an extraordinary opportunity 
for investigation emerges from the digital flows of data, from the information that crosses 
the network and its possible translation in objects and processes. The idea is that even the 
product designer has to learn to manage these flows, shaping them most ethically until their 
incorporation into the project, to create new knowledge and an unimagined empathy. Whit 
these premises, in the followed chapters, the essay will investigate two crucial aspects of the 
current infodemia condition - the handling of data and the design with data - arriving until to 
a speculative design proposal that projects data towards a physical and sensitive impact.  

_DCs 2. A new scenario for the design: handling data.  

Is there any connection between the fact that "we are altering our infosphere fundamentally 

[...] adding a whole new stratum of communication to the social system" (Toffler, 1980, p. 

172) and the culture of product design? It could probably be envisioned in the attempt to 
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try, within design methods, to reinterpret human beings as "informational organisms 

interconnected with bio-logical organisms and engineered artifacts" (Floridi, 2015, p. 161).  

We are living in a new era where communication technologies are shaping the environment 

into a new reality. However, how much does the design discipline have a real idea of the 

rules by which the data flow constantly shapes our routines? Answering such a question is 

becoming essential for the discipline's evolution due to the impact those entities have on 

our environment. Now, more than ever, knowledge, in the contemporary form of 

information flows and data, "is and will be produced in order to be sold, it is and will be 

consumed in order to be valorized in a new production." (Lyotard, 1984, p. 4). Covid-19 has 

stressed an extreme global fragility affected mainly by the information system. The design 

discipline should look at the potential of such an unprecedented mutation proposing future-

proof scenarios made of products that coherently live in their contemporaneity. Because 

lacking comprehension about the qualities and the effect of the information system - of 

which data are a brand-new raw material - means not being able to shape our environment 

profitably. That is why it is urgent to fully understand this new material's characteristics and 

start deepening specific studies to play an active role as critical observers. During Covid-19, 

some topics emerged that asked for reflections, like those related to the Information 

reliability and the relevance of the sources and their contents, but primarily those connected 

to people's capability to critically filter the information.  

The "imperative to abandon blind trust in technology and to deepen our critical spirit" (Perez 

Tornero, Varis, 2010, p. 24) is now at a crucial crossroad where the declared intent of the 

global network to make everyone equal is missing its promises in front of two main issues, 

non-equal accessibility to the network, and consequently to its contents, and the capability 

to interpret the information itself. Looking at numbers, we see that internet users increased 

globally from only 413 million in 2000 to over 3.4 billion in 2016 (Roser et al., 2015). 

Nevertheless, how many people are online? The map of this distribution overlaps that of 

world poverty and countries lacking in democracy. Such asymmetry of information's 

distribution generates inequalities. That is why the United Nations demanded global 

cooperation through a data revolution to eradicate poverty while underlining that even 

considering the massive changes carried through technologies from the year 2000, 

"inequality remains and opportunity is not open to all" (UN, 2013). On the other side, the 

fact that we have left most of the information processing to the machines has affected our 

computational thinking abilities over those years, making us lazy for deep understandings. 

That is why the UN has asked international experts to propose ways to improve sustainable 

development data. The report summary states that "Data are the lifeblood of decision-

making and the raw material for accountability" (UN, 2014), underlining how the current 

state of data is stressing the gaps between what we know and when we know it, as well as 

the gap between who know and who do not. 

The amount of data unconsciously produced daily is massively used to profit and model our 

compelling needs. The economic and political impact is enormous, impacting negatively on a 

social justice level. It is exactly that supposed global access to the privileges of knowledge 

that was in the “dreams of the digital insurrection” (Baricco, 2018), but that, along these 
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years, has shaped a habitat in which the disproportion between rich and poor is upgrading in 

the disproportion between included and excluded. This asymmetry embraces large groups 

from the developed countries, particularly those who cannot access, analyze, evaluate, 

create, and act in the digital ecosystem; in other words, those who lack Media Literacy and 

consequently suffer the negative impact of media manipulation and misinformation 

unconsciously. Being illiterate in such a topic transcends the boundaries of poverty and 

transversally impacts the capability to read contemporaneity and fully handle our new 

reality.  

In the last 100 years, communication accelerated human evolution and all its related 

phenomena more than ever in history. Product Design has interpreted this acceleration and 

shape the human environment by wholly accompanying the upcoming needs and behaviors. 

Nevertheless, communication also created a brand-new era of the economy in which data is 

a whole new entity that we should shape and model with the same intent as before. That is 

why we think that data should be considered as a new contemporary physical material. 

Data’s increasing variety of forms, velocity, and quality has allowed their success, wide-

spreading, and profound diffuse impact. According to a white paper by the IDC, the global 

data sphere could grow from 33 to 175 zettabytes by 2025. Industries will mainly define such 

massive data growth as Financial Services, Manufacturing, Healthcare, Media, and 

Entertainment. The critical point of this process is that we are nearly entering the age of 

data readiness, and for this reason, we are still in need of understanding the issue that this 

will bring, which, as we described till now, is essentially affecting our lives and our 

environment at all levels. This condition is crucial considering that data technologies are 

becoming central for productivity expansion, data monetization, and value creation. 

Designers, as well as Architects, have, in this sense, a unique and crucial responsibility in 

shaping future synchronic societies in which “every object worthy of human or machine 

consideration generates a little history. These histories are not dusty archives locked away 

on ink and paper. They are informational resources, manipulable in real-time.” (Sterling, 

2005, p. 45). 

_DCs 3. An overview of contemporary practices: designing  

with data.  

In the Information Age, the design discipline has to face the dichotomy between virtuality 
and materiality to solve its hesitancy to define and affirm its clear role. In fact, “although 
scholars in information-centric disciplines are keenly aware of the connection of data to 
materials, their counterparts in fields relating to the built environment are less cognizant of 
this relationship” (Brownell, 2016, p. 1238).  
The connections between Information and materiality have been studied rigorously within 
the fields of Informatics, Communication Theory, Organization studies, and Interaction 
Design. This latter, together with Data Visualization and Digital Fabrication, is the only design 
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field to have developed a confident approach to the dynamics of data flow, establishing their 
tools and methods. On the other hand, Material-focused Design, such as Product and 
Industrial Design, shows a lack of consistency when dealing with the translation between 
Information and materials. Should we consider these disciplines unaffected by Data flow and 
continue exploring and implementing only specific practices such as Data Visualization and 
Digital Fabrication? Should we continue handling data only as inputs for visual outputs or as 
a tool for technical solutions? In this case, the whole Design System would miss the 
opportunity to evolve its culture by enhancing its awareness of new resources.  
Focusing on the union of information technology and materials, Duncan (1994, p. 203) 
stated that “the single most important material used by manufacturers in the future will be 
data.” In this paper, data are interpreted as a new kind of raw materials that the designers 
can exploit and the responsibility to handle. We specifically address them as “raw” materials 
instead of any other type of entity to lay out a more confident and more precise design 
discipline attitude towards their analysis and exploitation. This analogy provides us with a 
comparative path to define meaningful and sustainable approaches and challenges of the 
discipline in this field. The endless research and technological process related to raw 
materials took centuries to achieve a relevant classification and systematization of 
resources. We claim that, in order to face and handle the complex scenario of data and 
Information, we should inquire about our solid experience with raw materials, and all the 
related issues, such as their shortage, to have a reference of theories and agencies. It is 
emblematic that we also use analogies in terms of both vocabulary and technology, such as 
mining and extraction.  
Considering data as raw materials would help the design: 
1. to define a meaningful translation and application of digital contents into physical 

products and actions, 
2. to reach a deep knowledge about typologies of data for their classification and 

systematization, 
3. to update the design culture with new resources, generating unusual sustainability 

concerns on the environmental, social, economic, and cultural levels.  
During this research, we have been studying contemporary approaches that use data as 
materials for design to highlight the strength and weaknesses points in this field. 
Observing mainly two directions, Data Visualization and Data Physicalization, we selected 
three case studies as relevant for our goal.  
One of the most considerable design achievements is the approach of Data Humanism by 
Giorgia Lupi. It is built on a deep speculative attitude towards the evolution of Data 
Visualization. Data Humanism generated a substantial shift from Data Visualization to Data 
Drawing. The "first wave of data visualization [...] was successful in making others more 
familiar with new terms and visual languages" (Lupi, 2017, par.1). After this accomplishment, 
there has been a trivialization, and "visual design is often applied to data simply as a 
cosmetic retouch of important and complicated issues in an attempt to make them look 
simpler than they are" (Lupi, 2017, par.1). Lupi seeks to humanize data visualization to make 
it speak our language, questioning the impersonality of a merely technical approach and 
starting to design ways to connect numbers to knowledge, behaviors, people. Another 
consistent contribution is about techniques and skills. Her practice is based on "drawing" 
data rather than let the machine automatically process them. Drawing is a human capability 
that supports and drives thinking and comprehension of things. Drawing is also part of the 
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design process, so it is a way how designers can exploit their specific methods to generate 
innovation.  
Another Design accomplishment is the manifestation of data as a physical embodiment, 
which is often collected under the term data physicalization or physical visualization. A 
remarkable contribution is the activity of The Mediated Matter Group of MIT. They created a 
multi-material voxel-printing method enabling the physical visualization of data sets 
commonly associated with scientific imaging. This technology consists of multi-material 3D 
printing with polymeric photo materials, which enable the simultaneous use of several 
different materials, and by utilizing cyan, magenta, yellow, black, white, and transparent 
resins, full-color models with variable transparency can be created. This process allows the 
physical visualization of unconnected points, cloud data, lines and curves, open surfaces, and 
volumetric data (Bader et al., 2018). Physical information displays offer tangible interaction, 
enabling a more comprehensive understanding of information intuitively, going beyond the 
possibilities offered by virtual and augmented reality. Moreover, voxel printing enables 
direct digital manufacturing of data sets without creating intermediate representations for 
3D printing. It proves to be a more accurate and effective visualization, avoiding the loss or 
alteration of information. Consequently, data representation in a physical form through 
digital fabrication has emerged as a research area and practice.  
The other example is Forensic Architecture's work, which provides us with one of the most 
interesting references in terms of new applications and opportunities for the Design 
discipline to have an active role in the Information Age. Forensic architecture is the name of 
an emergent academic field developed at Goldsmiths University. It refers to architectural 
evidence's production and presentation—relating to buildings, urban environments— within 
legal and political processes. This research group uses data as a source of investigations to 
help international courtrooms, parliamentary inquiries, United Nations (UN) assemblies, as 
well as in citizens' tribunals and truth commissions. They make use of digital and physical 
models, 3D animations, and cartographic platforms to recreate crimes' dynamics and scenes 
to support the justice system. This approach creates a fluid translation between digital and 
material, moved by a very clear and practical mission, and represents a model case going 
beyond the visualization and the technological improvement, to focus on applications, roles, 
and untapped forms of interdisciplinarity. It is also inspiring in terms of method; in fact, it 
treats data through traditional design competencies and tools, such as spatial, mechanical, 
physical, and behavioral studies. From this analysis, the research outlines, as strategical 
strength points for an evolution of the Design discipline, the concept of humanizing data, the 
materials-led practices of physicalization and crafting, and the experimentation of 
unexplored interdisciplinary collaborations. In terms of weakness, it comes upon the need to 
overcome visualization's main goal and the exclusive focus on very techno-scientific 
applications.  

_DCs 4. Crafting Ecosystems.  

The experimental project Crafting Ecosystems, activated by the emergency of the global 
pandemic, is an attempt to exploit the traditional approach of the designer toward data to 
produce a new awareness about extraordinary dynamics and bold design-led scenario. In 
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this proposal, raw data are seen as physical materials expressing information capable of 
modeling a tangible change process. 
The project is based on a double-time perspective, made evident during the lockdown: the 
speed of the media information coming from the continuous digital flows; and the slowness 
of the natural ecosystems with its calm and inexorable evolutionary times. With the aim to 
relate man and nature through digital technologies, combining these two-time levels, it is an 
invitation to observe reality in an integrated way and realize how emergencies inevitably 
depend on the interconnected balance between all living beings, humans, animals, plants. 
Firstly, to activate this design process, it has been selected a source, as the designer usually 
does when looking for specific raw materials. In this case, view the focus on the pandemic’s 
related information, they have been chosen the Italian journalistic daily news from an API in 
open-access. In collaboration with a network engineer, we designed different algorithms to 
use as crafting tools for these “data flows.” The first algorithm has been created to filter data 
and keep only the ones relevant to represent the current scenario of Covid-19. Secondly, we 
obtained a collection of words, such as the most used by National newspapers in pandemics, 
concerning health, science, technology, and politics sections. [Figure 1] We have considered 
their frequency and the exact words used to enable filters of comparison, statistics, priorities 
and determine their presence variability and relevance. In a very synthetic way, this data 
collection has depicted the dominant info-sphere during the climax of the virus spread in 
Italy.  
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After this phase, a second algorithm has been structured to extract a cluster of sub-data, 
such as recurring words associated with the main ones, to start portraying a more 
exhaustive scenario made of quantitative and qualitative information, whose intersection 
composes a narrative of both numbers and perceptions. [Figure 2] 
 
 

 
 
The result has been a daily collection of selected data which we processed with a final 3D 
modeling algorithm. This passage envisions an organic and virtual plant generated by the 
selected data’s interaction, critically filtered to respond to our goal to connect technology, 
design, and ecosystems perception. In this sense, we aimed to clarify the relation between 
emergencies, as the current pandemic, and human responsibilities translated into the 
ecosystem’s alterations. For this purpose, we have imagined an interactive app that 
visualized the monthly growth of the plant. [Figure 3] 
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The plant grows organically, day by day, interconnecting at different levels the words 
selected by the two previous data algorithms, the geo-fencing coordinates of the user, and 
the local daily CO2 levels generated in real-time. By selecting a specific day, the user can 
purchase the corresponding physical graphic artwork in order to rebalance, by their planting, 
the number of trees needed to restore that ecosystem.  
From a conceptual perspective, the visual combination of algorithmic design and the 
progressive inclusion of data from nature reveals a philosophical choice of a non-passive 
acceptance of our interconnected condition between natural ecosystem and infosphere.  
Through the app project, the data algorithm governs the virtual plant's growing logic, while 
the critical thinking project coincides with the decision phases that establish the operations 
at multiple levels of complexity (numerical, geographic, climatic data, xyz variants).  
The plant's variations proceed according to rules that can only be partially controlled 
because they are linked to the world of media information flows and the atmosphere's ever-
changing parameters. [Figure 4] 
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The experimentation - shown here through previous study diagrams, a series of interactive 
app screens, and a final material graphic artwork - produces a symbiotic digital ecosystem 
generated by the algorithmic 3D crafting of multiple intertwined branches. In summary, the 
branches grow from the update of the news flows of the world of journalistic information. 
Every day is different due to the ecological footprint - associated with a progressive serial 
number that corresponds to the global warming CO2 ppm present in the atmosphere (for 
instance, 20.04.2020 Co2: 414.50 ppm) - and the numerical indicators corresponding to the 
number of trees necessary to compensate for the system's imbalance. (Mancuso, 2017) 
[Figure 5] 

 
The visualization produced through the use of the digital device's app that informs their daily 
readers wants to compare itself to a completely distort newspaper, in the form of an iconic 
natural plant. In this way, the user is stimulated immediately to develop empathy and active 
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participation towards the daily ecosystem, observing and interacting with the variable 
information. Moreover, punctual information is added through the input of the user's IP in 
the only form with open accessibility, not requiring a GDPR approach that is not including 
sensitive data. A numerical code obtained from his/her location, date, and time of stay 
enters the algorithm. In this way, the users are also part of the creative process, personally 
affecting the digital outputs' creation, later translated into a tangible graphic artwork. 
In the final phase of the project, not yet realized, Crafting Ecosystems wants to use in real-
time both a web platform and the app, creating a multi-layer interface of 365-days from its 
starting day. Thus, the designed algorithms are detectors of fluctuant ecosystems, whose 
variations are expressed by the aesthetic, linguistic and quantitative hybridization of 
different values, both natural and artificial. 
This last interaction is still in the final design phase since we are planning to enable the user 
to interplay with the layouts and share their content, extrapolate meaning, concretely 
activate a series of actions aimed at the change, building a correlation between the digital 
and the real world.  
The virtual plant visualized suggests so a new design-led scenario: to metaphorically 
cultivate natural ecosystems which, thanks to the app, can be grown, be shared, and 
changed through physical actions and behaviors. 
As an envisioned result, we imagine an interactive app that allows the users - by purchasing 
the graphic daily material poster - to contribute to the restoration of the natural balance 
ecosystem during and after Covid-19. This economic contribution can be in donations to 
partner associations devoted to the plant of trees. 
Crafting Ecosystems is aimed to hybridize virtuality and materiality, infosphere and natural 
ecosystems, algorithms and critical thinking, information, and empathy. It claims that data-
focused design should actively participate in the definition of an advanced Information Age. 
It opposes digital information's intellectual laziness, employing awareness, nature, crafting, 
humanity, and transdisciplinarity. 
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Abstract | This paper describes the integration of creative making activities into existing 
curriculum components primarily for Chinese (Middle School) students (approx. age 7-14). The 
strategy is built on an understanding and experience that while such activities are crucial to 
the development of design and spatial ability, their presence is generally undervalued and 
marginalised in favour of higher status subjects. In developing learning tools that reinforce 
more traditional subject areas, (particularly STEM), the project aims for a greater acceptance 
of design-led and making activities. The provision of a free (bilingual) online repository of 
these activities has made them highly suited for use during the Covid-19 pandemic and 
corresponding increase in distance learning and home-schooling. Early user tests indicate 
good acceptance of the concept, and recent government policy announcements may improve 
acceptance further. The design of new models has been built into a standard course for 
undergraduate design students. 

KEYWORDS | EDUCATION, ACTIVE LEARNING, MAKING, CREATIVITY 
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1. Introduction 

This paper presents novel strategies for improving access and acceptance of art and design 

making activities in the curricula of Chinese middle schools. While recent years have seen 

some enthusiasm for reform in the area of ‘aesthetic’ education, this has rarely translated 

into increased access to making activities in art or design fields (Yang, 2019). The project 

described in the paper, “Thinking with Card” attempts to integrate these valuable making 

skills into more traditional subject areas, thereby gaining acceptance as a means of 

augmenting learning in the traditional setting. These students generally lack the opportunity 

to engage in hands-on lab activity in science subjects and have limited scope for exploring 

their learning outside of lectures, essay writing and problem solving (Tatlow, 2019). The 

project is aimed at Chinese (Middle School) students (approx age 7-14) but has been 

developed in a bilingual model so that it is also suitable for UK (Key Stage 2 and 3) students. 

These activities are designed to be available for download from a website and then printed 

and made at home using simple and widely available tools. The outcomes serve not only to 

illustrate complex ideas in subjects such as maths, physics, biology and geography, but also 

to develop students’ skills and interest in making card models. This in turn is intended to 

boost students’ spatial and construction ability which is seen as crucial in developing design 

and problem-solving capabilities (Hughes & Milton, 2006). We have sought throughout the 

project to gain feedback from both teachers, students and parents in order to enhance the 

material. Derived as a means to improve making and spatial skills at an early age, the project 

has also been integrated into a course for undergraduate students (to develop new card 

models). This is a way of ensuring the sustainable development of the project as successful 

outcomes from the students work can be incorporated back into the resource.   

2. Educational Reform and Shortcomings of Creative Education 

While represented in the core curriculum up to grade 10 in China, art education is generally 

limited to ‘Art Appreciation’ type courses in secondary schools (Wang, 2003). The 

responsibility to provide more familiar ‘hands-on’ learning in this area has therefore fallen to 

parents rather than schools in China. In the last decade this has created a boom in extra-

curricular art and design education as the growing middle classes recognise the importance 

of this type of activity in terms of creative thinking and problem solving (Tatlow, 2019). 

Previously only part of a national strategy in the broadest terms, there are signs that the 

traditionally conservative Ministry of Education is working to improve access to art 

education for Chinese students. On July 8th 2019, the Communist Party Central Committee 

and State Council published new guidelines for education reform including a call to 

strengthen ‘aesthetic training with more art curriculums and activities.” (Communist Party of 

Central China Central Committee and State Council, 2019). This includes a desire that “More 

information technology should be integrated into school teaching with more free and high-

quality educational resources in rural and remote areas.” These guidelines have evolved into 
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more concrete proposals such as the announcement on October 20th, 2020 that further 

promotes ‘aesthetic’ education in schools. These proposals culminate in a pilot policy that 

for the first time, assessment in art subjects will be included in the general standards for 

high school enrolment over the whole country by 2022 (The Chinese Ministry of Education 

[MOE], 2020). 

The issue remains, however that in practice there is much misinterpretation of the 

guidelines and huge differences between the quality and quantity of arts education, much of 

it continuing to focus on the accumulation of knowledge to pass exams rather than the 

merits accorded arts education in a broader developmental sense (Yang, 2019). In terms of 

fine art, this is likely to mean the ability to assess a movement, style or individual artist from 

a prescribed viewpoint, in turn taken from a sanctioned historiography of art history (Yue, 

2009). Given the large class sizes and limited resources this content is generally delivered in 

a lecture or powerpoint format. There is little opportunity for the appreciation of real 

artefacts and even less for hands-on experience of materials and techniques. In some 

circumstances the guidelines ascribed for ‘Aesthetic Education’ are interpreted as more akin 

to citizenship - assessed in relation to being well-disciplined or doing good deeds in public 

(Li, Xue, 2020). It becomes clear that while there is recognition at a government level as to 

the importance of creative activity, there is often little enthusiasm for space within the 

curriculum given the existing pressure on examined subjects. 

 

Figure 1.   Projected annual expenditure per child on extra curricula art classes (sample 
taken from parents whose children already enrolled in extra curricula art classes. (Wang, 
2020). 
This shortfall in provision is therefore left to the parents to pick up - those sufficiently keen 

to promote creative practice in their children’s development (and sufficiently affluent to 

provide it). Demand in this area has created a growing industry of specialist institutions who 

provide extra-curricula activities in a wide variety of subjects - painting, ceramics, textiles, 
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drawing, sculpture, art appreciation. One such provider is Big Ink Dandelion (大墨蒲公英素质

美校) which boasts over 200 sites in 150 cities throughout China. The company claim to have 

taught over 10,000 students (ages 3-16) since their founding in 2001 (http://www.dmpgy-

art.com). The branch in Weiyang District, Xi’an, Shaanxi Province has 11 teaching staff and 

between 500-600 registered customers. In order to better understand this market and some 

detail of parents’ attitudes, spending patterns and interests, a survey was conducted in 

collaboration with Big Ink Dandelion in September 2020. 100 parents from the company’s 

database which fit the profile of our target audience (age 7-14) were canvassed (Wang, 

2020). It was found that while the vast majority of parents expressed their interest in art and 

design courses, 80% felt unprepared to provide access to these kinds of activities at home. 

51% of all parents were planning to purchase art related activities in the next year, prepared 

to pay over RMB5,000 (U.S.$760) per year, rising to over RMB20,000 (U.S.$3050) for 12% of 

respondents) for the privilege (figure 1). In terms of the aims of this investment, it was clear 

that parents didn’t expect the children to move into arts education, but that they considered 

the outcomes beneficial to their children’s overall powers of imagination and creativity 

(51%) and appreciation of art (46%).  

As a ‘New First Tier City’ (Yicai Global, 2019), Xi’an has a wealthy middle-class population 

where parents are evidently happy to spend money on their children’s education outside 

school, but this research is by no means representative of the whole population. It is 

reasonable to extrapolate a broad picture, however, of a growing market for, and 

importance placed on, the provision of suitable art and design activities.  

 3. A New Strategy for the Integration of Making Activities 

In developing a strategy for the promotion of making activities in schools, three issues were 

considered in relation to each other: Firstly the lack of provision of studio or art-room based 

teaching in Chinese middle schools; secondly, the acceptance of and demand for creative 

training amongst middle school parents and thirdly, the traditional focus on core examined 

subjects in the curriculum.  

The strategy itself is based on an understanding of the importance of making in relation to 

creativity and design (Williams et al, 2010). The author’s own experience with hundreds of 

design students in Chinese Universities reveals that only a small proportion have been able 

to acquire anything beyond the most rudimentary making skills and that the accepted 

practice is for model-making requirements within a design course to be farmed out to 

professional companies. The level to which this approach is normalised runs counter to 

evidence that links making practice to creativity and problem solving in the design process 

(Hallgrimsson, 2012). 

This project aims to combine the benefits related to the making of physical models with the 

benefits related to the use of practical elements within the teaching of STEM subjects in 
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schools. In the UK, this has its origins in the Nuffield Science Projects of the 1960’s which 

imagined the ‘Pupil as Scientist’ and encourages the natural curiosity of students with the 

effect of a deeper learning experience with better recall (Millar, 2004). While this has even 

extended to the teaching of science in a distance learning format in the UK (Fox, 1994), it is 

relatively uncommon in China where a teacher-orientated approach means that even 

laboratory work is taught through demonstration or even video rather than direct 

experimentation (Fulmer et al 2015).  

 

 

Figure 2.   Thinking with Card Epiglottis Function Interactive Model Example (printed spec). 
The Thinking with Card project provides targeted curriculum support material that is 

relevant to specific knowledge that the student needs to acquire. This is a step towards a 
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more experiential learning model (Dewey, 1938), which is not widely implemented in China. 

This novel teaching material is in the form of print specifications in PDF format which may be 

downloaded via a computer or mobile phone and printed out (figure 2). This material comes 

to life when it is constructed by the student using simple tools either at home or in school. 

The resulting interactive model, intended to show the concept in an engaging way, adding an 

extra dimension to existing teaching materials which should in turn lead to greater 

comprehension and recall. The models generally contain supplementary information to 

support the concept being demonstrated, but may also be amended and added to by the 

student. The making and interaction with the model is intended to bridge the gap between 

the theoretical model of the world (required in order to reproduce the information) and the 

physical world (that which is directly experienced by the student). This ‘changing of register’ 

to make the phenomena appear in a different medium (Figure 3) is thought to help students 

better construct meaning to their knowledge and be able to apply it in more abstract ways 

(Tiberghien, 2000). 

 

 

Figure 3.  Categorisation of Knowledge Based on Learning Experiences. Adapted from 
“Towards Research-Based Design of Teaching Situations in Physics at the Secondary School 
Level.” (Tiberghien, A. 2000). 
Whilst the ‘hands-on’ nature of the learning experience is itself only another representation 

of the phenomenon described, the fact that this model can be subject to physical interaction 

and repeated movement makes it a far more valuable resource than a diagram or even a 

series of diagrams. It becomes possible to represent opposing elements within a particular 

concept, for example the relationship between current, movement and magnetic field in the 

process of electromagnetic induction in a coil, (figure 3). This making activity and subsequent 

interaction provides the kind of opportunity for the reconstruction and retention of 

knowledge in the mind of the learner that is so valuable (Driver et al, 1994). 
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Figure 3.   Thinking with Card interactive model demonstrating electromagnetic induction 
in a coil, Faraday’s Law, Lenz’s Law and Fleming’s Right Hand Rule.  

 

Figure 4.   An interactive map demonstrating the zones of Chinese climate based on 
rainfall. One of a series of interactive models based on standard elements of the geography 
curriculum. 
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4. Integration of New Strategy into Learning Schedule 

The route to integrating the model and making activity into a student’s schedule may be 

instigated by either teacher or parent. Each activity is intended to fit with a subject in the 

STEM curriculum, although there have also been models added that relate to the History and 

Geography curricula (Figure 4). The parent or student can download the PDF model onto a 

computer or smartphone and print this out either at home or cheaply at a local print shop. 

Each .pdf document is available in English and Chinese and includes both the parts needed 

to make the model and the instructions to be followed (Figure 5). Certain models are 

intended to be made from paper, others in thin card (180-250gsm). Where the latter is 

required, the model may either be printed onto paper and mounted on card or printed 

directly onto the card. The basic tools required include a cutting mat, knife, glue stick and 

metal ruler, with instructions given on how to use these safely.  

 

Figure 5.   Example of the instructions required to make one of the models, in this case the 
structure and function of the middle ear (Chinese Version). 
The strategy developed makes use of relatively simple materials and processes but aligns 

these with the high penetration of computer and smartphone use and the availability of 

printing resources either at home or in local print shops. The website was created with a 

simple interface through which teaching models can be downloaded and printed out. This 

meant that the models can be used both in established school curricula, those developed in 
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response of the Covid-19 pandemic (and greater need for distance learning tools), and those 

developed for home schooling.  

The website started with a handful of models in order to demonstrate the concept. From 

this, we sought advice and feedback from teachers, parents and students in terms of 

identifying suitable models for development. This led to a set of 14 models which address 

the various areas identified. There are several more models in development, but the 

complexity of some leads to a lengthy development period. It is interesting to note that 

while this project was undertaken to address a particular set of concerns, it is not unique in 

its outlook. In the course of developing the project, we came across interesting historical 

examples of card models both for education in a conventional setting and also through 

promotional items. One significant example is a series of card models published in 

Manchester by John Heywood Ltd. This series of articulated cardboard models show detailed 

schematics of piston and valve timings in several engine types including diesel, petrol, Corliss 

steam and simple steam engines (figure 6). These models are similar in concept to models in 

the Thinking with Card project, albeit more sophisticated and detailed. It goes without saying 

that the user is not required to make the models, but their implementation, along with 

instruction in the included booklets, engineering students can create complex calculations 

related to efficiency and pressure (Jones, 1903)  

In addition to historic examples of card models, the potential for combining home printing 

technology and card modelling techniques as an educational tool have been explored by 

researchers in the past.  

“As many teachers and parents are aware, building pop-up books and cards can be a 
compelling creative activity for children. Pop-up forms manage to combine, within a 
single artefact, artistic and creative invention, spatial and mechanical motions of 
paper, and (often humorous) writing.” (Eisenberg et al, 2003 p.2) 

While the activities described do not quite fit the model described in this paper, they share 

two key components: mechanical pop-up forms and making activities for children. In terms 

of the development of creative skills, there is broad consensus in the design education 

community regarding the importance of prototyping and model-making. While the role of 

visual models and prototypes are fairly familiar, it is also acknowledged that sketch models 

and experimental models are also crucial throughout the development process.  

“Prototyping is a key problem-solving activity in product design. It starts right from the 

beginning of a project and continues right into production. Given the complexity of product 

development, it is critical to take as much of the guesswork out of the design process as 

possible, and prevent surprises from showing up later in a project.” (Hallgrimsson, 2012 p.7) 

While many design texts focus on the use of foam, clay and timber models, it is clear that 

card models are widely implemented and valued for their speed, accuracy, reproducibility 

and cost-effectiveness (Saul G. et al 2010) 
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Figure 6.  Example of an articulated card model used to teach engineering students the 
parameters of steam engine performance and design. (Jones, 1903) 

5. User Testing and Feedback 

From the beginning of the project, an attempt was made to develop an ecosystem for the 

project from which feedback may be sought from teachers in the area targeted. These 

teachers, once familiar with the aims and scope of the project, would be able to both select 

appropriate tasks for their students and suggest models that would be useful in the teaching 

of particular themes and concepts (Figure 7). 
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Figure 7.   Representation of the different roles within the Thinking with Card ecosystem 
Once a series of models had been developed, the website was promoted amongst teachers 

and parents who might be able to implement the tools in their own teaching. This included 

posting to relevant social media groups, targeting specific teachers and running workshops 

with students of an appropriate age where additional instruction could be given and 

observation could be undertaken (Figure 8). 
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Figure 8.  Workshop conducted with students to build sample models. 
The initial interest was good amongst students of the target 7-14 age bracket. They managed 

the tasks well and reported enjoying the experience. It is clear that this kind of making 

activity, despite being themed around academic subjects is considered more like ‘play,’ 

where the novelty and freedom to explore holds less status than perceived activity of 

accumulation of knowledge. We were therefore more interested (and apprehensive) 

regarding feedback from teachers and parents. In order to get as much coverage as possible, 

this was sought through the more formal means of a survey. 

The survey was undertaken to identify areas of weakness in the strategy and as a tentative 

evaluation amongst the target audience. The sample was chosen through a database of 

families and teachers who had participated in workshops or been made familiar with the 

project through introduction by students and tutors in the previous 6 months. 70 

respondents were canvassed through Wechat social media, accessed through smartphone. 

The questionnaire contains both closed-ended and open-ended questions in order that we 

can use the information in a numerical analysis and also accept more detailed insight where 

it is available. The closed-ended questions are concerned generally with opinions about the 

use of practical making activities for middle school students and the use of the Thinking with 

Card models. These questions have a Likert five-point scale choice to determine the strength 

of opinion (figure 9). The questionnaire was conducted in Chinese language only amongst 

Chinese teachers and parents. The results are published online (Hughes, 2021). 
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Figure 9.   Selected outcomes of survey amongst parents, teachers and users of the 
Thinking with Card resource.  
 

The findings demonstrated that 95% expressed a belief that ‘making activity’ was useful in 

the development of a child’s creative and practical skill. The 5 most popular models in the 
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range were geographical terrain; historical Spring and Autumn Period; geographical climate 

distribution; earth orbit and seasons and biological plant photosynthesis. Of those with 

direct experience of using the models, only 5% found any of the models difficult to make, the 

reason given being that the description of the steps was not clear enough. 84% of these 

users considered this kind of activity useful in aiding a child’s comprehension of a complex 

idea while 88% of all respondents consider the development of creative activity important to 

a child’s overall development. All teachers canvassed indicated that they were willing to 

implement the tools in the classroom. They suggested that the content should be more 

extensive, so as to ensure that the knowledge is common and easy to understand, and that 

the instructions and operation be as straightforward as possible. 

The open-ended questions garnered a good number of supportive comments as well as 

constructive suggestions, for example:  

“Quite necessary, Chinese children lack such hands-on opportunities. Such activities 
during adolescence will benefit children a lot in their growth and future life.” 

“I strongly support the idea, but it should not be simple cut and collage – it needs a 
variety of materials research and application of divergent thinking.” 

“Very good to do this kind of learning enhancement activity with children. Whether 
or not the material is useful, it is still a worthwhile experience.” 

6. Future Development 

As previously described, the project relies in part on an ecosystem from which feedback may 

be sought from the teachers and parents of the target users. Teachers, in particular, once 

familiar with the aims and scope of the project, would be able to both select appropriate 

tasks for their students and also provide feedback to the development team regarding 

improvements (figure 7). Of particular relevance to design educators is the way that this 

development team is being configured to include undergraduate and postgraduate student 

projects. While initial project examples were developed by a professor with a small group of 

three postgraduate students, the aim in the future is to populate the project with models 

developed by larger numbers of students attending a course focused specifically in this area. 

The lack of making skills amongst design students means that tuition on basic card modelling 

skills are of great benefit and can yield excellent results. This starts with tuition regarding 

tools, safety, basic cutting and folding techniques and joining techniques. From this 

foundation, students can be introduced to modelling structures and mechanisms in card of 

increasing complexity (figure 10).  

The Thinking with Card project is a good vehicle for this type of project because it provides a 

well-defined focus that requires students to put themselves in the position of both teacher 

and middle school student. Although the task appears relatively straightforward, the time 

and effort needed to refine a concept into a fully functional proposal is surprisingly great. On 
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a small scale, this gives students a good insight into the process of create and specify a 

design for production. Following some initial success with workshops and short courses in 

this area, the course is being piloted as an online MOOC course. This includes 8 sections: 

Basic card modelling materials and tools; Basic card modelling techniques; Sample structures 

in card; Sample mechanisms card; Introduction to Thinking with Card; Selection of Theme; 

Concept Development and Evaluation; Product communication and specification. A set of 

‘style guides’ have been produced to ensure that models produced for the project adhere to 

the same basic layout and legibility. 

  

Figure 10.   Workshop with postgraduate design students to develop mechanical structures 
in card.  

6. Conclusions 

The distance-learning/home-schooling strategy described in this paper was created as a 

means to not only boost the understanding of complex ideas to an audience starved of rich 

learning experience, but also to introduce, almost by stealth, a component of making. Each 

of these elements, it turns out, had been implemented previously in some form or other but 

their conflation into a single entity became more realistic in 2020. The combining factors 

that facilitated this this include the penetration of internet and mobile phone usage in China, 

the proliferation of cheap options for printing; the desire for education reform and the 

Covid-19 pandemic which meant many students working from home for the first time. The 

first challenge was to prove that the strategy was feasible - that the DIY construction of 

physical learning tools was achievable and engaging to the core audience (7-12 Year old 

middle school students in China); the second was to gain acceptance amongst the gate-

keepers of education in China - parents and teachers. The first challenge took time and 

seemingly endless permutations of model development in the early stages, but our 
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workshop activity demonstrated early enthusiasm for the concept. The second challenge is 

ongoing. The Chinese education system is founded on a broad acceptance of the teach-to-

examine model which dates back centuries. The legally guaranteed 9 years of education has 

proved difficult to standardise in terms of quality given that China is such a vast country with 

huge disparities in income and lifestyle (Postiglione, 2006). It is not unreasonable that 

initiatives generated outside of the Ministry of Education would be treated with some 

suspicion. Follow-up projects and further engagement with teaching staff is seen as crucial 

to the future success of the project. Thinking with Card is a pilot initiative that provides 

access to a richer and more practical learning experiences (Dewey, 1938). The hope is that it 

can provide an example of how experiential learning can be integrated into a system that is 

less informed by exploration and active learning. An elective course for undergraduate and 

postgraduate students is being developed which will help produce further models for the 

project; improving and enlarging the content in the next stage.  
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Abstract | The aim of the study reported in this paper is to develop an understanding of official 
public health communication design on Covid-19 globally. As a new disease, the rapid rise in 
the sheer volume of new scientific information about Covid-19 surpasses human processing 
capabilities, impacting the public and policy makers, creating an ‘infodemic crisis’. Following a 
two-stage message/language framing and visual design analysis of crowdsourced official 
Covid-19 Public Health material we present findings from 46 countries, across five continents, 
and more in-depth analysis of 32 material from 17 countries. This is the first of its kind paper 
offering an analysis of the global situation on Covid-19 public health communication design; 
and six draft recommendations on how to effectively plan communication and frame 
messages that are compelling and actionable to the local audiences considering their social, 
cultural and economic circumstances. 
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1. Introduction 

The coronavirus disease 2019 (Covid-19) pandemic has ushered a new era of increased 

conspiracy theories, fake news and misinformation, regarding the aetiology, outcomes, 

prevention, and cure of the virus (Tasnim, et al, 2020; Van Bavel, et al, 2020).  

This has made it very difficult for the public to distinguish scientific evidence and facts from 

less reliable sources of information, often leading to counterproductive practices that 

increase the spread of the virus. 

Governmental agencies rely on public affairs messaging to address public health crisis 

(Barbour, et al, 2015). In this unprecedented situation, Governments across the globe and 

policy makers are looking at each other for solutions inspiration, trialled policies and 

interventions they can implement by their own national and regional authorities. But have 

failed to establish international cooperation and knowledge exchange to cope with this. In 

this context, local COVID-19 communication plays a key role in informing citizens. 

In response to that, the Design Research Society Special Interest Group on Global Health, has 

developed an open access repository containing crowdsourced information on Covid-19 

public health messages and information set by official national and international bodies. The 

aim is twofold. First, to develop an official of data on public messages and information on 

Covid-19 that researchers, public health authorities and policy makers can access and 

forward to communities globally. Second, to conduct a multinational and multicultural visual 

and language communication analysis of Covid-19 public health messages included in it. The 

latter is presented in this paper. 

2. Background and Related Work 

2.1 The Infodemic Challenge of Covid-19  

Infodemic refers to an exponential increase in the volume of information associated with a 

global issue such as an epidemic (WHO, 2020). As COVID-19 has been a relatively unknown 

virus, in terms of the impact on humans, we are witnessing a rapid rate of new scientific 

information being published (Eysenbach, 2020). 

Since the Ebola outbreak in West Africa, in 2014-2016, the health sector has learned that 

trust in health authorities, community engagement and accurate information can go a long 

way to help the public comply with public health measures (Gilmore et al, 2020). The need 

for official messaging during the COVID-19 pandemic is arguably far greater than in more 

commonly encountered hazard settings, and the demands on communicators to inform and 

motivate are higher (Sutton et al, 2020). 

Governments and international health bodies are engaging the scientific community for 

evidence-based recommendations on how to minimise harms and better manage the 
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pandemic (Sutton et al, 2020). The widespread of misinformation related to the diagnosis 

and prevention of Covid-19 has confused both the general population and policy makers 

who are regularly issuing new and revised guidelines for disease prevention and treatments 

(Tasnim et al, 2020). 

The main challenge here is not just the sheer volume of information, but critically its 

translation and communication into actionable recommendations that are contextually, 

socially and culturally relevant for different audiences across different parts of the world; 

especially among countries with low income, low life expectancy, and less education (Savoia 

et al, 2013; Gagliardone, 2016a; Brisset-Foucault, 2016).   

The Covid-19 pandemic has resulted in an enhanced requirement for communication with 

the public on an ongoing basis, not only to pass on warnings and alerts, but also to inform, 

educate, and continuously motivate individuals in their roles as de facto responders in the 

ongoing disaster (Sutton et al, 2020). There is a need for more targeted public health 

information within communities and for partnerships between public health authorities and 

trusted organizations that are integral to these communities (Van Bavel et al, 2020; 

Srinivasan & Lopes, 2020). 

2.2 Lessons from past epidemics/pandemics 

As demonstrated by recent public health crises, such as the global Ebola outbreak, it is clear 

that threats to public health do not respect national boundaries (Barbour et al, 2015).  

Communication of timely risk information is absolutely vital for behavioural change to 

protect public health and safety. However, prior work on messaging in response to emerging 

health threats such as Zika and Ebola has shown that effective messaging strategies can 

depend upon details of the threat itself (Sutton et al, 2020).  

Past outbreaks’ analysis, such as that of Ebola and the Zika virus, shows that effective 

communication about the outbreak to the public and how to prevent its transmission take 

time and offers lessons for the current Covid-19 pandemic public health communication 

messaging (WHO, 2015; WHO, 2016). Covid-19 presents a challenging context for 

communication about prevention, containment, and treatment as well. Rather than a single, 

one-time big event, we have seen that Covid-19 presents as a rising tide or prolonged risk 

incident with several waves of occurrence.  
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Figure 1. The development of tuberculosis in the lung’, 1938. Charts from the ‘Fighting 
tuberculosis’exhibition produced for the National Tuberculosis Association in the USA in 1938 
(Black, 2017) 

Public health officials and scholars agree that cultural values and traditions significantly 

influence responses to pandemic (Vaughan & Tinker, 2009; Lin et al., 2014). Work from the 

early 20th century on poster leaflet design to raise awareness on Tuberculosis (TB) in Nigeria, 

has demonstrated the importance of mapping visual characteristics, such as the use of 

colour, to match it with existing cultural associations and perceptions. For instance, lungs 

marked in yellow, to designate a healthy person; red, to represent tuberculosis due to 

associations with danger and misfortune – see Figure 1 (Kindel, 2013 in Black, 2017). 

As in the cases of responses to influenza, covid-19 risk information, are influenced by 

existing psychological, social, cultural, health, and socioeconomic factors, which greatly 

affect how individuals interpret health risk communications, as well as their willingness and 

ability to act in a timely manner. Lessons learned from historical and recent public health 

crises suggest that inappropriate communications and insufficient planning can greatly 

compromise risk reduction (Maunder, 2004; Vanderford et al., 2007; Vaughan & Tinker, 

2009).   
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2.3 The role of Design Communication in Public Health 

Public health communication must successfully instruct, inform, and motivate appropriate 

self-protective behaviour, update risk information, build trust in officials and dispel rumours 

(Vaughan & Tinker, 2009). Communicating effectively with the public about specific threats 

is the key to successful emergency management and public health, helping to mitigate the 

risks. It supports the implementation of protective actions and contributes to minimizing 

negative mental health impacts of disasters (Savoia et al, 2013). 

Traditionally, the field of health communication has been grounded in the natural and 

human sciences where gold standard research is still based on defining prior hypotheses and 

testing them (Neuhauser Kreps, 2014). Information design and data visualization has 

recently emerged as a new field on the communication of public health. Information design 

is cross-disciplinary, including typography and graphic design, applied linguistics, applied 

psychology, ergonomics, and systems engineering and has been found to be particularly 

valuable in health communication (Black et al, 2017; Walker, 2019, Noël et al, 2019; Walker 

et al, 2020). It is concerned with both language and with visual presentation so that 

messages are presented clearly and address the needs of the audiences (Neuhauser et al, 

2009; Walker, 2019).  

Health communication approaches are often intended to translate evidence-based research 

findings to the public. However, the traditional approach has emphasized the expert design 

and delivery of generic (one-size-fits-all) messages that are not always relevant to people’s 

personal characteristics or social settings (Neuhauser & Kreps, 2014; Lin et al, 2014). This is 

because, much day-to-day health communication nowadays (as in the case of Covid-19) is 

produced by people who do not fully understand typographic principles, which can result is 

sub-optimal presentation of information (Noël et al, 2019; Walker, 2017). Information design 

methods involve collaboration and discussion between all those involved, such as scientists, 

clinicians, designers, writers, technicians and intended audiences (Walker, 2019) and could 

thus contribute significantly to the design of more effective public health communication 

material on Covid-19. It can help people retain information that is relevant to them or their 

situation and it can make the difference between taking action or not, contributing to 

behaviour change (Walker, 2017). 

3. Methodology 

3.1 Methods 

Our methodology is formed around our research question.  This is to explore how might 

communication design analysis of official Covid-19 public health material help develop 

recommendations that are contextually, socially and culturally relevant for public audiences 

across different parts of the world. 
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The study incudes two parts. The first part of this study comprises documentary research of 

crowdsourced information on Covid-19 Public Health messages and Information, set by 

official national and international bodies, such as Government, Ministries and International 

Health organisations. This has led to an open repository which at the time of writing includes 

data from 46 countries from across five continents. These were collected between April and 

November 2020. 

The second part includes the Information design analysis through language and message 

framing, as well as visual design framework. The analysis of the language and message 

framing was done through 15 points divided in five themes: culture, language, social, 

structure and inclusivity. While the visual design framework analysed another 15 aspects 

divided in 4 themes: impact, structure, colour and inclusivity. A selection of established 

documents on public health communication design were collated and reviewed (the WHO 

Strategic communications framework for effective communications [WHO, 2017]; the Johns 

Hopkin’s Bloomberg School of Public Health Field Guide to designing a health 

communication strategy [O’Sullivan et al, 2003] and the US Centre for Medicare & Medicaid 

Services The Toolkit for Making Written Material Clear and Effective [McGee, 2010]) in the 

development of the language and message framing and visual analysis framework the team 

used to analyse the public health Covid-19 communication documents. The process followed 

the thematic analysis methodology by Braun and Clarke (2008). Once the team was 

familiarised with the documents, we began the code generation. This was done by looking at 

each document guideline and coding data by writing notes through the use of notes within 

the electronic version of the document.  After the data coding and collation, we started to 

look for overarching themes based on the initial research questions. This process produced a 

number of guidelines, which were reviewed amongst the team and then consolidated and 

updated to provide the framework guidelines, shown in Table 1. Although we recognise that 

designers employ picture, symbols, typography, colour patterns in an integrative manner to 

compose the final visual product, it was necessary for the purposes of our investigation to 

deconstruct the different visual elements to explore them both individually and as a whole 

message too. 
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Table 1: Framework guidelines employed for data analysis  

3.2 Data Analysis 

Data analysis was carried out in two stages. The first stage was an analysis of the documents 

to evaluate the guidelines set above and how they were implemented. The data analysis 

included samples from each country that included a combination of text-based only (i.e. 

website information on Covid-19, FAQs, prevention instructions/guidelines); visual and text 
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Culture 

Does it use words that are familiar and culturally appropriate for the 

intended readers? 

Are suggestions or instructions, specific, realistic, and culturally 

appropriate for the intended readers? 

Language 

Is the material/message framed in a friendly/positive way/tone? 

Is the material written in a conversational style, using the active 

voice? 

Is it keeping sentences simple and relatively short? 

Is it being direct, specific, and concrete? 

Is it written as simply as possible, taking into account the reading 

skills of the intended audience? 

Does it use devices that engage and involve readers, such as stories 

and quotations, questions and answers, etc? 

Social 

Do readers trust the information sources (is it based on information 

sources the intended audience will trust)? 

Does it emphasise the health impact here and now? 

Does it encourage action now? 

Structure 

Is it giving the context first, and incorporating definitions into the 

text? 

Does the material say how to get help or more information? 

Inclusivity 

Is it gender neutral or inclusive? 

Can readers relate to the health statistics given (do they match as 

closely as possible to the characteristics of the intended readers and 

their communities)? 
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Structure 

Is the size, shape, and general look of the material designed with its 

purpose and users in mind (I,e. more important elements in larger 

size, etc)? 

Is there a clear and obvious path for the eye to follow through each 

page? 

Does it have a clear and consistent style and structure? 

Are the visuals that are clear, uncluttered, and consistent in style? 

Colour 

Are the colours appealing to the intended readers and free from 

unwanted connotations or problematic cultural significance? 

Is colour used in a consistent and deliberate way that reinforces the 

meaning of your messages and enhances their impact? 

Is colour used sparingly (3-5 colour palette)? 

Is text and colour legible? 

Inclusivity 

Does the in a colour take into account that some readers are likely 

to have diminished or limited colour perception (i.e. colour blind, 

older people vivid colour limited perception)? 

Are visuals gender neutral or gender inclusive? 

Impact 

Does the material look appealing at first glance? 

Do the visuals relate directly to the information in the material and 

reinforce the key messages? 

Are the visuals culturally appropriate for the intended readers? 

Are charts/figures simple and easy to understand? 

Can the visuals evoke affect appropriate for the intended audience? 
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(i.e. websites, posters on handwashing, mask wearing, prevention, self-isolating, etc). Only 

documents targeting the general public were examined, as those aimed at expert and 

professional groups (such as healthcare professionals, etc.) were out of the scope of the 

study.  

The data analysis composed of language and message framing (Akl et al, 2011) and visual 

analysis (Welhausen, 2015) following the guidelines set in our message framing and visual 

analysis framework. During this stage, from a pool of eight (with different sociocultural 

backgrounds, that understood the first language of the communication analysed and with 

some of them being from those countries), two researchers scored independently (scale 1-5) 

the documents sampled from a country and added notes. These were reviewed by a third 

researcher who scored them also ion cases where there was a large score discrepancy (more 

than 2 points). The stage one analysis took place between July to September 2020. 

The second stage comprised of a more in-depth content analysis of the sub-sample of the 

documents that were explored in stage one. This focused on further analysing good and bad 

practices of public health communication messages and visual elements applied in the 

context of Covid-19. The aim was to look at a representative samples of good, mixed, bad 

and ugly official covid-19 public health message documents, in order to develop 

recommendations and a toolkit that will guide experts and practitioners to communicate 

with impact, so that the public understands and supports action on COVID-19. A total of 32 

documents from 17 countries were further analysed by researchers individually from 

October to November 2020. An inductive detection of the primary themes that emerged in 

the documents was conducted to determine the themes and major issues explicitly stated to 

examine deeper themes in covid-19 public health communication. A series of groups 

discussion among all researchers followed, in order to establish common language and 

message framing and visual analysis practices and patterns, which in turn led to the 

development of recommendations.  

4. Initial Findings  

A total of 122 materials from 31 countries across five continents (Africa: 7, America: 8, Asia: 

9, Europe: 6, Oceania: 1) were examined. Our findings show that when it comes to the 

design of Covid-19 public health communication material there are a range of practices 

(both positive and negative) found across the material reviewed, irrespective of the country 

or region they come from. Some are found across most material and countries, some across 

several and a few in more specific materials and countries. We present these below in 

relation to the message and language framing, and the visual design. 
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4.1 Language and Message Framing 

The analysis revealed that cultural aspects, such as culturally appropriate words or 

instructions, of the message was considered as an important aspect while transmitting the 

message. Whereas the structure aspects, giving the context and details about how to get 

more help, within the visual communications would require more attention. 

 

Figure 2. Summary of the language and message framing analysis. 

Based on the reviewed visual examples, the most important aspects for a clear language and 

message framing were considered to be the suggestions or instructions set in the right 

context and realistic; short and simple sentences; gender inclusivity; and direct, specific and 

concrete message. While other aspects, such as directing for more information and the 

emphasis of the here and now impacts were not considered as important. 

4.1.1 Good practices 

More precisely, the majority of the material reviewed, scored high in terms of some aspects 

of language. They were written in a gender inclusive language and provided messages that 

are appropriate to diverse communication means (e.g. Facebook, Instagram, Twitter) 

beyond the traditional posters, brochures and leaflets.  They kept sentences relatively short 

with most instructions being direct, specific and concrete. Also, several of the materials 

employ words that are familiar and culturally appropriate for the intended readers. A few of 

these are written in conversational style.  Also, most materials made use of sources that are 

trusted by the readers, coming from authoritative and well respected national and 

international bodies.  
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4.1.2 Bad practices 

Structure formed one of the weakest point of the majority of material reviewed. More 

precisely, many materials did not provide the context first around Covid-19 nor did they 

explain why it is important that these instructions are followed for the benefit of public 

health. Some materials lacked accessible further guidance on the measures proposed or 

guidance on where to get further information if needed. 

In terms of language, several of the communication materials may be difficult to be 

understood. These materials use only plain text and adopt a technical language (from 

medical sciences). These will likely not to be understood especially by disadvantaged 

communities and people from a low-education background. On top of not considering the 

reading skills of the information recipients, many of the materials reviewed did not frame 

the main message in a friendly or positive tone.  A few of the materials reviewed, did also 

convey contradicting and misleading messages that neglect cultural aspects. For instance, 

“adopt a friendly behaviour without physical contact but always with a smile on your face... 

The use of masks is recommended everywhere” was included in a material from a Latin 

American culture. In cultures, such as Latin American ones, in which hugging, kissing and 

handshakes are used to express a ‘friendly behaviour’ such messages are confusing and 

would be worth suggesting safer alternatives. 

Regarding the social impact of the language and message used, some materials failed to 

emphasise the health impact of Covid-19 here and now. As a result, they did not encourage 

immediate action to be taken by the intended readers. 

4.2 Visual Design 

The analysis revealed that structure aspects, such as clear message framing and consistent 

and clear structure, of the message was considered as an important aspect while 

transmitting the message. Whereas the impact aspects, such as making the materials visually 

appealing and using the appropriate visuals, within the design would require more attention. 

Figure 3. Summary of the visual design analysis. 
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According to the reviewed visual examples, the most important aspects for a visual design 

were considered to be a consistent style and structure; obvious path for the eye to follow; 

and gender neutral or gender inclusive. While other aspects, such as the size of the material 

and its elements; reader’s diminished or limited colour perception; and the text-visuals 

relation were the least taken into account. 

4.2.1 Good practices 

In terms of the visual design most material followed a clear and consistent structure offering 

and easy path to for the eye to follow on the document. Also, those material, which included 

charts or figures, made good use of these by incorporating ones that are simple and easy to 

understand. The majority of the materials included legible text and colour, using legible 

fonts and appropriate contrast of colours. Also, several of them used colour sparingly, 

employing a maximum of five colour palette. Examples of these aspects are shown in the 

discussion section. 

4.2.2 Bad practices 

One of the least scored areas among the materials analysed was visual design. More 

precisely, the images used, such as photos, illustrations, etc., did not relate directly to the 

information and conversely, they did not use effectively the visuals to reinforce the key 

message. Moreover, the visuals in several cases were not culturally appropriate for the 

intended readers, as they give instructions that do not make sense or are not possible to be 

followed in the context as our examples illustrate. As such, the visuals employ in certain 

cases are nor appropriate neither compelling for the intended audience. 

In terms of structure, several materials did not consider the size, shape, and general look of 

the material designed with its purpose and users in mind. Simple visual design practices, 

such as depicting more important elements in larger size were ignored. Also, some material 

included visuals that were unclear, cluttered, and inconsistent in style. In most of these cases 

they visuals were a direct copy paste from other sources without any editing or processing 

taking place. 

Regarding colour, this was generally well applied, except for circumstances where it was 

used in an inconsistent and unintentional way, (for example using colours randomly without 

a clear purpose such as in drawing attention to a specific message or instruction, etc) 

diminishing the meaning of their messages and decreasing their impact.  

As far as inclusivity, this was not applied universally and often seemed to be an afterthought. 

For example, many materials did not take into account that some readers are likely to have 

diminished or limited colour perception (i.e. colour blind, older people vivid colour limited 

perception). Gender inclusivity was another issue with several material, which had made use 

of visuals, being either gender biased or gender exclusive. The lack of diversity is also noticed 

regarding social, linguistic and ethnic group backgrounds. 
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4.3 Analysis per Country and Region  

Although assessing the official Covid-19 public health communication messages and visuals 

of each country is beyond our intention, we include the Figure below of the countries 

analysed, as it provides some useful insights. First it emerges that only about a third of the 

countries we reviewed their material score consistently for both the message/language 

framing and visual design. Most of these which scored high for both elements, seem to be 

countries in North and South America. Also, it becomes clear that most countries did better 

in terms of language and message framing when compared to their scores in visual design. 

This highlights opportunities for improvement and the need for more involvement of design 

researchers and designers in the development of public health communication material for 

Covid-19.  

Figure 4.  Analysis of language and message framing vs visual design per country 

The analysis by countries show that there is a wide segregation between those countries that 
performed well and those that did not. More than half (17) of the countries had similar scores 
between language and message framing and visual design. Nine countries gave a higher  
importance to language and message framing, while five gave it to visual design. 

4.4 Analysis of Covid-19 public health communication examples 

In this section we present a representative sample of some good, mixed, bad and ugly 

examples1 in terms of message and language framing as well as visual design. 

4.4.1 Good examples 

In terms of message and language framing, the following example, from the Rwandan 

Ministry of Health on ‘The Do’s and Don’ts of face mask guidelines’, demonstrates several 

good visual design and communication features. It features a consistent visual style, with an 

 
1 For more visual samples collected worldwide visit: http://imagination.lancaster.ac.uk/wp-
content/uploads/2020/04/Good-Bad-Ugly-Presentation-Analysis.pdf  
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uncluttered layout that incorporate an easy path for the eye to follow.  Important icons are 

bigger in terms of size and use contrasting colours to help readers distinguish clearly what 

they can and cannot do. In terms of message framing, the instructions are very practical and 

culturally appropriate and specific, as they provide a useful context on when, how to use, 

how to wash and procure, as well as common mistakes people make in all these points. 

Figure 5. Communication material by the Rwandan Ministry of Health on The Do’s and Don’ts 
of face mask guidelines 

Although there were not many examples of this, offering a variety of complexity levels for 

the same message are particularly useful. The example below from the Italian Ministry of 

Health provides granularity of content and instructions on handwashing, which enables 

readers to access various levels of information at their own pace. 

Figure 6. Multilevel communication material by the Italian Ministry of Health on 
handwashing to prevent the spread of Covid-19 
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The example, below, from Yukon, Canada answers a single question well, by making use of 

gentle humour does not detract from serious points. It employs culturally relevant image 

using a practical, recognisable huskies to demonstrate the two-metre social distance rule, 

whilst maintaining gender inclusiveness in the visual.    

Figure 7. Communication material by the Yukon regional government in Canada on social 
distancing 

4.4.2 Mixed examples 

Several materials featured mixed practices, with some good elements but also some 

message or visual design issues. For instance, the poster in Figure 8, provides culturally 

relevant image and slogan urging taking action now. It also includes a positive message 

framing and it is available in both French and English (the official languages of Kenya). 

Despite these, it includes, at the bottom of the poster, visuals which apart from being 

gender-biased are too small to see, as are the captions that accompany them. 

Figure 8. Poster by the Kenyan Ministry of Health on supporting the fight against Covid-19 
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In another example, from Peru, with the support of the Ministry of culture two general 

posters were translated to four Quechua dialects and Ayamara (official languages of Peru), 

and eight minority native languages. This is very positive in terms of inclusiveness and reach 

in the wider population of the country. However, the translation of the language did not 

follow with ‘translation’ of the advice to the local practices of these indigenous 

communities; as most people in these minority groups do not have access to running water 

in their homes rendering the guidance culturally irrelevant.  

Figure 9. Communication material by the Peruvian Ministry of Health on protecting oneself 
from Covid-19  (Left: Quechua language from central Andes, approx. 1 million speakers), 
(Right: Yine language in the Amazon, approx. 3000 speakers) 

 

4.4.3 Bad examples 

The following self-quarantine document targeting the public in Ghana, utilises the third 

person which although makes it authoritative, it makes the instructions that appear in it 

impersonal. To make matters worse there is a mix of first and third person confusing the 

readership and the messages it provides. Overall, the language used inappropriate for the 

wider public and the everyday person. Following this, there is inconsistency in terms of the 

advice given, as there is a mix of specific and clear with unclear and unspecific advice. Lack of 

visuals further add to this, as their inclusion could potentially help in enhance understanding 

on the practical advice found in the document.  
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Figure 10. Communication material by the Ghanaian Ministry of Health on self-quarantine 

The following example, from Brazil’s Ministry of Health website, presents several issues. All 

information is provided as plain text. So, the guidance is not inclusive as literacy is a 

requirement for understanding and is still a problem especially among disadvantaged 

communities. Some proposed measures present higher exposure to risks, compared to 

standard ones such as "Keep at least 1 (one) meter-distance from other people in public and 

social places”. Also, part of the advice provides confusing and mixed messages. For instance, 

there is the advice to “Avoid hugs, kisses and handshakes, adopt friendly behaviour without 

physical contact, but always with a smile on your face" and the last preventative measure 

recommends wearing masks everywhere. Safer ways of greeting during the pandemic should 

be suggested since a smile cannot be always recognised behind a mask and Brazilians are 

used to warmly greet people in person as a way of being friendly. 
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Figure 11. Online communication material by the Brazilian Ministry of Health on how to 
protect from Covid-19 

In the example below, the poster is too busy in terms of visuals, whilst several of the clipart 

used are too small to see as is their corresponding caption. Some of the advice provided, 

such as ‘Maintain at least 1 metre distance in marketplaces, medical stores, hospitals, etc’ 

are unrealistic given the high-density population of cities in India.  Another issue in this 

example, is the use of visuals, where the characters featured in them, do not represent the 

country’s population demographics, as they feature only white persons. This is an element 

which has been observed in several materials from several countries from the Global South 

who seem to have copied and pasted messages as well as visuals from Global North 

countries’ material. 

 

Figure 12. Communication material by the Indian Ministry of Health on not overstocking 
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4.4.4 Ugly examples 

In relation to the example discussed above, the following one from South Africa does not 

include do consider ethnic diversity in its visuals, illustrating a predominantly all white 

family. Furthermore, there are no signposts on where or how to get more information and 

the text in the centre in white appears blurry due to incorrect application of antialiasing. 

Lastly, the message it provides appears to be distant ‘WHO advise people to...’ as it does not 

directly address the population and does not call for immediate action. 

Figure 13. Communication material by the South African Department of Health on Covid-19 

The example below, presents a too busy layout design and incoherent messaging. There is 

an inconsistent style that mixes cartoon with real images. The main image occupies most of 

the poster whilst not being essential. In fact, the cartoonish doctor clipart contradicts the 

seriousness of the message that is being portrayed.  In terms of visual layout, the 

composition of the five small images at the bottom of the poster lack alignment.  The text 

for getting more information and the contact number are too small to be read.   
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Figure 14. Communication material by the Taiwanese Ministry of Health on hand-washing  

4.5. Other health related visual examples  

The Royal College of Paediatrics and Child Health (RCPCH) has been working to raise the 

awareness of the impact of air pollution on child’s health, particularly to those with 

respiratory allergies such as asthma and rhinitis. The ‘The inside story: Health effects of 

indoor air quality on children and young people’ campaign was launched in January 2020, 

just before the COVID-19 pandemic started. Hence, it results appropriate to compare the 

visuals from this campaign to those presented here. 

 They have produced an extended report, however, the graphic content is used to advertise 

this campaign. They successfully use appropriate message and language framing, as well as 

visual design. A similar analysis as the one presented in this work revealed that the key areas 

are for the language and message framing were the use words appropriate for the intended 

reader; the suggestions are specific and realistic and are gender inclusive. However, there 

are some parts that would be benefit for more emphasis such as the impact here and now. 

While for the visual design, the visuals were gender neutral images; have a clear structure 
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and eye path; reinforce the information presented; and have a defined colour palette used 

consistently as shown in the Figure 15.  

 

 

Figure 15. Communication material by the RCPCH for ‘The inside story: Health effects of 
indoor air quality on children and young people.’ 

5. Discussion and Draft Recommendations 

Based on the findings and the examples presented above, we propose a set of draft 

recommendations for the design of public health communication material for Covid-19 

Although there are still a few steps to be completed in the development of a full list 

recommendations for the public health communication material for Covid-19, our initial 

analysis reveals some patterns and insights that are emerging. We discuss these below. 

First, give the context first, and incorporate definitions into the text. As mentioned above 

several material did not provide any context regarding Covid-19 or included any definitions 

in layman terms. Most critical is the clarification of why should individuals, and the public as 

a whole, follow the guidelines and instructions offered in the material. This is because, even 

the most valid and reliable scientific information may be ignored, minimized, or processed in 

a way that results in unanticipated public responses when a communication plan overlooks 

the reasoning strategies of the audience of the message (Vaughan & Tinker, 2009). Lessons 

from past health campaigns  demonstrate, that these are most successful when 

communication addresses motivations, emotions, and ideas that might contribute to 

desirable behavioural change but also are compatible with individuals’ reasoning strategies 

(Vaughan & Tinker, 2009). 
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Second, provide clear messages that consider the cultural aspects, and instructions that are 

specific, realistic, and culturally appropriate for the intended readers. Our findings revealed 

that many materials provided often instructions which were not culturally appropriate and 

guidelines which could not be practically implemented within the targeted socio-economic 

groups they were targeting. During a pandemic, the way new information is filtered, 

processed, and evaluated is influenced by individuals’ daily life circumstances, cultural and 

psychological risk orientation and traditions regarding health practices. Guidance from socio-

ecological, social cognitive models, suggest that health communication is more effective 

when it is relevant to people’s personal and social contexts (Neuhauser et al, 2009). As such 

the messages themselves must be compatible with the cultural orientations and socio-

economic priorities of affected populations (Vaughan & Tinker, 2009). 

Health communication materials are intended to solve ‘‘wicked’’ problems in highly 

changeable sociocultural, political environments among very diverse people. However, they 

are often not designed to meet the needs of diverse population groups (Neuhauser & Kreps, 

2014). Reaching vulnerable populations, who usually bear the brunt of the effects (financial, 

health, social) in pandemic situations is very important. Yet, reaching these populations and 

communicating effectively with them is a critical public health challenge (Neuhauser et al, 

2009).  The following recommendations consider ways of tackling these. 

Third, use creative mechanisms that engage and involve readers (i.e. stories, quotations, 

analogies, etc.). Our analysis revealed that this was one of the weakest elements in message 

and language framing. A handful of material made use of creative devices to engage and 

involve readers, such as the example form Canada, which used Huskies to provide an 

analogy for physical distance embedding gentle humour. Still such mechanisms and 

especially inclusion of narratives and storytelling are very powerful and have in the past 

been employed in health communication (Edgar & Volkman, 2012; Walker, 2019). More 

precisely, data suggest that narrative message design encourages information sharing as 

they are perceived as having a story structure and being more understandable and less 

information overloading, and more transporting (Barbour et al, 2015). Therefore, 

mechanisms such as storytelling, form compelling tools for adding credibility and 

authenticity (Edgar & Volkman, 2012) to Covid-19 public health messages, especially as they 

are found to be emotionally evocative and thus more likely for us to act on the message(s) 

they contain. Furthermore, they provide us with a better understanding about a situation for 

instance, the experience of suffering from Covid-19, which in turn helps us understand more 

about the disease itself.  

Fourth, write them as simply as possible, taking into account the reading skills of the 

intended audience. Matching readability more closely to users’ literacy levels (Neuhauser et 

al, 2009) is a key component, which several of the materials reviewed did ignore. As already 

mentioned some material, especially in Global South contexts, literally translated material 

into the local languages. This increased the message and language complexity. Instead 

linguistic adaptation should be employed to incorporate culturally relevant concepts, and 

adapt rather than simply translate messages (Neuhauser et al, 2009). 
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Fifth, use visuals that relate directly to the information in the material and which, reinforce 

the key messages evoke affect appropriate for the intended audience. Visuals (photos, 

illustrations, symbols, and other images) and data visualisations can dramatically shape how 

risks are perceived. Many of the materials analysed did not take that into account, as there 

were examples, as illustrated in the sections above. In fact, there were cases where 

language-based content communicated one message about risk, while the visual strategies 

used communicate a very different message.  Effective use of picture is influenced by the 

context they are used, the level of literacy skills and the extend they are combined with 

written direction, and the graphic form of the picture whether a line drawing, cartoon, 

photo, etc. (Walker, 2017). Incorporating culturally relevant visuals (Neuhauser et al., 2009) 

as well as use of scale and the simplification of images can attract attention and stimulate 

curiosity (Walker, 2017) and generate affect. 

Sixth, use active voice and emphasise the health impact here and now to encourage action 

now. Emphasising the health immediate impact in a way that encourages the intended 

readers of communication material to take action now is absolutely critical. Pandemics are, 

ultimately, disasters, and the critical role of immediacy that is central to effective disaster 

response is also inescapable (Sutton et al., 2020) in the case of Covid-19. Much research 

indicates that using the active voice makes content livelier and easier to read and 

understand, than the same text written in the passive voice. It can also suggest link with the 

reader (Walker, 2017; Walker, 2019). 

6. Conclusion and Limitations 

It is clear from past health epidemics, that trust and accurate information can significantly 

help the public in following public health measures which help decrease the spread of 

disease. However, in the COVID-19 pandemic we witness an ‘infodemic’, which has confused 

both the general population and policy makers.  

Our study presents the positive and negative aspects regarding language and visual design of 

COVID-19 public messaging in a variety of countries. It also provides draft recommendations 

on how to effectively plan communication and frame messages that are compelling and 

actionable to the local audiences considering their social, cultural and economic 

circumstances. 

The analysis presented in this paper focuses on visual communication aspects identifying 

features that contribute to success and failure of public messaging. There is still the need to 

understand to which extent visual communication is effective in mitigating pandemic 

impacts considering for instance dissemination (e.g. web analytics, number of accesses, 

downloads). This is something we are exploring at the time of the paper write and we aim to 

present in future papers, once that analysis is also completed. 
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Mitigation of risks is also influenced by other aspects such as cultural, social, economic and 

political determinants, including politics and policy. Thus, visual communication works in a 

two-way relationship combined with other contextual factors that should be considered. 

Moreover, information should also be accessible considering disabilities. We have also 

started work on testing some of the material with members of the public and experts, which 

will be reporting in future work. 

In the next pandemic, be it now or in the future, the single most important weapon against 

the disease will be a vaccine. The second most important will be communication (Gesser-

Edelsburg et al, 2014). We envisage that our work will contribute towards the latter. 
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Abstract | This contribution aims to investigate the experience of 'United in isolation. An 
online letterpress festival’ which was held during the lockdown caused by the Covid-19 
pandemic, and its subsequent development. 
In recent years, letterpress has experienced a renaissance: at an international level, several 
realities have recovered and reused machinery and tools of this ancient technique for quite 
different purposes. As this is a specific field that is only explored by a few people, the 
community has developed strongly and reached an international dimension. 
Starting from the initiative of a few individuals, a weekly festival has been organised, in which 
in each episode four or five printers from different parts of the world streamed live from their 
workshops, showing spaces and tools that are difficult to share publicly in any other way. The 
ten episodes were well received by the public, representing a concrete response in terms of 
human relations and the advancement of specific knowledge on the subject. 
The online archive that was created represents an important starting point for the study of 
the contemporary letterpress, as well as the repository of an irreplaceable network for issues 
such as the history of typography and printing. 

KEYWORDS | COMMUNITY, COVID-19, LETTERPRESS PRINTING, MOVABLE TYPES, ONLINE 
FESTIVAL. 
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1. The concept of community in letterpress

In the last decades of the 20th century, relief printing was gradually replaced in commercial 

printing by other, better performing technologies. In particular, movable type printing, 

which had remained largely unchanged for around five hundred years, became less and less 

widespread; during this phase, the tools of the so-called art of typography were discarded, 

and a wealth of widespread technical knowledge became, within a generation, the preserve 

of a few. 

In recent years, there has been a gradual rediscovery of letterpress printing on an 

international level, which has led various realities to recover printing presses, movable type 

and everything necessary for the use of this technique (Passerini, 2014). In fact, only a part 

of these realities has continued to use letterpress in continuity with the profession's past; 

more commonly, the reasons for this revival lie in historical and cultural issues. In particular, 

they reside in the relationship with the field of new craft (Bonini Lessing et al, 2019), with 

the history of typography (Heller, 2019), with the didactic dimension (Marzotto Caotorta, 

2007) and with the search for new forms of expression (Barmettler, 2017). 

The adherence of many geographically dispersed entities to the letterpress revival has led to 

the creation of groups of people united by common interests and practices. By its very 

nature, a phenomenon of collective re-appropriation of craft skills and tools that have 

declined due to technological obsolescence entails, on the one hand, the search for sources 

and masters, and on the other, a marked tendency towards self-education: hence, in relation 

to one's own community, the sharing of knowledge and the need for comparison. For these 

reasons, in the last two decades, virtual spaces have appeared to serve these purposes: 

platforms serving the community (two above all: Briar Press and Letterpress Commons), 

video tutorials dealing with technical issues of printing and machine maintenance (e.g. the 

Youtube channel of Boxcar Press), Dafi Kühne's site dedicated to sharing information on FAG 

proof presses produced from the 1940s to the 1990s. In addition to the creation of 

dedicated spaces, printers have always used more immediate tools such as social media 

(originally Flickr and later Facebook and Instagram).  

In particular, beyond the other best practices, it is worth highlighting the case of 'Drukwerk 

in de Marge', one of the most successful projects serving the letterpress community. The 

printers (drukkers) in the geographical area of the Netherlands and Belgium represent a 

clear case of a community that builds its own spaces for dialogue and sharing: they have 

developed a support network for printers and for the enhancement of the typographic 

heritage – also musealised – with both research and dissemination purposes.  

In addition to a bimonthly physical magazine, Drukwerk in de Marge is a website where 

members are able to buy and sell printing material, share events and their own printed 

production, consult a map of participating realities, a forum and an archive section of 

historical and photographic material (samples, instruction manuals, spare parts for 

machinery). The functions seem to respond to the needs well expressed by a community 
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that is able to recognise and organise itself, and, more broadly, to problems that are 

common to all those who print with this technique, regardless of the geographical factor.  

It is clear that the internationality and cross-country character that the letterpress 

communities themselves possess is due to the fact that, with a few exceptions, they do not 

share the same urban area. The letterpress community therefore appears to be a group of 

individuals from a heterogeneous origin who organise themselves above all virtually: this is 

made possible by the universality of the technique and tools, which makes it possible to 

overlook national and continental borders, as well as by the strong shared attitude to the 

protection of the material and immaterial typographic heritage that typophiles have in 

common. 

Events such as wayzgoose (cycles of conferences, workshops and activities aimed at printers, 

of which there is a strong tradition in English-speaking countries) and international summits 

like Letterpress Workers have also contributed to the creation of a strong transnational 

letterpress community. The latter is an annual meeting held in Milan (Italy) since 2012 

where, during a short artist residency, invited printers work together to share knowledge 

and cultural and design approaches.  

The recent experience of 'United in Isolation. An online letterpress festival' fits into this 

particular and lively context. 

2. The festival 

"United in Isolation” was born in March 2020 with a simple Facebook post in one of the 

many groups dedicated to sharing experiences of the international community. A Norwegian 

printer wondered whether, given the emerging international situation, organising a series of 

live streams on the general topic of letterpress printing might be of interest. One of the first 

comments came from two Italian printers who, being already in quarantine – Italy was one 

of the first countries to be affected by security measures – gave their availability to hold a 

short talk from their home temporarily used also as a printing workshop and to help with the 

organisation. Since then, and for about a month, the three printers have worked together 

assiduously to set up the festival, arrange the technical issues and communicate the event. 
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Figure 1. The post that marked the beginning of the festival, March 2020. 

 

The festival format included four or five live streaming interventions via the official Facebook 

event page. In addition, an Instagram account has been created to advertise the event 

weekly. 

In choosing the guests for each episode, it was decided to give priority to a geographical 

criterion, with guests representing as many different cultural realities as possible. Gender 

and racial issues were also strongly considered, although the latter was greatly facilitated by 

the geographical choices. 

Furthermore, the presence in the same episode of very small realities and important 

institutions – in particular, Tipoteca Italiana Fondazione (De Michelis, 2019) and Hamilton 

Wood Type – managed to give a sense of the heterogeneity of the letterpress community, 

making evident both the differences in the means and approaches that the strong common 

attention to safeguarding the material and immaterial typographic heritage. 

Each reality was given the opportunity, in the twenty minutes available, to freely choose the 

theme of the speech: if most of the participants chose to show their work tools or their 

production, there was no lack of more specific interventions and deepening on a single 

theme. In addition, many of the printers talked about their experience with the pandemic, 

directly informing the international public of the situation in their country of origin and 

talking about experiences of printing for charity to the reference emergency structures. 
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Figure 2. Instagram feed, photos of the printers who got involved are displayed with a 
promotional aim. 

The first instalment was held on 18 April 2020. In addition to an introduction by the two 

Italian organisers, three printers from Australia, Russia and the USA were also guests: the 

latter two were later involved in the organising team, which was joined in the middle of the 

festival by two printers from England and Chile. 

2598   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) NEW NORMAL



A. Vendetti, E. Scotucci 

 

One of the festival's greatest achievements was to be able to connect printers from twenty-

three different countries, guaranteeing representation from all five continents. Comparing 

such different experiences directly (one above all, a printer from Japan) has certainly made it 

possible to understand the differences and commonalities of letterpress printing. 

Although a sense of belonging to the various letterpress communities was already strongly 

felt, this experience during the lockdown helped to generate the idea of a world community, 

in continuous dialogue and ferment.  

 

 
Figure 3. A Japanese speaker showing his workspace in Tokyo. 

3. Follow-ups  

The audience, consisting of printers, graphic designers, students and researchers in the field 

of design, was extremely supportive of the idea of further development of the festival, 

leading to the organisation of a second season. 

This new season saw some important improvements compared to the previous one. First of 

all, it has been decided to conduct thematic episodes, which would give the festival an 

additional degree of scientific relevance. The first episode, broadcast in November 2020, was 

focused on the contemporary production of movable type, and featured Dafi Kühne, Mark 

McKellier and Ryan Molloy. In particular, the use of numerical control technologies applied 

to various materials and the casting of new characters with plastic materials were 

investigated. Other episodes will be dedicated to topics such as different approaches in the 
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printing process and the archiving of historical materials. It was also decided to increase the 

number of minutes available for each speech to thirty, in order to allow a more in-depth 

presentation. 

Finally, the live streaming on Facebook was joined by that on Youtube, extending the 

possibility of viewing even to those who do not have a social network account. This was 

possible thanks to the use of StreamYard, a platform for managing live streaming that also 

allowed a better direction of the live broadcast and therefore a better experience for both 

the audience and the speakers. Thanks to this platform, a live question and answer section 

was included, previously impracticable due to the nature of the Facebook live broadcast. 

New hypotheses for the preservation of the audiovisual material produced in both the first 

and second seasons are also being investigated, in order to be able to consult the content 

more easily through the use of metadata and specific search filters (Dalla Mura, 2016) and to 

represent a more accessible primary source for both the scientific and the letterpress 

community. 

Figure 4. Festival video archive on Facebook. 
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While the need to find a more durable form of archiving than the feed of a Facebook page 

becomes evident, the hypothesis is also formulated that the festival could represent the first 

nucleus of a global archive of contemporary letterpress practices, constituting a form of 

digital enhancement of an analogue technology.  

The festival also gave rise to the idea of a virtual group exhibition of prints related to the 

theme of the coronavirus, entitled "Letterpress printers responds to a pandemic", in which 

printers from all over the world, from New Zealand to South America, took part. The variety 

of the works presented and the processes used tell a lot about the heterogeneous nature of 

the community, which moves across the fields of art, craft and design. 

Finally, the success of the 'United in Isolation' initiative has been documented in various 

articles and magazines, such as the Lockdown diaries issue in Printmaking Today (UK) and in 

the online publications of Typograp.her (New Zealand) and Letterpress Workers. 

4. Conclusions

The experience of 'United in Isolation. An online letterpress festival' represents a concrete 

response of a community that found itself, because of Covid-19, only able to continue its 

activities to a small extent, some of the solutions adopted in other contexts, such as smart-

working, being ineffective or simply impossible. 

It is important to note the contrast between the peculiar concreteness of letterpress and the 

intangible dimension of the printers' response to the pandemic; a response that managed to 

exploit the adverse conditions not only to cancel spatial and temporal distances, but to 

create something completely unprecedented. It is clear that in no case could the sharing of 

workspaces – and the consequent assortment of presses, typefaces and tools – have found a 

better way. In fact, the festival formula shifted the focus from the final artefact to the design 

process, a fundamental element for fully understanding the specificities of this particular 

way of designing. 

From a scientific point of view, the selection of participants in the festival (that in most cases 

occurred through self-candidacy) has no claim to completeness; but in fact, it constitutes a 

first nucleus from which to attempt to draw some minimal conclusions about the letterpress 

phenomenon in relation to the geographical areas to which they belong. 

From all the speeches, it is evident that some issues are transversal to all printers and that 

nationality is not a decisive variable, while for others the country of origin has a decisive 

influence on some issues. 

For example, the context in which one has chosen to set up the print shop actively affects 

both the themes of the artefacts and the environment of the workshop – for example, the 

possibility of setting up the print shop in the backyard or basement of one's home, which is 
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effectively impossible for anyone living in a metropolitan environment but quite common for 

those who, regardless of their country of origin, live in a rural environment. 

The most important aspects linked to the geographical area concern some technical issues 

and others related to the equipment available. 

In fact, each country has its own peculiarities, such as the type height (height of the physical 

characters), which must be taken into account especially when using equipment from other 

countries. In addition, each country had its own reference manufacturers, and therefore its 

own design, which contributed to the creation of that country's image. However, from this 

point of view, during the various live broadcasts it was possible to find several very 

interesting links from a historical point of view: for example, some companies, such as the 

Italian Nebiolo foundry, had a flourishing market in South America, and this is testified by 

the equipment of some of these printers; on the other hand, it is well known that often in 

some countries the design of foreign characters was copied almost integrally and brought 

back as new in their own reference market, a detail that did not escape the notice of some 

spectators at the festival. 

Furthermore, some cases, such as those of the Japanese and Pakistani printers, were really 

interesting because they actually represent a unicum regarding certain economic and 

cultural issues. 

Figure 5. A map that traces every printer and location of the first season; colors define the 
different episodes. 

In synthesis, the archive of live streams, although with technical limitations and a 

spontaneous attitude, represents an unequalled repository on the phenomenon of 
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contemporary letterpress, which will hopefully constitute an authoritative primary source 

for any research on the subject. 

Finally, the festival was an excellent way of responding on a human level to the pandemic, 

allowing relationships to be forged on an international level, regardless of geographical 

boundaries or prejudices. Against the backdrop of daily hatreds on social media, this 

network of people demonstrated their ability to not only appreciate but actually value 

diversity, ensuring an inclusive and shared experience. 
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