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About the IASDR 2019 Conference
DESIGN REVOLUTIONS

As the cradle of the industrial revolution, Manchester is
known for its radical thinking. Through heritage, culture
and innovations, it is a city that embraces revolution. As
Tony Wilson famously claimed, “This is Manchester, we do
things differently here”...

Design Revolutions explored how design drives and
responds to revolutionary thinking through questioning
the norm, probing the now and embracing the new. For
the first time IASDR conference was held in the UK and
fostered new thinking towards a compelling, meaningful
and radical dialogue regarding the role that design plays in
addressing societal and organisational issues.

The biannual conference enables academics, practitioners
and students join together to explore contemporary
agendas, emerging directions and future challenges that
are at the forefront of design research. IASDR 2019 will
provide opportunities for the presentation and publication
of a collection of high-quality peer reviewed research
papers alongside the space to discuss and debate the
evolution and revolution of design.




Editorial

In September 2019 Manchester School of Art at Manchester
Metropolitan University was honoured to host the bi-annual
conference of the International Association of Societies of Design
Research (IASDR) under the unifying theme of DESIGN
REVOLUTIONS. This was the first time the conference had been held
in the UK. Through key research themes across nine conference
tracks - Change, Learning, Living, Making, People, Technology,
Thinking, Value and Voices - the conference opened up compelling,
meaningful and radical dialogue of the role of design in addressing
societal and organisational challenges. The conference was a truly
international gathering of the key thinkers in design research from
28 countries. 215 papers were presented and 13 workshops
delivered alongside two exhibitions. RADICAL RESPONSES was a
peer-reviewed exhibition of the research-informed design practice
from academic design staffs from Manchester School of Art. This
was complemented by an engaging display of design artefacts from
the MATERIAL AND PROCESS INNOVATION COLLECTION curated
by University’s Special Collections. Such diversity enriched the
exchange of ideas at presentations, workshops and social events for
the duration of the innovative and dynamic event.

Support and contributions from the design research community have
made this conference possible. Our thanks go to each one of our 488
authors for the papers and workshops that provided a rich source of
inspiration, all 162 reviewers for ensuring quality and rigour and the
44 session chairs for ensuring the effective flow of ideas and
discussion throughout the sessions. We also extend our sincere
gratitude to all delegates of the conference who questioned the
norm, probed the now and embraced the new. We hope you enjoyed
your experience of Manchester and look forward to welcoming you
to our city once again.

IASDR 2019 was a part of the design revolution in progress. We are
excited to see how these proceedings fuel on-going discourse and
debate at IASDR 2021 and beyond.

Martyn Evans, Annie Shaw and Jea Hoo Na
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LEARNING

DESIGN IS INHERENTLY A LEARNING PROCESS THAT
SUPPORTS CREATIVITY TO TRANSFORM CURRENT
SITUATIONS TO PREFERRED ONES. WHILE CREATIVITY

IS CONSIDERED CRITICAL IN EDUCATION, IS DESIGN
BEING ECLIPSED BY STEM SUBJECTS? HOW SHOULD WE
RESPOND TO THE CURRENT CHALLENGES PRESENTED

IN EDUCATION? WHAT WAYS CAN DESIGN ENHANCE
LEARNING EXPERIENCES? HOW SHOULD DESIGN
NURTURE CREATIVITY TOWARDS NEW WAYS OF
LEARNING?
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A Study on the Effective e-Learning Content Image
Composition and Direction Method for Generation Z

Bae, Sung-Han*?; Lee, Ki Ho*

@ School of Art and Design Convergence, Sejong Cyber University, Seoul, South Korea
b Division of Design Visual, Baekseok Arts University, Seoul, South Korea

It has been more than 20 years that e-learning has spread in Korea in earnest. In this process,
many universities have introduced and operated e-learning. However, due to changes in the
media environment, the tendency toward media adoption by the ‘Generation Z*' has
diversified, and the content creation environment has also undergone many changes. This
change in environment has a lot of influence on e-learning. The proliferation of smart devices
and MOOC(Massive Open Online Courses) has caused many changes in learning
environment and learning behavior of e-learning, making it difficult to expect learning effect
with existing e-learning production method. The purpose of this study was to examine how the
composition and design of online education contents should be changed and applied
according to the tendency of learners who have evolved in various ways. Several suggestions
have been drawn from the study. First, the design approach to the e-learning screen
composition. Second, fragmentation into small chapters. Third, the speed of lecture, the
diversity of accent, and the proper screen switching speed. Fourth, the natural appearance of
daily life. All of these things can be summarized as a necessary factor for successful e-
learning.

* Generation Z: The generation reaching adulthood in the second decade of the 21st century,
perceived as being familiar with the Internet from a very young age. 1990s as the next in the
alphabetical sequence of Generation X and Generation Y.(Oxford Dictionary)

Keywords: e-learning; personal media; video directing; contents planning; teaching
and learning

1 Introduction
Online education has developed with the development of science and technology.

Grainne Conole (2013) presents a timeline to introduce the key techno logical developments
in online education over the last 30 years as shown in Table 1.

Table 1 A timeline to introduce the key techno logical developments in online education
Timeline | The key techno logical developments in online education
1980s Multimedia resources
1993 The Web
1994 Learning objects
1995 LMS(Learning Management System)
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1998 Mobile devices

1999 Learning Design

2000 Gaming technologies

2001 Open Educational Resources
2004 Social and participatory media
2005 Virtual worlds

2007 e-Books and smart devices
2008 MOOC(Massive Open Online Courses)
2010 Learning analytics

Source: Grainne Conole (2013)

And according to the e-learning status announced by the Ministry of Education and Human
Resources Development of Korea, it is stated that Korean e-learning started with the spread
of computer use to education in the 1980s. In 1998, 15 institutions were generalized to the
public while piloting cyber universities. In the early 2000s, the evaluation of cyber universities
was smooth and commercialized in primary and secondary education. In 2003, e-learning
support centers were established in each area. The reason why online education is
spreading and developing is that online education is able to do learning activities beyond the
limit of time and space. In addition, it does not limit the specific time of content in terms of
learning achievement, This is because it has the advantage of being able to learn repeatedly
until fully understandable. Therefore, online learning is focused on improving learning
achievement rather than learning time, so content production has been developed to
improve achievement. In recent years, however, people habitually use mobile on a daily
basis, and these lifestyles have been reflected in the educational environment, so people are
becoming accustomed to short and dynamic content such as YouTube videos and
increasingly emphasizing the convenience of content. Table 2 summarizes the Korean e-
learning trends by timeline. Of course, education does not have to meet the demands of
education consumers or consumers unconditionally, but because of the characteristics of
online education contents that depend on changes and developments of media, it is
important to focus on the tendency of learners according to the age change and
personalized education we must not overlook the current direction of education. Therefore,
the purpose of this study is to examine how the constitution and design of online education
contents should be structured and directed according to the tendency of the learners who
are changing in various ways.

Table 2 A timeline of Korean e-learning trends

Timeline | Periods Trends

1980s Early-stage e-Learning started with the spread of computer use to education
1998 Settlement 15 universities were generalized to the public

2000s Development Commercialized in primary and secondary education

2003 Stable period e-Learning support centers were established in each area

2019 Diffusion 21 universities. Widely and easily spread by Mobile and YouTube

2 Online education contents and video image design

Most e-learning contents consist of images using media. So Jyoti Chauhan and Anita Goel
(2015) point out that the instructors who make video lectures focus on various aspects of
video, including video interfaces, functions and characteristics, as well as lecture notes.
"Video length, speaking speed, and the type of production." In other words, if the




understanding of the characteristics and elements of the image is supported, the pedagogy
can be accurately designed according to the intention of the instructor, which will affect the
learning effect.

Visualization refers to visualizing a message to be delivered based on storytelling as a
moving image. In order to visualize a moving image, it must be configured according to the
communication grammar of the image so that the correct message can be transmitted. This
visual grammar means the method of presentation, and visualizing it is the composition of
the screen.

2.1 Aesthetic composition of screen

The composition of the image is represented by mise-en-scene. Mise-en-scene refers to the
composition of the screen, that is, the aesthetic composition of the screen. A composition is
the most basic image structure as a matter of how to arrange objects in the screen. Among
the various image principles, the third law is a typical method of drawing a virtual line by
horizontally dividing the screen into thirds and then arranging the object so that the object is
arranged on the virtual line as much as possible. Since the image expresses a moving object
as a visual message, the rhythm, beat, lightness, intensity, and magnitude of the motion in
the screen determine the nature of the image and stimulate the complex senses of the
human being through the visuospatial attributes related thereto Emotions. According to
Herbert Jettle (2013), the viewer's view is through the camera, so the screen chosen by the
cameraman should be centered on the facts of the incident, as well as identifying the crucial
nature of the event and effectively communicating it.

Table 3 Four components of the shot related to the composition of the camera..

Components of shot | Screen compositions with the camera angle

Camera position front shot, side shot, slice shot, back shot

Camera angle level shot, high angle shot, low angle shot

extreme close up, close up, medium shot, long shot, extreme long shot

Camera size bust shot, waist shot, knee shot, full shot

bird-eye view, high level position, eye level position, waist level position, low

Point of view o
level position

The purpose of screen composition is to get the viewer's interest and reaction. In Table 3,
the camera position refers to the position of the camera with respect to the subject, and is an
important factor that directly affects the screen composition with the camera angle. The size
of the shot depends on the size of the subject on the screen. Appropriately arranging the
personality and viewpoint in terms of the interaction between the visual content and the
viewer is a mediator that causes various interactions from the viewer. Therefore, the screen
composition of the e-learning contents should be structured so that the learners can naturally
immerse themselves in the screen in harmony with the overall flow of the program.

2.2 Changes in learning time

The playing time of the e-learning lecture video contents defined by the Ministry of Education
of Korea is defined as at least 25 minutes for the online contents to be played for 50 minutes
in offline class. This is 25 minutes of pure lecture content, excluding the time that occurs
between faculty and students in the lecture room. For 3 credits, students must take 75
minutes of lecture content. Anna Hansch et al. (2015) noted the length of the video and said,
"Students prefer short videos." In fact, most of the MOOC content is composed of short
videos within 10 to 20 minutes. Barbra Burch (2018) reported that "the majority of students




liked that video content was helpful for learning, and the video's running time was kept to
less than 15 minutes". Professor Philip Guo (2013) from the University of Rochester also
emphasized the usefulness of short videos, saying, "Optimal video length is less than six
minutes." Debbie Morrison (2014) Increase the degree. Student participation is drastically
lowered after 6 minutes of running time". Particularly, due to the smart device, the
consumption place of the contents spreads to the street, and the format of the image
contents is changed to a short unit time of less than 5 minutes. E-learning content should
also be approached as a chapter-type content strategy considering short learning time
according to the changes of learners and learning environment. The most significant
difference between general e-learning contents and chapter type contents is the difference
of teaching-learning design due to difference of learning time per unit contents. While there
is no clear academic evidence that short videos can help improve learning success rates,
examples of successful learning completion are characterized by short running-time videos.
Based on the results of many researches that high learning satisfaction leads to high
academic achievement, it can be predicted that contents with a short playback time will
contribute to enhancement of academic achievement in the modern educational environment
where media is deeply extended in our lives.

3 Changes in generation Z and visual content

In the study of recognition of the success factors of the e-learning lessons of Korean-ASEAN
cyber university teachers, Jung Young-Ran et al. (2016) pointed out that the lesson design is
"whether or not the interesting composition of the contents was made so as to induce
learning motivation" Learning motivation skill in class "as an important success factor. These
results suggest that how to motivate learners and keep them motivated in e-learning is an
important success factor in e-learning class. In other words, in order to induce motivation of
learners, content design should be done considering the habit of learners.

3.1 Daily naturalness

Among the components of the e-learning image, the outlier is a component called 'lecturer’.
It is similar to the roles of actors and characters in movies, advertising, and animation. The
learner takes the lecturer's natural dialogue lecture, gesture, expression, pronunciation and
voice very seriously. Therefore, it would be desirable to produce images that include natural
movements, such as in a lecture room, such as a gesture of a teacher and a writing style. As
a result of the research by Choi Yoo-mi (2018) on the actual learners, the learners seemed
to be uncomfortable to the learners because the sight of the professor gazed at the air or
side, and the gaze did not meet with the students, while they’re talking. The 'Generation Z',
born in the mid-1990s and early 2000s, features a 'digital native' generation that has grown
in digital environments since childhood. They are familiar with the Internet and IT, preferring
images and video content rather than smartphones and texts over TV and computers. For
them, video is the language of daily life. For them, the unnatural appearance of a teacher
would be a factor in avoiding the learning contents itself. In recent TV screen programs, the
scenes of mistakes that were considered to be NG in the past are being broadcasted without
filtering, and the moderators naturally acknowledge that they are mistakes and changed to a
format that continues the program. This phenomenon is interpreted not as an artificial and
formal content but as a tendency of a generation Z that desires non-formal and
improvisational daily naturalness. In addition, the appearance and upbringing of the video
production staff are exposed on the screen. The fact that the director, camera director, writer,



lighting and sound engineer, and even the manager, not to make mistakes in production
appear on the screen means that the image is not a video but a reality. In other words, for
media generation, video is a part of life connected with daily life. Future contents of e-
learning should be based on the needs of generations. The active and natural activity of the
instructor, the lecture at a speed faster than usual daily conversation, and the most important
eye contact are the making-content strategies of daily life that can be shared with the
generation Z, in terms of e-learning teaching and learning methods.

3.2 Changes in Video Editing

Screen composition of video contents and speed control of video flow in scene change are
very important editing factors. The video speed of the e - learning contents is not only the
learning effect but also the learning motivation and learning continuity. On the audio side,
Guo, Kim & Rubin (2014) suggests that lecturers feel enthusiastic, fast-paced videos that
make learners feel more attractive and ultimately achieve better learning outcomes.
According to Choi Yoo-mi (2018), many students actually watch the lecture 1.2 times faster
than the normal speed when taking the contents of e-learning lectures. This means that the
learners do not need to speak intentionally slower than usual because they can listen again
whenever they want. Most of the content ranked high on the popularity of YouTube, which is
one of the media in recent years, can feel the speed of word is quite fast. Even the breathing
space between the syllable of narration is removed to make it feel as if it is a mechanical
noise.

On the video side, the speed of screen switching is considered to be a very important part in
terms of giving the learner a constant visual stimulus. The screen composition of the e-
learning contents is basically a case where the instructor and lecture material are
synthesized on one screen. As a result, the screen switching speed according to the lecture
contents of the instructor is shortened so that the screen can not be switched from one
minute to longer than 10 minutes. Since the movements of the instructor are generally the
movements of the hands and arms, the learner must watch the fixed boring screen for a long
time. The recent conversion of YouTube media contents is directed to not exceed 3 seconds
on average. Broadcast entertainment programs are also edited to allow continuous
conversion without exceeding a maximum of 4 seconds per cut.

Screen switching from 3 to 4 seconds is a normal speed for the Z generation who are born
from the media. The fixed screen for more than one minute is forced to get away from the
content of the content. This is why in-depth academic research on media acceptance
patterns of media generation should be supported during e-learning production. A storyboard
review of the screen must be made so that effective transition can be made along with the
design of the contents of the e-learning contents.

4 Conclusion

E-learning is based on images. Video content can not be made by the efforts of a performer.
Broadcasting and movies are all arts and designs that require collaboration of dozens of
professionals such as planning, directing, screenplay, photography, editing, sound and
costume.

The following points can be summarized in planning the e-Learning contents suitable for the
media generation derived in this study.



First, a design approach to screen composition is needed for aesthetic composition of e -
learning contents screen. Continuous screen composition studies should be done on the
visual aspects that can be synchronized to the media generation by applying various image
presentation techniques.

Second, the learning time of lecture contents should be divided into short chapters according
to change of environment and consumption pattern of media, and concentration should be
increased. As the place of media consumption expands, the burden of lecture should be
reduced.

Third, the professor should focus on fast speed and intonation like everyday conversation
rather than slow and clear speech according to traditional teaching method. It is also
desirable to be able to maintain a proper screen switching speed in accordance with the
respiration rate of the media generation in the post-work such as editing, thereby causing
visual interest.

Fourth, it is necessary to design instructional contents and contents to link the naturalness of
daily life to e-learning content. The teaching professor is moving away from the recognition
that he is an 'educator’, and the consciousness of being a member of entertainment in the
viewpoint of educational entertainers is required to be changed. The teaching designers and
production staffs are continuously researching teaching methods and screen element design
appropriate to the communication grammar of the media generation and new initiatives need
to be introduced.

Finally, we need to think about the value of e-learning. This is related to exploring what
qualitative goals e-learning is seeking. A good e-learning is possible when teaching
development, contents planning and production operation are performed based on
consensus on the value goals that teachers, learners, managers, and producers pursue
through e-learning.
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Collaborative creativity is crucial because we are facing increasingly complex challenges
which no single discipline or skillset can solve. A growth mindset of creativity, in which people
believe their creativity can be improved, plays a crucial role in collaborative creative
performance. People with growth mindsets are more open to critique and conflict and more
willing to engage in dialogue and negotiation, which are essential for fostering collaborative
creativity. However, few studies focus on how to facilitate growth mindsets of creativity. This
research integrates gameplay, co-design, and group dynamics to explore ways of facilitating
growth mindsets of creativity. Four studies have been conducted. We measured participants’
engagement, their perceived creative potential, and their perceived collaborative performance.
We found that students were highly engaged in the process even when their strategies were
evaluated with low scores. 57% of participants, felt more confident in their creativity and in
their potential to improve their creativity after participating. Also, participants perceived the
collaborative performance to be more creative than what they expected.

Keywords: growth mindset; creativity; adults, gameplay, co-design, group dynamics

1 Introduction

1.1 Background

Collaborative creativity, which “can yield an outcome that is more creative than the sum of
individual contributions” (Bishop, 2018), is crucial because we are facing increasingly
complex challenges which no single discipline or skillset can solve. Diverse groups are more
creative because the input of multiple opinions, perspectives, and critique inspires more
original and complex ideas (Sawyer, 2007; Pentland, 2014). However, building good
collaborations among diverse people is not easy as not all group collaborations lead to more
creative outcomes than those produced by individuals. For example, studies have shown
that group brainstorming is usually a waste of time (Mullen et al., 1991). There are many
reasons. Social inhibition, which is when people in a group hesitate to express ideas for fear
of what the others will think, and social loafing, which is when people who are in a group
don’t feel as responsible for the outcome as they do when they’re working alone, will impair
the productivity of group creativity (Sawyer, 2012, p.66).
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Mindset has been shown to have a huge influence on people's academic, social, and work
achievements. Based on Carol Dweck’s (2006) theory of growth mindset, students who have
a growth mindset, which is the belief that an individual can improve their ability through their
efforts, their strategies and help from others, outperformed those who have a fixed mindset,
which is the belief that an individual’s ability is set and cannot be changed. A growth mindset
of creativity, which means an individual believes their creativity can be improved, and plays a
crucial role in individual and collaborative creative performance. Research showed that
people with a growth mindset of creativity showed better insight problem-solving
performance and are more confident in their creativity than those who had a fixed mindset of
creativity. (Karwowski, 2014; Hass, 2016).

Also, a growth mindset makes people more open to critique and conflict, more willing to
engage in dialogue and negotiation, and more likely to share their experiences and views, all
of which are essential for fostering collaborative creativity (Sawyer, 2007). A growth mindset
decreases a shy person’s performance anxiety in a group (Valentiner et al., 2011), which
empowers them to be more engaged in a group activity and better contribute to collaborative
creativity. In addition, people with growth mindsets of creativity are more willing to take more
complex challenges, which is essential for solving the complex challenges. However, in a
survey of five thousand adults from US, UK, Germany, France and Japan, 59% of people
didn’t perceive themselves as creative and 65% reported their creativity has been stifled
(“State of Creativity: 2016”, 2016). In other words, these people didn’t see the potential to
improve their creativity. Therefore, how to develop a growth mindset of creativity for adults is
a critical topic for our complex challenges.

1.2 Research Focus

The established methods used to develop a growth mindset are one-on-one interventions,
such as asking participants to read a research paper about what growth mindset is and the
benefits of having a growth mindset. However, these methods have been developed mainly
to foster a growth mindset of intelligence. Creativity, unlike intelligence, is more about group
work than individual work as many creative inventions came from collaboration. For example,
the light bulb was not invented by Thomas Edison alone, but by the collaboration between
him and his team members (Sawyer, 2007). Also, currently, no research is focused on the
methods of facilitating a growth mindset of creativity. Therefore, a new methodology to
develop a growth mindset of creativity at a group level is critical.

Play, or “engaging in activity for enjoyment and recreation without a practical purpose’, is a
common approach to foster creativity in the arts, like free play or improvisation
(Nachmanovitch, 1990). It is impressive to see a group of people spontaneously play
together to create beautiful music or a fantastic acting performance. Maketools (visual
materials for making that are composed of a carefully selected set of playful components)
have been used in co-design, a participatory design approach that involves all stakeholders
in the process, to inspire interdisciplinary groups in collaborative explorations of future
opportunities (Sanders & Stappers, 2012). However, play alone is not enough to foster a
growth mindset of creativity in a collaborative situation because group dynamics are
essential. Therefore, in this research, we aim to enhance collaborative creativity by
integrating play from co-design with a group interaction approach from social science to
explore the development of growth mindsets of creativity.
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1.3 Contributions

This research explores the integration of methods and practices spanning design and other
fields, which sparks interdisciplinary collaboration and encourages innovation in
methodology development in design. Also, the practice of the methodology will empower
adults to discover their creative potential, increase their openness to constructive criticism,
and embrace challenges to enhance collaborative creativity.

2 The Design Research

In this research, four studies were conducted to explore ways to facilitate a growth mindset
of creativity for college students (Figure 1). The first study examined the fixed mindset
triggers, i.e., the elements that could impair people’s confidence in their creative potential.
The second and the third studies examined whether gameplay in co-design was an
appropriate approach to help adults facilitate growth mindsets of creativity when they
encountered fixed mindset triggers. They also identified what principles were important for
the methodology to facilitate a growth mindset of creativity. The fourth study explored
whether this methodology would be applied to a daily life environment instead of a lab
environment.

D
Study 1 Study 2 Study 3 Study 4
Examine Fixed Explore Gameplay Update Gameplay Apply the Methodology to
Mindset Triggers in Co-design and Test it Classroom Environment
Examined what Examined whether Updated the gameplay Examined whether this
elements inhibit people gameplay in co-design based on the results in methodology can be
from developing a is helpful when Study 2. Integrated into class
growth mindset of encountering fixed . activities
creativity mindset triggers. Examined whether the
updated methodology
Identified the essential would work
principles

Figure 1. Research process

2.1 Examine the Fixed Mindset Triggers

The objective of Study 1 was to examine fixed mindset triggers, i.e., the elements that could
impair students’ confidence in their creative potential. Seventeen students participated in the
study and finished an online survey regarding their perceptions of creativity, e.g., “How
creative do you think you are?” “Could you describe a moment in which you felt you were not
creative?” The results from the survey show that five main elements can impair students’
confidence in creativity: 1) Judgment 2) Comparison. 3) Failure. 4) No ideas. 5) Lack of
Visualization skills

These results are consistent with previous studies (Kelley & Kelley, 2013; Dweck, 2015).
Judgment or critique could impair students’ confidence in their creative potential. However,
judgment or critique is also important for fostering collaborative creativity (Sawyer, 2007).
How to facilitate students’ growth mindset of creativity even when they encounter those fixed
mindset triggers? Research shows that games have the potential for promoting confidence
for college students when they are struggling in STEM majors (Mayo, 2009; Kao, D. et al.,
2015; Melcer, E. et al., 2017) and games also have been applied as an intervention to
promote a growth mindset in children (O'Rourke, E. et al., 2016). Co-design is a participatory
design approach that involves all stakeholders in the process to meet users’ needs. Visual
toolkits in co-design facilitate participants’ creative explorations and enhance their creative

11



confidence (Sanders & Stappers, 2012). Therefore, we integrated gameplay into co-design
to examine whether it is helpful for facilitating the development of growth mindsets of
creativity even when participants are encountering judgement or critique. We designed a
mindset change card game based on the results of Study 1. The game was applied in the
Co-design workshop in Study 2.

2.2 Examine Gameplay in Co-design When Encountering Judgment or Critique

In Study 2, we applied the mindset change card game to co-design to examine whether
gameplay in co-design has the potential to facilitate growth mindsets of creativity. Sixteen
participants were grouped in teams of four people. We gave each group one persona who
had a fixed mindset, e.g., Susan, a freshman in design major, doesn't think she is creative
and is thinking to change her major. One student acted as the persona, and the others tried
to help her/him to develop a growth mindset of creativity. If the persona’s mind was changed
successfully, he/she would lose the game. Students played this game for 15 mins, then they
worked together to come up with a solution to facilitate the persona to develop a growth
mindset (Figure 2). Also, we identified the principles that are essential to facilitate growth
mindsets of creativity by examining the gameplay elements and group interaction dynamics.

Data from observations, participants’ self-reports, and their game playing strategies were
collected. The results showed that gameplay has many benefits to develop the growth
mindset of creativity. For example, judgment-behaviour-feedback loops (Garris, 2002) in the
game motivated people to engage in problem-solving without impairing their confidence in
their creativity when being evaluated by others. Based on the data, four important principles
for facilitating growth mindsets for adults emerged: Support (collaborate), Challenge
(problem-solving), Intrinsic Rewards, and a Safe Environment. Also, we examined the
interaction dynamics. The results showed that the current interaction dynamics were not
stable, and not everyone was engaged in the process and there are some defensive
behaviours at the beginning of the game which could destroy the smooth conversation within
the group. Based on the data, three elements of interaction dynamics, i.e., equality of
conversation, feedback, and evaluation are essential for facilitating growth mindsets of
creativity.
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Figure 2. Gameplay in co-design

In Study 3 (Figure 3.1), we designed a new game based on the results of Study 2. For
example, students had teammates to work together to solve the problem. Random images
were available to inspire them regarding strategies. The problem that they were trying to
solve was challenging but not too hard. We asked participants to write each strategy on one
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card and evaluate it before they gave it to another person. That person evaluated it based
on how helpful the strategy was to him/her and then provided feedback. This time, we set
the goals for the two roles (problem solvers and a person who had a fixed mindset on his/her
creativity) in a collaborative way instead of a competitive way to make the interaction
smoother. Also, everyone in the group had the opportunity to share ideas. Twenty-three
college-age participants from different backgrounds participated in the study. We measured
participants’ mindsets on the potential to improve their creativity before the study and after
the study, their perceptions on their creative outcomes and their engagement when their
strategies are evaluated with low scores. They played the game for 15 minutes and then
they switched roles and played the game for 15 minutes again. After that, they worked
together to come up with strategies to help the fixed mindset person develop a growth
mindset. The visual materials (such as photos and paper shapes) were available to inspire
students to come up with strategies. The results showed that participants were highly
engaged in the process and continued to improve their strategies to solve the posed
problems when their strategies were critiqued. They didn’t view the critiques as threats but
rather as constructive feedback to help them improve their strategies. Fifty-seven percent of
the participants, who initially believed their creativity could not be improved, felt more
confident in their creativity and in their potential to improve their creativity after participating
in the workshop (Figure 3.2, 3.3). Also, they perceived the collaborative outcomes were
more creative than they expected (Figure 3.4)

Not engaged at all Completely engaged

Figure 3.2. Participants were highly engaged in the process
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Figure 3.3. 57% (12 out of 21) of the participants were more confident in the potential to improve their creativity

Ps: No.22 and No.23 were not included because both before and after the test, the score was 10.
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Figure 3.4. Students perceived collaborative performance as more creative than they expected

2.3 Apply this methodology to a classroom environment

The current results are promising. However, one remaining question is how to apply this
methodology to daily life environments, such as classrooms? How would instructors
integrate this methodology into class activities to facilitate the development of students’
growth mindsets of creativity to enhance collaborative creativity? To explore how to make
the methodology accessible to more people and empower them through daily life activities,
we conducted Study 4 in a classroom environment (Figure 4).
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Figure 4: Classroom activities

The class workshop was an optional assignment in a design introduction course. Twelve
students from different backgrounds took part in the workshop. They were grouped with four
students and they didn’t know each other before they attended this workshop. Each group
was given a problem to solve. We intergrated the workshop to the course content. The
instructor was available in the workshop to introduce some concepts, like brainstorming and
iteration to the group. There were two sections with different activities in the workshop. In the
first section, participants worked together to reframe the problem, generate the pain points of
their target audience, and conduct brainstorming for the solutions. Then they played the
same game as was used in Study 3. One person acted as the persona and others were the
problem solvers. The problem solvers evaluated their strategies before they gave them to
the persona, then the persona evaluated the strategies and gave feedback to the problem
solvers. After that, they worked together to come up with solutions to the posted problem. In
the second section, participants played the same game and we gave them the same visual
materials as were used in Study 3, i.e., paper shapes and images. We measured
participants’ mindsets on the potential to improve their creativity before the study and after
the study, their perceptions on their creative outcomes and their engagement when their
strategies are evaluated with low scores. Also, we compared participants’ engagement
between the first workshop and the second workshop to see whether there were differences.

The data from the classroom workshop showed a similar pattern to that in Study 3.
58%(7/12) of the participants who initially believed their creativity could not be improved, felt
more confident in their creativity and in their potential to improve their creativity after
participating in the workshop. Also, participants were engaged in the process and continued
to improve their strategies to solve the posed problems when their strategies were critiqued.
They didn’t view the critiques as threats but rather as constructive feedback to motivate them
to improve their strategies.

The visual materials (images and shapes) were helpful for them to get started. They liked the
game in the first workshop, but they felt it was difficult and struggled to start to come up with
strategies. The visual materials in the second workshop were helpful for them to get started
quickly. In addition, this workshop also showed that the ideal length of the game should be
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less than 30 minutes, otherwise students would feel that the game is repetitive and boring.
By comparing students’ collaboration between those two workshops, we found that students
in the gameplay section were more likely to share ideas and views especially for some
students who were introverted. More classroom workshops in different courses will be
conducted in the near future to see whether there is a similar pattern.

3 Discussion

Everyone is creative (Sanders & Stappers, 2012). Creativity is something you practice, not
just a talent you are born with (Kelley & Kelley, 2013). Given gameplay in co-design has the
potential to facilitate students’ growth mindsets of creativity, it behooves us to study the
methodology by which students perceive the fixed mindset triggers, i.e., judgement and
critique as opportunities to growth. In this research, we examined students’ fixed mindset
triggers, whether this methodology would enhance students’ confidence in their creativity,
facilitate students to see their creative potential, or motive them to try new strategies to
improve their creativity. Students perceived the game to be fun and easy which made it
easier for them to get started. For example, when we told students they would play a game,
they felt excited and looked forward to playing it instead of hesitating to try. The elements
that we generated in this research, e.g., Support (collaborate), Challenge (problem-solving),
Intrinsic Rewards, Equal Conversation, and Feedback, are important for the success of the
game. For example, when students were struggling with coming up with strategies, they
could talk with their teammates and they could turn to the visual materials to get inspirations.
The task in the game was challenging but not too hard which could motivate them to try but
not make them feel too frustrated. The equal conversation gave everyone the opportunity to
share ideas, which was important to foster collaborative creativity. Also, the feedback and
evaluation from others were helpful for them to adjust and improve their ideas. In addition,
we applied this methodology into a class environment to examine whether it works in a daily
life environment in addition to a lab environment. Our findings suggest a provocative new
relationship and interaction between adults’ growth mindsets of creativity and gameplay,
where students kept trying new strategies to improve themselves.

4 Future Work

In this research, we measured participants’ perceived collaborative performance. However,
we didn’t measure the collaborative performance from the views of creative experts outside
of the group. In future studies, we will measure experts’ views on the collaborative
performance to examine whether this methodology can enhance collaborative creativity.

About 60% of the participants perceived their creative potential could be improved after
participating in the study. However, 40% of them didn’t perceive their creative potential could
be changed at all. In future studies, we will examine the mechanisms of this methodology
further to explore whether there are some principles which are essential for facilitating
growth mindsets of creativity for all people.

In the current study, we examined whether students’ perceptions changed immediately after
the study. In the future, we will conduct a longer term study to evaluate whether this effect
lasts longer.
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The wide application of interactive technology brings new opportunities and
challenges to digital media design teaching. This study aims to find how to integrate
interactive technology into the classroom teaching of digital media basic modeling
and explore the acceptance of interactive technology through the combination of
technology acceptance model (TAM) and fixation, inspiration & creativity. This study
combines questionnaires with classroom reforms to investigate students' attitudes
toward interactive technologies. The survey results found that most of the students
accepted the introduction of interactive design in the course, very few people held a
negative attitude, and some students proposed to increase the interactive devices in
the classroom for better learning.

Keywords: design education; digital media modeling, interactive technology,
technology acceptance model

1 Introduction

Advances in technology have contributed to the continuous development of design
disciplines. With the rise of new media, digital media design major has blossomed
throughout China. The novel interaction, cool animation, rich user experience, and diverse
information visualization show the charm of digital media discipline from different angles, and
these colorful classifications are now inseparable from the help of interactive technology.
Without interactive technology, the digital media design will exhaust on nutrients, like the fish
that left the water, and gradually abandoned by the public. In fact, this situation was raised
many years ago by McLuhan and others. When technology as human extended is no longer
willing to undertake its natural mission, its identity and existence will also be questioned by
common people (McLuhan, 1994).

In order to let the junior students in the lower grades gradually understand the digital media
design from the rational and the perceptual, the teachers need to involve the corresponding
scientific and technological knowledge in the curriculum design, especially the basic
interactive technology. However, when the freshmen who have just entered the school are
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mostly artistic backgrounds and lack the professional quality of the science and engineering
disciplines, they need to carefully arrange the course content and carefully cultivate their
interest in the teaching process. Related design education problems appear in two aspects:
First, some of the teachers themselves are not from the digital media design profession.
They lack the overall educational vision of the profession. The knowledge in the curriculum is
limited, resulting in an insufficient connection between the classroom content and other
professional courses. Second, the artistic background freshmen have some natural
stereotypes about technology, fear and rejection of learning technology, lack of interest in
learning and self-confidence, and need to be better guided and encouraged in the curriculum.

As early as a decade ago, some scholars discussed the impact of digital hardware software
on inscription characteristics in design (Cleveland, 2004). In the research, the contradiction
between design willingness and technical possibility was discussed in depth and point out
"The commands are controlled by the algorithms that control the way images are
constructed." A few years later, another design team compared the differences between
traditional design tools and digital design tools. They believe that although computers have
speed advantages in design activities such as previewing fonts, they present an inferiority in
efficiency compared to traditional design tools. In addition, they also indicate "If, for instance,
students received focused training on using digital tools in the preliminary stages of design,
results may be different." (Stones & Cassidy, 2007). Subsequently, several research teams
conducted in-depth research on traditional design and digital design. Among them are the
study of planar 2D mapping processes (Tang, Lee & Gero, 2011), the study of 3D modeling
processes (Alcaide-Marzal, 2013), and the impact of using different digital design tools on
the designer's thinking process (Xu & Fan, 2017).

Based on previous research results and the current problems in digital media undergraduate
teaching, this research is devoted to exploring the interdependence between interactive
technology and digital media design course. Two important issues need to identify in the
study:

First, in the digital media undergraduate course, can teachers avoid talking about interactive
technology and reduce the learning pressure of art students?

Second, how to redesign classroom teaching according to the different needs of students,
and use scientific methods to interpolate interactive technology into the digital media basic
modeling course?

2 Literature Review

Students need a scientific teaching method to learn the basics digital media modeling at
school. How to carry out digital modeling activities in the digital space is the main content of
teaching.Interactive technology as an inevitable theme of the digital media profession needs
to be discussed. The TAM model was introduced to understand students' attitudes toward
interactive technologies.

2.1 Design Education

The foundation of digital media modeling will directly affect the study of digital media design
for first-year freshmen. It needs students to put the traditional design modeling awareness
on hold, understand what is the difference between digital space and real space. Learn how
to carry out conceptual modeling in digital space and physical modeling in real space, so as
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to make the connection between the digital world and the real world, and finally complete a
design task. Corsini and Moultrie (2018) found that collaborative work with digital tools can
provide creativity, and the use of more interactive digital production processes can drive
creative production. Thoring, Desmet and Badke-Schaub (2018) pointed out in their research
that there are five types of design space: Personal space, Collaboration space, Making
space, Presentation space, Intermission space. The specific spatial environment helps to
promote the designer's creative work and learning process, and it is important to be able to
fluently convert space type and smooth workflows. In the field of design education in higher
education, Jeffries (2007) designed a web-based creativity analysis tool from a quantitative
perspective.

2.2 Digital Media Modeling

Digital media modeling mainly refers to the activities of designers using digital media for
model, usually divided into concept model and physical model. Vardouli (2015) studied at
how to look at human-artifact engagement in design activities from the perspective of
design-communication-using three centers. Knight & Stiny (2015) explores the changes in
design activities from shape grammar to design computing. Another group's research on
making of and making for takes digital media modeling a step further. They separate
information processing from material processing, and the digital media modeling process
tends to be more traceable. (Gursoy & Ozkar, 2015). Even some research groups have
developed a conceptual design model based directly on Scientific Ontology and intentionality
theory (Chen, Zhang, Xie & Zhao, 2015), which can be used to test the conceptual basis of
existing design methods or models. It can also be used to create custom concept design
tools.

2.3 Interactive Technology

Interactive technology is an integral part of digital media modeling. In the information age, its
main dependence is computer science, because designers have no other effective way to
control design objects in the digital world except computers. Bernal, Haymaker & Eastman
(2015) uses the power of computers to integrate different forms of design knowledge into the
same platform. Some scholars have explored the human-machine design process by case
studies, and through the three-layer framework of “imitation, iteration and improvisation”, it is
found that learn making and make learning is emerging in the process of making (El-Zanfaly,
2015). By studying the visual divergence of humans and machines, Sosa, Rojas, Gero & Xu
(2016) developed a set of methods to define simple design tasks for research purpose.

2.4 Technology Acceptance Model

Tachnology Acceptance Model (TAM) is an evaluation model proposed by D. Davis (1985).
It is mainly used to test the end-user's acceptance of information systems and the impact of
system characteristics on user acceptance. Venkatesh & Davis (2000) also improved the
model by adding seven factors to the original four factors. Subsequently, Legrisa, Inghamb &
Collerette (2003) conducted experiments using the new model and pointed out that there are
important uncertain factors in the model. Taherdoost (2018) conducted a literature review of
all Adoption / Acceptance Models, including TAM.

2.5 Fixation. Inspiration & Creativity

Fixation, inspiration, and creativity are three important indicators of design value. Among
them, fixation may lead to design failure, inspiration may promote design success, and
creativity can improve design quality and provide better solutions. Cheng, Mugge &
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Schoormans (2014) shows that using specific design strategies can break the fixed design
thinking and enhance design creativity. Vasconcelos & Crilly (2016) also from a
methodological perspective collated recent years research on inspiration and fixation in the
design field. The study of idea generation and design fixation by Atilola, Tomko & Linsey
(2016) shows that sketch representations can cause fixation and function trees can reduce
idea fixation. Crilly & Cardoso (2017) through international workshop to further explore the
fixation of creativity and inspiration.

3 Research Design

3.1 Research Framework

The core purpose of this research is to discover the role of interactive technology in digital
media undergraduate design education, and to figure out the understanding and perceptions
of interactive technology among junior college students in digital media major. Based on the
discussion of related theories and concepts, the research summarizes two questions: First,
the three indicator concepts in the teaching of digital media are fixation, inspiration and
creativity, and good interactive technology needs to help students focus, inspiration and
creativity in the course; secondly, according to the perspective of the technology acceptance
model, students' perceived usefulness and perceived ease of use will influence their
intention to use and usage behavior of interactive technology. This study needs to
understand the students' perceptions and real use of the interactive technologies in current
course and find out whether such influences also exist in digital media design education.
Research design hopes to clarify the significance and value of interactive technology for
digital media undergraduate design education based on these two issues. Therefore, the
researcher developed the research structure as follows (Table 1).

Table 1 research framework

Fixation Inspiration Creativity
(F) (1) (C)
Perceived The prapticality of The prgcticality of The prapticality of
Usefulness interactive technology fgr interactive technology for | interactive technology to
(PU) students to reduce fixation §tud§nt§ to get enhange students'
inspiration creativity
Perceived Interactive technology The ease of use of _ The ease of use of
Ease of Use red.uce.s the ease of use mteractlve technology in | interactive technology_ as
(EV) of fixation for students getting students' students enhance their
inspiration creativity
Intention to Are stuqents wiII!ng to use | Are _studentg willing to Are stuqents willing to use
use interactive techniques to use interactive interactive technology to
(V) reduce fixation? technology to get enhance inspiration?
inspiration?
Usage Does the student actually | Are students using Whether students actually
Behavior use interactive techniques | interactive technology to | use interactive technology
(UB) to reduce fixation? get inspiration? to enhance creativity
3.2 Method

This study used questionnaires to collect relevant research data to explore students'
attitudes toward applying interactive techniques to the digital media basic modeling course.
The design of the questionnaire consists of three parts:
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The first part is basic information, including the student's gender, age, grade, and length of
study.

The second part is the student's acceptance of interactive technology. Using the scale
method, 12 questions (Table 2) are designed based on the concepts and contents involved
in the research structure. This study used the Likert 5-point scale to survey students'
recognition of problem descriptions.

Table 2 Items in the second part of the questionnaire

Factor Question
Fixation 1. For me, interactive technology is not very useful.

PU | Inspiration 2. Using interactive technology can give me more inspiration.
Creativity 3. Use interactive technology can enhance my creativity.

Fixation 4. | can learn well without interactive technology.

EU | Inspiration 5. Interactive technology can easily inspire me.
Creativity 6. Interactive technology can easily bring me creativity.
Fixation 7. 1 don't want to use interactive technology.

IU | Inspiration 8. | want to try interactive technology to enhance my inspiration.
Creativity 9. | want to use interactive technology to help me improve my creativity.
Fixation 10. I did not use interactive technology for classroom learning.

UB | Inspiration 11. | used interactive technology to enhance my inspiration.
Creativity 12. | used interactive technology to help me improve my creativity.

The third part is the student's comprehensive view of the digital media course, in the form of
semi-open questions, allowing students to freely play their views on the topic. There are
three questions: (1) If you think interactive technology is useless, describe why? Then what
kind of use do you want it to be? How would you learn digital media basic modeling without
using interactive technology? (2) If you think interactive technology is very useful, please list
several places that you think it works, for example: why you think it can bring you inspiration
and creativity. (3) If you use interactive technology to learn the digital media basic modeling,
please briefly describe how you will use it, for example: how you can use interactive
technology to enhance your inspiration and creativity.

3.3 Participants

The subjects are undergraduates the digital media art of class 2018 in a university with
engineering background in Zhuhai, Greater bay area of China. Among them, 16 were boys
and 19 were girls. They were between 18 and 20 years old; the ages are between 18 and 20
years old; they are currently in their first year, and they have been studying digital media
design for less than one year.

3.4 Procedure of Questionnaire survey

The questionnaire survey of this study was conducted synchronously with the professional
course "Digital Media Basic Modeling". This course involves 48 class hours. The course
involves two interactive technologies processing and Arduino, corresponding to concept
modeling and physical modeling. The course requires students to create an entity's digital
media modeling work in the form of a group. Questionnaires were distributed and collected
through the online questionnaire platform. The quantitative data collected from the
guestionnaire were analyzed using SPSS 22.0, and the open questions were extracted by
coding.
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4 Results and Discussion

After the questionnaire is completed, they will be collected uniformly, the access permission
of the online questionnaire will be closed, and the result of the questionnaire will be exported
to XLSX format for subsequent processing. 35 questionnaires were issued, 35
questionnaires were returned, 35 valid questionnaires, and 0 invalid questionnaires. First of
all, the questionnaire answers are processed separately in this study, and multiple-choice
questions and short-answer questions are divided into two parts for separate processing.
Secondly, according to the research framework, the factors are processed one by one.

4.1 Student acceptance of interactive technology
1. Perceived usefulness of interactive technology

Only one student made it clear that interactive technology is useless. The rest of the
students said that interactive technology is useful for learning the digital media basics
modeling, and one in four people made “very useful” choices. But almost all of the students
said that “interactive technology helps to increase their inspiration and creativity”. Even the
one who opposed the interactive technology chose the answer of the positive attitude
"agree".

2. Perceptual interactive technology ease of use

For the project, half of the students said that there is a close correlation between interactive
technology and better learning digital media modeling, while the other half choose “no
feeling”. Among the questions about interactive design that can be inspiring, one-third of the
students chose “no feeling”, 1/3 chose “agree”, and the rest chose “disagree”. In the
question about the interaction design that can bring creativity, basically the same as the
previous question, in the question about the interaction design can bring inspiration to the
person who chose “no feeling”, also choose "no feeling" in the creativity question.

3. Willingness to use interactive technology

Except for one classmate who made it clear that he didn't want to use interactive technology,
the remaining students made it clear that they wanted to use interactive technology. Among
them, half of the students chose “completely disagree” and the other half chose “disagree”.
In the question of trying to use interactive technology to enhance inspiration and creativity,
all students chose “agree”, and one of them chose “completely agree” in the inspiration
question, and two of them were chose “completely agree” in the creativity question.

4. Usage behavior of interactive technology

In the question of using interactive technology in the classroom, two-thirds of the students
said they used interactive technology. In the question of using interactive technology to
enhance their design inspiration and creativity, most students chose “agree”, and only a few
students chose “no feeling”.

4.2 Students' comprehensive view of digital media courses

1. About the practicality of interactive technology

Most of the students' responses are positive, such as "l don't think interactive technology is

useless", "l think interactive technology is useful", "useful" and so on. In addition, in the sub-
question "What do you want interactive technology to use?", some students said that "l hope
that through interactive technology can bring me more help in design" and "l hope to be able
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to use it in the classroom." Other students suggest "l hope to have some interactive devices
for everyone to experience in the classroom." In the last sub-question, students said that if
they don't use interactive technology, they will pay more attention to "using drawing software

on the computer”, "film, CG, animation, etc.", "photography or filming video microfilm", “Pay
more attention to artistic modeling”.

In general, the attitude of students to interactive technology is generally accepted, but the
scope of interactive technology is not clear. The students' understanding of the basics of
digital media shows a two-pole pattern, one end is interactive design, and the other end is
film and photography.

2. About the ease of use of interactive technology

Nearly half of the students said that the interactive technology is very fresh, interesting and
impression. In addition, some students mentioned that “can develop oneself very big
imagination space”, ‘I think it is very fun and lead to thinking, ..., so creativity is also
improved.” “This will make me think in many ways... There will be a lot of different
inspirations in the process...and this is a process of creation itself, "I can think more broadly
in an interactive world" and so on. Some students think that the interactive technology "can
be more convenient to make... can create different things at any time, can modify the
dissatisfaction", "thinking about the interaction mode will make me adjust the details of the
work, maybe the inspiration will come out from the details | don’t pay attention to”, “Let me

have more choices when | create.”

In general, most of the students' ease of use of interactive technology is still in the stage of
rational understanding. The understanding of interactive technology is mainly judged by their
former own life experience, not the interactive technology itself, but they can still experience
the convenience that interactive technology brings to their design activities.

3. About the usage behavior of interactive technology

In the question of how to use interactive technology, the students' answers lacked a sense of
unity. Some students said that "to make our game more real and interesting, can interact
with real people", and some students want to "do some small things that they can usually
use in the dormitory, to facilitate themselves, and to add some fun to the dormitory life."
Some students "hope that the teacher can take us to try to do a complete project, step by
step to complete such a process." Some students want to “build an interactive design game”,
“pay more attention to visual beauty in their own designs”, and “make a simple interaction
behavior become interesting”.

In general, students have their own unique ideas on how to use interactive technology,
which can be roughly divided into three categories. The first category, independent, this type
of students generally hope to use interactive technology to improve their design; the second
category, explorer type, this type of students will try to use interactive technology to carry out
design activities, but there is no clear Design goals; the third category, which requires help,
this type of classmates need external assistance for learning interactive technology.

5 Conclusion

The survey results show that interactive technology is not only an integral part of the basics
of digital media, it can also enhance design inspiration and creativity for first-year students
who have just entered the campus. Not everyone accepts the introduction of interactive

24



technology into the classroom, so students need to adjust the syllabus and change teaching
methods. In addition, the scope and content of the interaction design is not very clear, and
the corresponding knowledge points need to be covered in the subsequent courses. In the
digital media basic modeling course, the practicality, ease of use and intention to use
interactive technology are introduced. The students generally show a positive attitude and
embrace the interactive technology rather than hostile attitude. This is similar to the previous
studies. However, in terms of the use of interactive technology, the students' responses are
slightly different. In addition to the regular use of interactive technology, there is a need to
add more interactive devices in the classroom, and more technical assistance is needed
from teachers. However, it is worth noting that almost all of the responses do not involve
content that works with others, although the class is grouped in the very first time and the
group continues until the end of the course. In terms of fixation, inspiration, and creativity,
the most difficult problem to solve is still in fixation. Even if visual effects such as generative
art, parametric design, and information visualization are introduced in the classroom, some
students still maintain the attitude of “away from the computer and embrace the brush”. This
is also the case when teaching related computer-aided design courses. The last problem
found in the study was the relationship between interaction design, photography and film and
television design. Some students don't know much about these concepts. They can only use
the production tools to classify them, but they can't really understand these nouns, the
meaning behind it and its historical roots are also the areas that need to be introduced in the
future curriculum design.
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This paper introduces Being Animal, an ecoliteracy tool for use in Upper Primary (years 3 to
6), created as part of ongoing AHRC-funded practice-based Design PhD research. The tool
utilses design process for educative ends-in-themselves; this is termed by the author Design
as a Learning Process (DLP). DLP is an engaging, active pedagogy; learner-centred it puts
subject knowledge to work with intuitive creative insight to synthesise new ideas and create
artefacts that further enhance learning. Through a ‘nature-based’ design process Being
Animal seeks to educe ongoing dispositional empathic connection with and as ‘nature’, known
here as Regenerative Empathy as Nature (REN). Through a seven stage process pupils
connect physically, emotionally and knowledgably with an animal they design as / with / for. It
is proposed that practicing relating and appropriately responding to the needs of other-than-
humans at this pivotal development stage helps establish an ecocentric, caring, communal,
and creative orientation that will rise positively to future personal, social and environmental
challenges.

Keywords: Learning

1 Socio-Environmental Context
- Halve CO2 emissions by 2030 and decarbonise by 2050 to keep global warming to liveable
levels. (IPCC 2018)

- Restore habitat and end pesticide misuse or insects may be extinct within decades.
(Sanchez-Bayo & Wyckhuys 2019)

- 1st May 2019, the UK Parliament unanimously declares an environment and climate
emergency

The perilous state of life on earth as we know it is unsurprising to those engaged in an
environmental movement that has sounded the alarm for over five decades. We have now
reached the endgame. Whether or not we are able to avert the worst-case scenarios of
climatic, biological and social collapse (Bendell 2018), it is clear change is coming.

We can either proactively rise to the systemic challenges inherent in the ‘wicked problems’
(Rittel & Webber 1973) of the Anthropocene, refiguring humankind’s relationship with the
earth to one of Sustainment (Fry 2012), celebrating our entanglement (Haraway 2016) with
the more-than-human (Abram 1996, 2011) and mitigating disaster; or we will need to
reactively adapt to a planet radically less hospitable to human life. For good or bad, new

27


http://www.art.mmu.ac.uk/
https://iasdr2019.org/
http://www.art.mmu.ac.uk/
http://www.art.mmu.ac.uk/
https://iasdr2019.org/
http://www.art.mmu.ac.uk/
http://www.art.mmu.ac.uk/
https://iasdr2019.org/
https://iasdr2019.org/

ways of being in the world will be required for a time of transition. Both pro- and re-active
scenarios call for a resurgence in creativity, and human and other-than-human
[re]connection.

2 Ecoliteracy in Schools

In England all local authority maintained schools must adhere to the National Curriculum.
Free schools, academies and private schools have freedom to utilise other curricula, or
design their own. Of the 16,941 Primary-stage state schools in England 5,444 are
academies, 213 free schools, and 11,284 local authority maintained schools
(https://www.get-information-schools.service.gov.uk/Establishments/). Whilst only two-thirds
of public Primary-stage state schools are required to follow the National Curriculum, all
government-funded schools are subject to high-stakes Standardised Attainment Tests
(SATs) in English and Mathematics, and formal Teacher Assessment in Science — all
aligning with National Curriculum content.

The National Curriculum at KS2 was last overhauled under Michael Gove in 2013. With a
narrow and deep focus on English and Mathematics, Gove’s changes were pilloried by
progressive education experts at the time (Bassey et al, 2013). The National Curriculum in
England Key Stages 1 and 2 Framework Document contains statutory requirements and
non-statutory notes on the compulsory subjects. 66% of the document’s subject pages are
given over to Mathematics and English and 19% to Science, leaving just 15% for other
subjects. The National Teachers’ Union is one of many educational organisations critical of
the curriculum and the SATSs that drive it (NUT, 2017).

Prior to Gove’s intervention, Education for Sustainable Development (ESD) was a stated
purpose within the National Curriculum, and various government schemes lent support to
ESD policies including Sustainable Schools 2020, Every Child Matters and Building Schools
for the Future. According to Sustainability and Environmental Education (SEEd 2017) over
500 organisations worked on ESD in UK schools, providing a support network that has since
all but collapsed. In light of disappearing government drivers for sustainability in education,
and with no mention of climate change, or biodiversity in the curriculum, there is little
external motivation to cover this vital area. The pressures of delivering the core subjects with
their attendant testing leaves little space for teachers to explore and pursue sustainability
learning. A 2016 survey by SEEd found that time was the most often cited challenge to
teaching sustainability (2/3 of respondents). The survey also highlighted a significant skills
gap — with 9/10 teachers having received no ESD in their teacher training.

NGOs have attempted to fill the ESD policy gap, and partially inspired by Louv’s seminal
work on ‘nature-deficit order’ in children (Louv 2005, 2016) a growing number of programs
push for and facilitate outdoor learning and play opportunities for children. These programs
are bolstered by plentiful research showing self-reported wellbeing rises from these
interventions (RSPB, 2013. National Trust, undated). Intervention by NGOs is welcome, and
is supported by a growing evidence base (Lumber 2017), but lacks cohesion.

As it stands the KS2 primary curriculum in England is far removed from the holistic,
transformative pedagogical approach advocated by environmental educationists (Kahn
2009, Orr 2004, Jickling & Sterling 2017) and appears to be ever distant from the promotion
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of an education conducive to uptake of the attributes and skills needed to create future
environmental stewards. It is essential that this tide is turned, and reoriented towards
creative, whole-school systems-based approaches that promote wellbeing of people and
planet. But whilst there is no sign that the current UK government is responding to this need,
and any likely alternative sits in the UN ‘sustainable growth’ dichotomy (Jickling & Sterling,
2017), it is also imperative that appropriate, affective environmental education interventions
are targeted within the current system. These interventions should fit the needs of teachers
whilst disrupting the current flow. Being Animal seeks to fulfil this task.

3 Being Animal Tool

The Being Animal teaching tool aims to boost creativity and help [re]connect people to
nature and each other. Connection to nature is linked to pro-environmental behaviours, and
supports positive mental health outcomes (Lumber 2017). The tool uses a Design as a
Learning Process (DLP) to draw out Regenerative Empathy as Nature (REN) in middle
childhood (7-11). It is proposed that practicing relating and imaginatively responding to the
needs of other-than-humans at this pivotal development stage helps establish an ecocentric
(Leopald 1949), biophilic (Wilson 1993), caring, communal, and creative orientation that will
rise positively to future personal, social and environmental challenges. The tool is designed
to guide and support whole class delivery of hands-on, affective, empathy-led, formative
DLP experiences that educe, nurture and embed REN in Key Stage 2.

The process is designed to create empathy with other-than-human beings through
perspective taking exercises. Responding creatively and compassionately to animal needs
helps participants to see themselves as nature. The intent is to break down the human-
nature divide to create REN — an ongoing, empathic connection as and with the living world.

_ — —REsSPoNg,
~

N
N\
\
‘REGENERATIVE
EMPATHY WITH
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+ > curanuy

AS NATURE’

EMPATHY-LED NON-ANTHROPOCENTRIC DESIGN-ED PROCESS

4 PROCESS OVERVIEW
Being Animal can be delivered as a short project over one or two full days, but is

recommended as an extended topic over a half term. Whatever the timeframe chosen for
delivery, the seven stages are offered as discrete lessons, and the class moves through the
process together.
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FINDING THROUGH FRAMING CURIOSITIES IDEATION MAKING REFLECTION
FOCUS OTHERS CONTEXT
EYES
Choosing an Taking this Looking at this Identifying Idea formation Prototyping Looking back,
animal to animal’s animal’s interest designing designs sharing
connect and perspective needs opportunity as / with / for process
work with areas nature

5 STAGES DETAIL

| FINDING FOCUS

Choosing an animal of this land, with an embodied connection by place or presence. Native,
local, agricultural, zoo animals can all be picked. A focus on the local is advised in for hands-
on scientific enquiry. Teacher choice — select one pathway:

INSIDE

1. Audio Tails: natural history bird audios (choice of 10) supplied online, measure each
other to find a dimension that fits (wingspan, beak length etc), listen to matched bird intro in
groups

2. ££Handler Visit: animal visits can be an effective way to gain direct experience of
different animals, explore feelings, sensations, group by interest

3. £Eye to Eye Cards: print out (in colour on heavyweight stock) and distribute the
British animal eye cards supplied

4, Pets: parent bring a pet to class at start of day

INSIDEOUT

5. Recency: the last animal you were with and can remember by touch, sight, smell,
evoking memory through sense cues

6. Affection: an animal that is well known to you e.g. a pet, a bird table visitor, a
connection that makes you feel warm

7. Alphabet: an animal that begins with the same letter as your first or surname, list as
many UK animals as you can think of, share, pick one

8. Character: an animal like you, explore the physical and personality traits you share,
and those you wish you shared

9. Visioning: utilising the spoken script supplied to find an animal connection

10. fliterature: stories / poems / natural histories from or about animals e.g. Lost Words,
The Last Wild

LOCAL ENVIRONS

11. Nature Spot: visit your local park, use all your senses, upturn deadwood to find mini-
beasts, shake a branch onto a cloth, look up/down/across, chart findings, which are you
drawn to

12. School: what animals are in your grounds, what stays, what passes through, stopping
and looking closely up/down/across, capturing data over time day/night visitors - mammal
tunnels, camera, bird table, which are you drawn to

13. Walk and Talk: find a circular walk to go animal spotting, groups of 6 keeping eyes
and ears open, take turns to focus up/down/across, stopping, investigating and recording
animals en route, which are you drawn to

TRIP

14. £Pond-dipping: a local stream, pond, lake edge provide a rich environment for
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exploration (nets, dipping trays, identification sheets, magnifying pots, pipettes)
15. ££700:
16. ££Farm: petting

Il THROUGH ANOTHER’S EYES

Taking an alternative perspective. Sensing and imagining through the lens of the chosen
animal body. Teacher path choice — select one:

INSIDE

1. Imajourney: blindfolded sensory weather journey, using props (e.g. cardboard wind,
spray rain, heater sun), use question prompt sheet)

INSIDEOUT

2. Visioning & sharing: guided using script

Day in the life: first person storytelling

Embodying animality: moving/dancing/expressing as animal

Improvisation: group ‘yes and’ session, set up scenarios

Mask making and speaking as: using natural or scrap materials, listening circle
Doctor Dolottie: finger puppet interviews

: Play on: creating rhythmic music conveying animal movement, culminating in a
celebratory party

9. Storyboarding: a social interaction

LOCAL ENVIRONS

10. NatureVoice: photographs or drawings from nature

TRIP

11. ££Natural History Museum

Il FRAMING CONTEXT
Looking at the needs of this animal.

© N Ok W

INSIDEOUT

Print worksheet provided, research, imagine, complete all:
a) Draw home

b) Family tree

c) Ideal weather

d) Favourite food

e) Play friends

f) Threats and fears

9) Hopes

h) Mission

i) Map habitat and connections

Find links to animals chosen by other participants.
IV CURIOSITIES

Teaming up to probe interest area using mind maps or bubble diagrams
INSIDEOUT
Create Bubble diagram of all:

a) Queries

b) Notes

c) Opportunities
d) Ideas

e) Problems

f) Who, What, Why, Where, When?
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9) What ifs?
Answering own questions through research, discussion, reflection.

V IDEATION

Designing as, with or for nature

INSIDEOUT

Perspective (teacher choice — select one):

1. Design AS your animal, consider unique quirks, powers and attributes
2. Design WITH your animal as guide, inspiration and critic

3. Design FOR your animal, something that might be good for them

Briefing area (teacher choice — select one or print and make randomise tool):
1. Communicate

2. Shelter
3. Eat

4, Play

5. Move
6. Clean
7. Safety
8. Rest
VI MAKING

Prototyping designs using a limited selection of recycled and/or natural materials. Teacher
choice — select one from INSIDE selection, or up to three from INSIDEOUT:
INSIDE

1. £Scraps sewing (distribute email to parents) Needles

2. Collage (distribute email to parents)

3. Reclaimed packaging modelling (distribute email to parents) optional £Makedo
reusable fixings

4. Lego (from Infant classrooms)

INSIDEOUT (perhaps you can make in situ)
5. £Playdough Flour, Salt

6 Sticks (go out and collect)

7. f£Cardboard (distribute email to parents) and washi tape
8. £Clay

9. £Paper cutting Craft knives

10. Drawing

11. Painting

VIl REFLECTING

On learning and process. Teacher choice — select two to four methods:
1. Open pair and share

Likes and dislikes

Opportunities for action

5 Whys

Sharing circle

School display

Assembly

Nooak~wd

6 National Curriculum Links
In order to enhance relevance and uptake the Being Animal process ties into the statutory
KS2 National Curriculum framework for Science (yr3-6 animals, yr4-6 living things and their
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habitats). It also supports Art & Design and Design & Technology (yr3-6 practice) through
DLP. Being Animal is inherently cross-curricular in approach, touching multiple subject

areas:

Core Subjects

English

Mathematics

Connections on all Pathways

Possible choices

Spoken language

Composition

Measure, Compare, Interpret
and present data

Science Everyday material properties, Questioning, Observing,
Animals, Living things and their Gathering, recording, reporting
habitats, Life cycles data, Weather

Foundation

Subjects

Art & Design Sketchbooks, Mastery

Computing Data representation, Networks

Design & Design, Make, Evaluate,

Technology Technical Knowledge,

Ingredients

Geography Human/Natural Environments Mapping, Fieldwork

History Local history

Music Create, Compose

Physical Education

Other Subjects

PSHE

Personal, Social, Health

Develop, Dance, Outdoor
Adventure, Active Lives

Additionally Being Animal supports Social and Emotional Aspects of Learning (SEAL) and
traditional 21%t Century Skills alongside environmental sensitivity:

Care — empathy, compassion, fairness, humility, kindness

Community — connection, conflict resolution, co-operation, listening
Creativity — curiosity, envisioning, flexibility, responding
Ecocentricity — biophilia, acting as nature, networks

Resilience — intrinsic motivation, self-regulation, self-governance

7 Progressive Pedagogy

Being Animal draws on ecoliteracy models that emphasise nature connectedness, alongside
real world action learning pedagogy and Design-as-Practice (Kimbell 2012). Key influences
include Head-Heart-Hands (Orr 1992), which links to Bloom’s Cognitive-Affective-
Psychomotor Domains (Aubrey & Riley 2019). The Head-Heart-Hands model suggests that
engaging a learner mentally, emotionally and physically will have positive long-term
outcomes. Systems Thinking (Meadows 2008) allows us to engage in complexity by
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stepping back see the wider picture. From Deep Ecology (Macy & Brown 2014), comes the
idea of dissolving the human / nature divide, and humans acting [and designing] as nature.

The Being Animal learning approach is constructivist, influenced by Friere’s critical
pedagogy (2014), alongside Dewey’s notions of progressive democratic learning, Schén’s
reflective practice and Claxton’s learning power (Aubrey & Riley 2019). Design as a Learning
Process (DLP) has the potential to engage learners at the highest levels of Bloom’s
taxonomy. When using this tool in KS2 the expectation is that pupils will; apply knowledge,
organise and conceptualise stimuli, and engage in non-verbal, artistic communication:

COGNITIVE DOMAIN AFFECTIVE DOMAIN PSYCHOMOTOR DOMAIN
(knowledge and information) (attitudes and emotions) (practical and physical skills)
Synthesis Characterising by value or

value concept
Evaluation

Bloom’s Domain Taxonomy Hierarchies, adapted from Aubrey & Riley (2019), complexity engaged by
in KS2.

The seven-stage Being Animal process loops into Kolb’s learning cycle, with successive
stages commencing at later points in the circle.

CONCRETE
EXPERIENCE
(doing/having an
experience)

ACTIVE
EXPERIMENTATION

(planning/trying out what
you have learned)

REFLECTIVE
OBSERVATION

(reviewing/reflecting on
the experience)

ABSTRACT
CONCEPTUALISATION

(concluding/learning from
the experience experience)

KOLB'S LEARNING CYCLE
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8 Next steps

The project is an action research testing phase. Being Animal will be co-delivered with
teachers across 4 schools over different timeframes — from 2 days to 8 weeks. Whatever
period is chosen for delivery, the seven stages are offered as discrete lessons, so the class
moves through the DLP together. Teachers are encouraged to undertake a significant
portion of the process outside, with outdoor classroom, and nature visits inherent in the
approach. Observation and unstructured interview data will feed into the next iteration — an
online Being Animal teaching resource. Beyond the PhD there is scope for the tool to be
developed for different users and contexts, and alternative empathy targets.
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This research study presents an investigation of creativity assessment in design education.
50 years of research in field seemed to have lead to more questions than answers, as despite
a theoretically rich body of knowledge, it is yet to be determined what is creativity and how is
this assessed in design education. The gaps in the literature which ranged from not having a
clear, universally agreed upon assessment criteria to not knowing who should assess
creativity, exposed an opportunity for contribution to creativity in general, and creativity in
design academia, in particular. Set as experimental study, this research proposed a
theoretically underpinned method of investigation, the Creativity Genoplore that implied a two-
stage study: design product generation (geno) followed by design product assessment
exploration (plore). Following the development of a simple creativity problem (CBoard), 68
design students produced design outcomes, which were consequently assessed by 47 design
academics. Upon the analysis of the results, it was found that while from a theoretical point of
view, a universal understanding of creativity does not exist, within the remits of this
experiment the academics agreed with each other on the creativity of the design outcomes.
The results of the study also found that there might be value in centring further investigations
on what does not constitute a creative design outcome.

Keywords: creativity, creativity assessment, creativity in education, design
creativity

1 Introduction

The following document has at its centre the study of creativity assessment in design higher
education. The investigation emerged after an anecdotal observation promised a research
project, which had the potential to enable contributions to the field of creativity and design
education. The observation was a simple one: within the academic environment, both
students and academics often used the word creativity, but they seemed to struggle to
articulate its meaning. On one hand, creativity seemed to fit comfortably in everyday
academic vocabulary, while on the other hand, clear explanations on what is creativity and
particularly how is this assessed in design academia, became polarising.

Set as an experimental study, the investigation aimed to isolate the assessment of creativity
by following a theoretically underpinned method of investigation: the Creativity Genoplore
(CG). This implied a two-stage study design: design product generation (geno) followed by
design product assessment and exploration (plore). The CG model was proposed as the
literature exposed a methodological gap, which was caused, by the limited number of
creativity studies conducted at the cross between design and education. 50 years of
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research in field seemed to have lead to more questions than answers as despite a
theoretically rich body of knowledge, a universally agreed upon understanding of creativity is
yet to be established.

While gaining momentum since 2009, creativity and the creative economy, are only now on
the global agenda, as experts urge that academia cannot afford any longer to only vaguely
understand creativity. The gaps in the literature, which ranged from: (a) The absence of a
clear definition of creativity in design education; (b) a fragmented understanding of
assessment criteria; (¢) The ambiguity around how should the assessment of a design
product be carried out. These gaps showed that creativity and its assessment are yet to be
fully understood.

2 Research Background

An initial review of the available material in creativity education was made possible by
looking into the findings of a project published by Williams, Runco and Berlow (2016) who
mapped out creativity as a research field. Employing a content and trend analysis on 1891
articles published between 1965 and 2012, Williams, Runco and Berlow (2016) reported
amongst other findings that creativity in education has been previously investigated. While
the number of documents published around creativity in education was low 98/1891 the
review did show that the topic has been explored. According to Williams, Runco and Berlow
(2016) design was researched in creativity in combination or in context with other keywords
such as:

design, chance discovery, drawing, human-computer interaction, methodology,
outcomes, craft, learning, examples, creative product, constraints, teaching
(P.390)

Looking beyond this review, it was found that 2009 was a year of significance within the field
of creativity, as efforts to identify practical ways to understanding it in education have been
reported since then. According to Villlalba (2012) the Joint Research Centre of European
Commission together with the Creativity Research Journal initiated in 2009 a debate on the
importance of understanding creativity from a policy maker perspective. European
Commission researchers urged that creativity should be included when making decisions on
educational systems (European Commission, 2011). The results of this initiative lead the
European Council to conclude that education can no longer afford to ignore creativity within
their curriculum. These findings, showed that while creativity in education was not
necessarily on the global research agenda before 2009 and comparatively not much had
been published around the topic within the last 25 years, efforts to draw attention towards it
are proactively made. The 2009 spike in the research trends was also interpreted as
evidence that globally creativity is becoming relevant. Despite this, in the European Journal
of Education, Collard and Looney (2014) stated:

There is no widely shared definition of creativity in education policy or in school
curricula (Cachia et al., 2010). Nor are there any clear reference standards for
judging the quality of learners’ creative products (...) At the same time, learners
receive little guidance on how they might improve or deepen their work. Neither
teachers nor learners are encouraged to develop their own sense of what counts as
high-quality creative work (P.351)
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Further looking into the literature, it was found that while a sense of urgency to understand
creativity exists, globally, when filtered trough to education, creativity as research topic is
even more ambiguous and vague (Perry and Collier, 2007). While this was a less
comfortable finding to accept, it appeared that creativity is not understood in education,
meaning that its assessment is as expressed by Plucker, Beghetto and Dow (2004) done
following a ‘know it when you see it approach. Furthermore, a theoretical tension was also
observed in the literature. On one hand globally, creativity was seen as economic currency,
which possibly caused a rise in its research, while education was answering to this need
somewhat blindly. In an editorial published in the London Review of Education (2012) the
authors Coate and Bolous (2012) commented on this imbalance by stating that:

universities are called upon becoming centres for creativity and innovation at the
heart of knowledge economy, but they are expected to do so without a shared
understanding of what creativity is (p.135)

These findings showed that education is perhaps taking a reactive approach to
understanding creativity as opposed to looking at this proactively. As such, opportunities to
make contributions to this area seemed possible.

3 A proposed answer: The Creativity Genoplore study design model

In an attempt to pin down how the assessment of creativity in design education was being
carried out, the research project followed, as previously stated, an experimental
methodological approach by proposing a Creativity Genoplore model (Genoplore is a notion
which is defined as methodological approach which implies two stages: generation and
exploration).

In this particular case, the proposed Creativity Genoplore model implied the generation of a
designed product, in order to explore its assessment implications. The Creativity Genoplore
model was based on a review of creativity as a field of research and included areas such as
past and present creativity assessment techniques in the context of controlled experimental
research. This in turn, meant that in stage one: generation stage, a creativity problem had to
be put together in order to produce new design products; while in the exploration stage the
assessment of the objects was considered.

Literature on the fundamentals of design such as: shape, colour, size and structure informed
the proposed creativity problem, which was named the Creativity Board Problem (CBoard®).
Consequently, design students were recruited to answer the problem and generate a design
product (as per the stage one of the Genoplore study design). The design problem consisted
in asking students from a variety of design disciplines to generate a creative composition by

using 16 shapes (eight quarter of circles and squares black and blue) in a predefined space

(40x40cm). To complete the problem, the students were given three minutes.

Upon responding, individually, to the CBoard®© creativity problem, 68 design products were
generated (please refer to the image below).
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Fig. 1: CBoard responses

In line with the methodology and the Creativity Genoplore study design model, the second
stage was to explore the assessment of the 68 newly generated design products. Within this
stage, 47 design academics, mostly from De Montfort University, were asked to judge the
CBoard© responses generated by the students.

The experiment hoped to mimic the assessment process in design education, however this
had to accomplished in controlled settings. As such, the protocols for assessing the newly
generated CBoard®© responses were set according to literature findings and implied the
application of an existing technique: Consensual Assessment Technique (CAT) (Amabile,
1996). According to the CAT, the assessment of the products had to be made independently
and agreement must be achieved without the opportunity to influence one another. Another
essential condition expressed by Amabile (1996) indicated relative judgement; as the
academics were to rate products relative to each other and not against an absolute
standard. Lastly, the products had to be always presented to the assessors in a different
random order (Amabile, 1996). As a result, following the CAT protocols the design
academics were asked to sort the 68 products on a Likert scale as follows: very uncreative
(1), rather creative (2), undecided (3), rather creative (4) and very creative (5). During the
individual judging process, the academics were also asked to ‘think aloud’ in order to
externalise their thinking process. The judging activity concluded with an open question in an
attempt to find out what do the design academics think creativity means in the given context.

4 Preliminary findings
Following a statistical analysis of the assessment of the 68 CBoard®© design objects, the
formulation of the following conclusions was made possible.

4.1 Agreeing on the extremes

In the controlled settings of the experiment, the 47 academics agreed with each other on
which are the very uncreative and very creative CBoard© responses. Employing a Cronbach
Alpha statistical analysis, the agreement scores were 0.831 which was considered according
to the literature good (Silvia et al, 2008). For example 42 out of the 47 design academics
scored the composition on the left 1 (very uncreative) while 43/47 scored the composition on
the left 5 (very creative). These agreement scores, indicated, in turn, that while there is no
written agreement on what is creativity and how is this assessed, academics still know what
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they are looking for when it comes to the creativity of a design outcome. As such, it would
appear that creativity is not assessed on a ‘know it when you see it approach’.

L3

Fig. 2: CBoard® responses: very creative vs very uncreative

4.2 Easier to judge what is not creative

Based on the frequency of the very uncreative and rather creative scores; the academics
appeard to be able to judge easier what was not creative. This conclusion was supported by
averaging the 1-5 scores in relation to the agreement scores. The data showed that 39 out
of the 68 responses generated by the students were placed by the academics in the very
uncreative or rather uncreative categories. This further showed that academics might find it
easier to pin point what is making a design response uncreative rather than creative. The
‘know it when you see it approach’ would therefore be reframed to * know it when you don’t
see it'.
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Fig. 3: CBoard®© responses: very uncreative

5 Preliminary Conclusions

While the findings of this investigation are more complex and the data is yet to be fully
analysed, these preliminary results seem to show that there is a possibility to contribute to
the ongoing dialogue on assessing creativity in design higher education. The findings
showed that reframing the research problem might provide some much needed answers.
Based on this and following the controlled experimental methodology, this investigation
proposed to ask why design outcomes produced by the students are not creative instead of
asking why these are. By doing so, perhaps education could take a proactive approach in
the journey to finding a universal understanding of creativity; even if this means exploring
what creativity is not.
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Design Thinking for Preschoolers: Encouraging
Empathy through Play

Coorey, Jillian; Caldwell Rinnert, Gretchen

School of Visual Communication Design, Kent, United States

Over the last two decades, we’ve seen an emphasis on math and science education, along
with standardized testing, a direct result of legislation and educational reforms meant to
improve education for children. The Common Core (CCSS) moved educational decision
making out of the hands of local school systems and moved that power to a national level
(McCluskey, Rebarber, & Wolf, 2018). Funding for art education was removed, minimized or
relegated to the extra-curricular activities. Art and Design programs in the United States are
seeing the results in higher education as these children have now matriculated to the college
level. Recent graduates are showing less aptitude for creative thought and critical thinking
(Land, 2013). Attention and focus have turned towards the reintroduction of art and design in
K-12 education with the recent STEAM initiatives (STEAM = Science, Technology,
Engineering, Mathematics + Art+ Design) that also emphasize art and design.

Many programs and research within this area focus on older children, but preschool
curriculum is inherently playful and curious, as such provides a well-suited context for
introductory design education. This study seeks to explore how might design be integrated
effectively into a Pre-K classroom. Through the integration of design methods, do students
begin to display design thinking tasks such as empathy, creative thinking, empathy, and
collaboration? To answer these questions, we worked with a preschool summer program to
develop design curriculum based on play and inquisitive making. We explored critical thinking
and creativity through visual tools and popular children’s literature as a starting point, helping
to ground the design activity.

Keywords: design thinking; design pedagogy; preschool learners; design thinking;
empathy

1 Introduction

Over the past couple of decades, specifically within the United States, there has been a rise
in educational standards which prioritize science and math over other subjects. Education
reforms, such as the No Child Left Behind (NCLB) Act, signed into law in the US in 2002,
focused on an effort to ensure no child would be overlooked. NCLB prioritized core subjects
and standardized testing within school systems as a measurement of success. To meet
needed scores, “teachers drove their students, often eliminating subjects such as social
studies and the arts, in pursuit of student success” (Wexler, 2014). Eight years later in 2010,
the Common Core State Standards (CCSS) state-wide initiative for reform was launched.
CCSS emphasized the skills students need for college and career success through a set of
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K-12 standards. Similar to NCLB, CCSS “aligned national curriculum and standardized
testing to the degree that testing inexorably drives curriculum” (Wexler, 2014). In response,
numerous schools allocated funds for math and language courses, at the expense of art
education (Metla, 2015). Along with these educational reforms, the STEM (Science,
Technology, Engineering, Mathematics) movement, emphasizes the importance of these
areas in education for a future of global competitiveness and innovative ideas (Land, 2013).

While they vary slightly, these reforms accentuate core subjects of science, math,
language—subijects that are testable and quantifiable. This curriculum emphasizes
standardization, a nod to an earlier era of faculty systems with mass production, centralized
decision making, and passive compliance (Strauss, 2014). At the heart of the CCSS initiative
was that decisions and flexible maneuvering by educators eliminated.

Common Core is the logical endpoint of nearly three decades of Congressionally-
mandated centralization through ‘standards-based reform’ that has moved key
curriculum content, sequencing and pedagogical decisions away from local school
systems and educators to the state and national levels. Instead of the promised
accountability for results or informed school choice, the outcome at the local level
has been a culture of compliance (“alignment”) that has intruded into the core
function of curriculum and teaching. (McCluskey, Rebarber, & Wolf, 2018)

As a result, recent college graduates are lacking creativity and innovation (Land, 2013). The
current education system instructs students how to execute tasks, “but rarely fosters
curiosity and self-motivation” (Land, 2013, p. 548). Focusing on innovative problem solving,
communication, and critical thinking is critical (Carrol et al., 2010, p. 38).

As we look to the future, some educators are beginning to see value in the STEAM (Science,
Technology, Engineering, Mathematics + Art+ Design) platform. “Art + Design are poised to
transform our economy in the 21st century just as science and technology did in the last
century” (http://stemtosteam.org/). Initiated by Rhode Island School of Design, the STEAM
movement advocates for the integration of Art and Design within K-20 education (education
from kindergarten through university), as a response to schools removing or significantly
reducing art offerings in public education.

This paper presents qualitative research as a case study that explores how design can
provide new learning experiences, encourage empathy, and creative thinking at the pre-
kindergarten (Pre-K) level. Our goal is to introduce the problem-solving methods used by
visual communication designers in a Pre-K learning environment. We choose to focus our
investigation with 3-to-5-year-olds as “the quality of children’s learning environments prior to
age 6 has an influence on later academic success” (Tippett and Milford, 2017, p. 68).

2 The Design Process

First, it is important to define the type of ‘design’ we are using when approaching designing
curriculum for Pre-K students. The author’s degrees and expertise are in graphic design,
also referred to as visual communication design, with a specific focus on typography,
interaction, and motion design. Design “encourages participants to think outside the box in
the pursuit of creative or innovative solutions” (Wolniak, 2017, p. 247). While exact
definitions and processes vary slightly, the general design process involves research,
ideation, iteration, prototyping, testing, and refining until a solution is reached. This problem-
solving process is cyclical, with designers often repeating steps along the way. Dubberly

44


http://stemtosteam.org/

Design Office (DDO) has produced several information graphics regarding the design
process, breaking the design process and people-centered research into the following steps:
observe > reflect > make > socialize > implement (Chung J. et al., 2009). They define the
creative process as iterative and recursive (Figure 1).

the creative process
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Figure 1. This concept map depicts the creative process. Source: Chung J., Evenson S., and Pangaro, P. 2009.

2.1 Design Thinking
While designers have been utilizing this process for many years, it has recently been

popularized by IDEO founder, David Kelley. Design thinking is a methodology which has
grown immensely over the years as it is integrated into education and business. Design
thinking builds upon the creative strategies that designers use, applying these principles to a
range of disciplines from business to social issues (Wolniak, 2017). Along with IDEO,
Stanford’s d.school uses design as a foundation for learning. According to their website
(dschool.stanford.edu), their process involves building upon ‘methods from across the field
of design to create learning experiences that help people unlock their creative potential and
apply it to the world.” The five steps of the d.school’s Design Thinking process are:
‘Empathize, Design, Ideate, Prototype, and Test’. Similar in nature, the steps in the IDEO
Design Thinking model include: ‘Discovery, Interpretation, Ideation, Experimentation, and
Evolution’.

2.2 Design and design thinking at the PK-12 level
Along with the rise in design and design thinking now practiced in business and higher

education, there has been a rise in educators integrating these methods into the PK-12
classroom. At the K-12 level, there are numerous resources and studies (Noel and Liub,
2017; Cook and Bush, 2017; Carrol et al., 2010) of how to integrate design thinking in the
curriculum and classroom activities. “As children move from kindergarten to middle school,
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and then to high school, instruction shifts from stories to facts, from speculation to specifics,
and imagination fades from focus. Design thinking is an approach to learning that focuses on
developing children’s creative confidence” (Carrol, 2010, p. 38). Involving an interactive and
dynamic approach to problem-solving, design thinking can enhance the learning experience
among preschool and kindergarten students (Lynch, 2018). Not solely related to the subject
of design, design thinking used as a learning tool can support a diverse range of
interdisciplinary content (Carrol et al., 2010). In contrast to the education reforms involving
standardized testing, the design process helps “students develop as deep thinkers and
doers, not just as test takers” (Wise, 2016).

The study ‘Taking Design Thinking to Schools Research Project’ (Carroll et al., 2010),
completed in the United States, contributes to research on design thinking within the K-12
classroom. The qualitative study centered around the questions: how did students express
an understanding of design thinking, how did affective elements impact design thinking in the
classroom, and how is design thinking connected to educational standards and learning
(Carroll et al. 2010). The study found that students grasped the design process evident
through the vocabulary they used and the artifacts students designed displayed attention to
human needs. Through utilizing collaboration, a key element of the design process, they
worked together to think creatively and take risks.

In addition to the aforementioned initiatives, there are several organizations looking to
reshape the way design is integrated into PreK-12 education. One such example is
DESIGN-ED. Established in 2012, the DESIGN-ED coalition’s goal is to “develop policies of
support for design education at the international, national, state, and local school district
levels” (design-ed.org). The organization, which consists of educators, administrators,
practitioners and institutions, supports PreK-12 initiatives through resources, events and
conferences, and publications.

2.3 Learning Styles and Design Process
The design process may offer a way to engage different learning styles. Kolb’s experiential

Learning Theory (ELT), based on the work of Dewey, Piaget, and Lewin, provides a “holistic
integrative perspective on learning that combines experience, perception, cognition, and
behavior” (Kolb, 2014, part 1, section 2, para. 2). Kolb argued that learning is a unique
process for each individual “formed and reformed through experience” (Kolb, 2014, part 1,
section 2, para. 21).

Kolb identified four modes of learning that provide new experiences and require different
abilities: Concrete experience abilities, Reflective Observation abilities, Abstract
Conceptualization, and Active Experimentation (Kolb, 2014, part 1, section 2, para. 38). Kolb
further explains;

“Learning requires abilities that are polar opposites, and the learner, as a result, must
continually chose which set of learning abilities he or she will bring to bear in any
specific learning situation. More specifically, there are two primary dimensions to the
learning process. The first dimension represents the concrete experiencing of events
at one end and abstract conceptualization at the other. The other dimension has
active experimentation at one extreme and reflective observation at the other. Thus,
in the process of learning, one moves in varying degrees from actor to observer, and
from specific involvement to general analytic detachment” (Kolb, 2014, part 1, section
2, para. 38).
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Kolb compared ELT to various models of problem-solving process (Kolb, 2014, part 1,
section 2, para. 46). The problem-solving process shares many of the same activities as
design thinking, from selecting a problem/goal, evaluating options, selecting and deciding on
a way to proceed, executing a final solution and then refining that solution.

Learning theorist Bernice McCarthy summarized learning theories by Kolb and other leading
theorists to define 4 unique learner types in her book The 4Mat System:

1. Type 1: Imaginative Learners enjoy developing ideas and brainstorming (McCarthy,
1980, p. 37)

2. Type 2: Analytical Learners create concepts and models. They are abstract thinkers
and enjoy summarizing findings. (McCarthy, 1980, p. 39)

3. Type 3: Common Sense learners enjoy practical application and hands-on activities.
(McCarthy, 1980, p. 41). These learners would enjoy prototyping.

4. Type 4: Dynamic Learners, who enjoy action, testing and learn by trial and error
(McCarthy, 1980, p. 43). These students would enjoy beta testing ideas, and the
discovery process that transforms design ideas to verified solutions.

When comparing theories on learning preferences and styles, there is an overlap with the
design process, where each learning style is engaged during the act of designing (Figure 2).
In a group setting, hypothetically, each child would be able to exercise in their preferred
method of learning by using design thinking, therefore taking part and being an active and
engaged member of the learning community.

OBSERVE REFLECT MAKE SOCIALIZE (IMPLEMENT

Type 2: Analytical Learners that
create concepts and models

Type 3: Common Sense Learners
who enjoy practical application and
hands-on activities

Type 4: Dynamic Learners, who
enjoy action, testing and learn by
trial and error

Figure 2: Comparing the creative process to McCarthy’s Four Learner Types. Source: Caldwell Rinnert, 2019.

2.4 Skills for the 21st century
With pedagogies involving problem-based learning, human-centered creativity, prototyping,

and user testing; most designers would testify to the benefits of introducing children to a
design education (Noel and Liub, 2017). “The learning outcomes of design education are
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consistent with what experts agree are necessary skills, knowledge, and attitudes for
individual success and the nation’s global competitiveness in the next century” (Davis, 1998,
p. 7). According to Meredith Davis, a design educator, the ‘problem-solving process’ of
design affords strategies of use within the K-12 classroom. Since the 1960s, small groups of
designers have been working with K-12 educators to demonstrate how design can be used
to teach other subjects. The goal is to educate through design by expanding the pedagogical
repertoire of teachers in the delivery of content, and, to advocate for creative problem
solving within the classroom (Davis, 1998).

In 1997, the National Endowment for the Arts (NEA) published a study titled Design as a
Catalyst for Learning, which examined how design is being used in K-12 schools. From the
case studies teachers cited student benefits including:

¢ enhances flexible thinking skills

e promotes self-directed learning and assessment
e develops interpersonal and communication skills
e develops responsible citizens

e applies learning to students’ lives

e increases student comfort with uncertainty

(Davis, 2004, p. 15)

As shown, research attests to the benefit of an arts and design education. However, within
the United States, there has been a decrease in arts education, the effects are especially
noted in lower-income and minority populations. Based on a study done by Americans for
the Arts, in 2008, “African-American and Hispanic students were two times less likely to have
access to art programs in their school districts in comparison to their white peers” (Metla,
2015). The National Endowment for the Arts (NEA) reports that low-income high school
students who earned few or no arts credits were five times more likely not to graduate from
high school than low-income students who earned credits in art, music and design (Metla,
2015).

3 Methodology

This research is a qualitative case study. Our goal was to introduce problem-solving
methods used by visual communication designers into a Pre-K learning environment. The
following questions directed our research:

1. How might design thinking be effectively integrated into a Pre-K classroom?
2. Through the integration of design methods how will students visually and physically
display design behaviors such as creative thinking, empathy, and collaboration?

3.1 Site and participants
Located on a state university campus, the Child Development Center (CDC), is a child care

facility primarily used by university employees and cares for children from two through six-
year-olds, in toddler, preschool, and kindergarten classrooms. The school’s curriculum
applies a variety of teaching methods and strategies, and children are exposed to various
ways of learning and play. According to their website, part of the CDC’s mission includes,
“offering an education based on meaningful relationships and, engaging in ongoing inquiry
into our own practices”. The educators are at the forefront of pre-K pedagogic methods,
directly reflective in how they run their individual classrooms. One of the instructors is
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currently pursuing her PhD, where she has taken courses on how to integrate design in
education. Within the current curriculum, the CDC employs learning techniques utilized in
design including brainstorming, peer collaboration, prototyping, and experimentation.

During the summer, STEAM camp (Science, Technology, Engineering, Arts, and
Mathematics) focuses on weekly themes which introduce various ways of problem-solving to
students. The camps are for children ages three, four, and five with each week centering
around a different theme. The summer camp attendees are a mix of students, some attend
the CDC throughout the year, while others only come for summer programming. Camp
sessions last one week and run from 9 AM until noon.

Our involvement consisted of developing the curriculum for a one-week session, detailing
supplies, meeting with the instructors prior to the start of the week, and conducting
observations. Our curriculum centered on various aspects of design, with each day focusing
on a different theme. For this initial research, observational field notes were used for data
collection along with photographs of artifacts (prototypes, text, drawings) produced by the
students. We rotated between the three different classrooms, which were divided into the
age groups of three, four, and five. While daily attendance varied, the average weekly
attendance throughout the week consisted of 15 three-year-olds, 8 four-year-olds, and 15
five-year-olds. The students who attend during our session included a mix of races (African
American, Caucasian, and Asian), with the gender division between male and female
balanced. Additionally, informal conversations with the teachers and students provided
supplemental insight into student’s comprehension and working methods.

3.2 Curriculum
Each day began with a morning meeting where the weekly theme of design was discussed.

Discussion of the design process provided a framework for the children to begin making
throughout the week, connecting play and discovery to the design process. Students were
read a story that was related to the problem they were going to solve. The stories provided
context and information, presented in a familiar and welcoming format. Table 1 is an
example of the daily theme along with learning objectives and in class activities.

Table 1 CDC example curriculum chart

MONDAY
Topic Creating Spaces
Order Read story, The Black Dog
Discussion about the story and locations
In class activity
Outside activity
Learning objectives Space and location, scale and contrast
In class activity Map making of the black dog house, playground, and yard
Outside activity Hide and seek.
What are they prototyping? Map poster

While each classroom (3, 4, and 5-year-olds) had the same daily theme, projects varied
slightly to account for the students’ ages and learning abilities. Within the three-year-old
classroom, clear instructions were given and project examples were shown. In contrast, the
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four and five-year-old activities were open-ended, providing freedom for exploration and
inquiry-based learning. The role of the instructor shifts within this environment, evolving from
the sole distributor of information to one who designs educational experiences, engaging
learners with one another and the material (Love et al., 2014).

To encourage playful interaction and making, everyday recyclable objects, along with
general art and craft supplies, were used for most of the projects. A 2017 study by Tippett
and Milford conducted research integrating science learning in the Pre-K classroom.
Regarding integrating science and STEM learning they state, “Children’s early STEM
experiences should be hands-on and allow them to experiment and explore with safe
everyday materials in meaningful ways; these types of experiences are related to later
academic and social success” (2017, p. 69). Our approach was similar and objects ranging
from paper towel rolls to rubber bands, and tin foil provided a platform for creativity (Figure
3). Working with materials is central to art and design education, which is based on doing
and making (Noel and Liub, 2017).

| w

Figure 3: Children working with recycled materials. Source: Author, 2018.

4 Observations and results

We began with an analysis of the qualitative data that was collected through our
observational notes, photographs, and artifacts of the work produced. Field notes and
photographs of the student’s artifacts were used to identify behaviors that were indicative of
the design process. Observational notes, consisting of classroom activities and student
discussions, were organized by the authors into categories, with evidence of their behaviors
noted. From these categories, the authors noted several themes. Students exhibited an
understanding of the design process as various themes emerged from their behaviors,
displayed in Table 2.
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Table 2 Categorizing student behaviors

Category Behaviors Exhibited Theme
Student working Two students joining together on a project Collaboration
habits
Inventing new aspects of a project, students determined [Innovation, Creativity,
what direction the project would take Problem Solving
Sketching ideas and building plans Brainstorming,
Ideation, Sketching
Exploration of Students were comfortable using a variety of materials Creativity, Innovation
materials with the imaginations to build and construct
Student Recognizing others differences and similarities Empathy
discussions
Defining characteristics of others and characters Empathy
Student Displaying an understanding of design with how they use |Design discourse

Comprehension terminology. “Design is to create”, “Design is to build”

4.1 Theme: Brainstorming, Ideation, Sketching
Brainstorming is a type of ideation usually used within a team setting to rapidly compile ideas

to solve a problem in a non-judgemental and safe space (Dam & Siang, 2018).
Brainstorming has been around for a long time and should inspire a group. Brainstorming
frequently begins with a problem to solve (Dam & Siang, 2018). Sketching is tightly coupled
with brainstorming as people sketch and draw their ideas as they work in order to
communicate their thoughts to the group. Sketching can communicate more quickly than text
or verbal communication as it gives the participants a mental model to discuss. Sketching
can come naturally to children as they often draw ideas and stories for their family and
friends. Sketching provides an easy way to communicate complex ideas and thoughts for
children who are learning language skills and struggle to express themselves. For children
with special needs or experience a speech delay, it may be their preferred method of
communication. Brainstorming and sketching activities can help children generate ideas for
critical thinking and problem-solving.

Within each classroom three to four learning activities were organized at different stations,
as suggested by the CDC educators. Although given a choice with where to begin, the
students were instructed to try all activities, even if they might not like something. Within the
older classrooms, students were provided with pencils and paper to sketch their ideas prior
to making (Figure 4). Terminology such as building plans and brainstorming related this step
back to the design process. Upon completion of their sketch, students could begin

prototyping.
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Draw a place the black dog might go

Thoughis/Descrplion:

Figure 4: Brainstorming paper provided to students. Source: Authors, 2018.

4.2 Theme: Collaboration
Collaboration was evident during the week’s activities. Collaboration is a natural part of the

design process, as teams work together to solve a problem. A study by Pino-Pasternak,
Whitebread, and Neale found that “productive collaboration were marked by demonstrations
of positive affect (i.e., smiles, physical proximity, and encouragement); the provision of
assistance in the face of challenges; and the presence of interspersed humor and play.
These positive behaviors seem to have provided a fertile ground under which students felt
confident to engage in cognitive and social challenges” (Pino-Pasternak, Whitebread and
Neale, 2018, p.57). They went on to conclude that “dialogue is an extremely powerful tool
through which students not only learn content, modes of thinking, or strategies to solve a
task, but very importantly, they exert social positions that facilitate or preclude group
participation (Pino-Pasternak, Whitebread and Neale, 2018, p.60) They advocated for early
childhood collaborative experiences, as even children as young as 5-years-old found it
beneficial, but they also expressed a need for curricular planning that managed collaboration
and interaction. Collaboration in the classroom can be difficult, and can cause anxiety for
everyone involved. Luckily, preschoolers enjoy their peers, and find collaboration to be a
social activity. Preschoolers’ teachers must play the role of facilitator and note-taker. The
maps and “dog traps” the children sketched show the work by multiple children with notes
from the teacher, taken as the children discussed their ideas (Figure 5). The design process
offers a means to facilitate productive collaboration as children define problems and
solutions together, testing and making design prototypes.
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Figure 5: Collaborative maps by children and teacher. Source: Author, 2018.
4.3 Theme: Creativity and Innovation
Creativity, linked to problem-solving, is an essential skill which will be needed to generate
new solutions to complex problems in the future (Wong and Siu, 2011). Students displayed
creativity and innovation throughout the week as they designed solutions to the project
prompts. On the first day the teacher read aloud, Black Dog by Levi Pinfold, an illustrated
children’s book about assumptions, fear, and bravery that centers around a black dog in the
family’s yard. Following story time, the students created maps of the dog’s journey
throughout a neighborhood as he chases a little girl. Designing a map was part of the project,
however, the students took this project a step further as they began to design traps and
objects to help catch the dog. Their behaviors display additional complex thinking, and self-
initiated exploration. They demonstrated problem-solving behaviors, creativity, and self-
directed learning as they used found materials to build and explore.

4.4 Theme: Empathy

The theme of empathy emerged from classroom discussions. After reading the book, Same,
Same But Different written by Jenny Sue Kostecki-Shaw, which focuses on how humans
having similar and contrasting lifestyles, the three-year-olds had a discussion about where
they lived and how things were similar but different. Throughout the reading of the book,
students were quick to interject with their own comments about how they were alike or
different from the characters in the book. At the conclusion when asked about what makes
us the same as others, a student stated, ‘we all live on earth’. At the heart of these
discussions, the students displayed empathy as they began to compare and contrast their
lives with each other. “Empathy is a learned skill that is needed not just in design, but in
many professions, and therefore empathetic children who grow into empathetic adults are
likely to perform better in general and be more successful in life” (Noel and Liub, 2017, p.8).
Focusing on empathy through design-based learning is beneficial to all students.
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5 Conclusion

Research attests to the importance of a design-based education. However, the creative
fields are often overlooked in preference to STEM-based learning. As an alternative to
STEM, educators are advocating for the integration of art and design, resulting in STEAM.
The STEAM curriculum engages students in cross-disciplinary learning in PK-12 settings
and informal education (Bequette and Bequette, 2012).

In response to this challenge, we approached this from early childhood education, beginning
in the Pre-K classroom. This initial study engaged Pre-K students in design activities during
a weeklong summer program. Through the artifacts created and observations collected,
we’ve begun to see how design can enhance the learning experiences at this level. This
study is transferrable to preschool and kindergarten curricula. Since story time is a frequent
early learning activity used in both classrooms and libraries, it would be easy to model this
strategy in a variety of ways. Story time usually has a focus on literacy. By pairing it with
design activities, for instance map making, children are engaged in deep thinking that truly
shines when one has a narrative to base ideas on. The narrative provides the children with
context and application of the design process connecting literacy with science, math and
art/design. By allowing children use story time as the precipice of their exploration, the
teachers can engage the class and initiate a conversation, and the activities allowed the
children to be makers, creators, artists and designers.

As this was an initial study, further research is needed to fully understand what the best
practices are for integrating design at the Pre-K level. Additionally, we acknowledge the
limitations of this study. The study was completed during a one-week period and students
were not monitored following the program to see if they continued to exhibit design
behaviors. The developed curriculum was given to all students, thus there was no control
group. Future research could involve developing questions for the parents about their
children’s use of design terminology outside the classroom, along with conducting follow up
interviews with the students and instructors.
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Active learning methods, such as PBL (Project/Problem Based Learning), workshops, and
groupwork, have been integrated into college class so as to develop student skills. Whilst past
studies focused on the effect of active learning methods during the class, this study focuses
on students’ opportunities to participate in short-term workshops involving intercultural
communication. In order to design effective active learning environment, this study
investigates students’ satisfaction with teamwork during a 2-day international workshop.
Twenty-six engineering students from one Japanese and one Chinese university participated
in the study to interact with unfamiliar team members using limited skills of English and to
develop ideas to give a presentation in English at the end of the workshop. Students’
satisfaction was evaluated by using 10 reflective questions designed to measure students'
contribution to the team. The results indicated that working as a part of a team and enjoying
working with teammates were significant predictors of individual satisfaction during the short-
term workshop.

Keywords: active learning; teamwork; workshop; satisfaction

1 Introduction

Engineering students around the world has been expected to develop their professional
skills, such as problem-solving, communication, teamwork, to succeed in workplace (Lingard,
2010a, 2010b). In response to the increase in demand for those skills, higher educations
have utilized active learning methods, such as PBL (Project / Problem Based Learning),
workshops, and groupwork, in class (Humphreys, Lo, Chan, & Duggan, 2001; Ruiz Ulloa, &
Adams, 2004; Stewart, 2007; Tsuchiya, Silva, Bakar, Chubachi, & Narita, 2015; Channon,
Davis, Goode, & May, 2017). Furthermore, students have opportunities to take part in
international PBL and workshops (Chen, Lai, Lu, Tsai, Chiang, Huan, & Yu, 2008; Tsuchiya
et al., 2015). Nevertheless, there are always dysfunctional groups involving free riding, quiet
students, a lack of group dynamics, and student motivation (De Grave, Dolmans, & Van Der
Vleuten, 2002; Channon et al., 2017). De Grave et al. s’ study (2002) reported that unequal
participation often occurred during group work and identified lack of motivation hindered
successful learning processes in which students expected tutors to do something to improve
it. The study also found lack of interaction was an important inhibitor.
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The effect of students' cultural backgrounds on new learning styles varies. Some
researchers concern about international students who are familiar with teacher-centred
learning style must face several difficulties in active learning settings because they are not
used to active learning methods (Stewart, 2007; Xue, 2013). According to a research of an
international workshop held in Taiwan, medical students from non-English speaking
background showed performance anxiety when they participated in an international PBL
workshop where they had to use English to discuss with team members and to give
presentations (Chen et al. 2008). Another study, however, showed that Asian international
students in New Zealand rather adopted students-centred learning settings within a few
months and preferred the new learning style (Wong, 2004). In addition, Asian international
graduate students in the U.S. showing changes in their attitudes towards groupwork resulted
in getting used to the new environment and developing language competence (Xue, 2013).
Hence, students from non-English speaking countries require some time to get familiar with
teacher-centred methods.

Past studies focus on long-term research of the effectiveness of active learning methods in
mandatory class (e.g., Pang, Tong, & Wong, 2011; Channon et al., 2017). Students who
take such class study with people from the same major and speak familiar language to
communicate with. In those studies, team effectiveness is evaluated on the basis of team
outcomes, the process of group work, or perceived satisfaction (Thurmond, Wambach,
Conners, & Frey, 2002; Pang et al., 2011; Channon et al., 2017). Thurmond et al. (2002)
point out that students’ satisfaction may relate to their preference of course. The present
study investigates students’ individual behaviours that affect students’ satisfaction with
teamwork during a short-term international workshop. Those who participated in the
workshop were Japanese and Chinese students. Since Asian students are not used to active
learning environment (Stewart, 2007; Xue, 2013), it must be challenging for them to work in
unfamiliar groups, to interact with people from different cultural backgrounds, to finish tasks,
and to give presentations in English in a short-period of time. In order to increase students'
satisfaction with teamwork, instructors should know what students' attitudes relate to their
satisfaction and provide appropriate support to their students. Investigating their satisfaction
with teamwork, a research question was developed for the current study: What student
behaviour improves satisfaction with teamwork during an international workshop?

2 Method

2.1 Participants

Of the 32 engineering and design students, 21 Japanese and 11 Chinese, including two
graduate students took part in a workshop (11 women, 21 men, age range: 20 - 27). Those
students were from one Japanese and one Chinese university. Participation of the workshop
was on a voluntary basis. Students were allocated into five teams randomly on the first day
of the workshop. Each team was composed of six to seven students including two or three
Chinese students and four or five Japanese students.

2.2 Measures

Their experience during the workshop was examined through a reflection sheet. A total of 26
students filled it out at the end of each workshop. The first and second sections of the sheet
were open-ended questions asking students what they did and learnt, what were most useful
points, what problems they faced, when it happened, and how they dealt with those
problems. Chinese students answered those questions in Chinese, and they were translated
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into English by a bilingual. In order to examine their satisfaction with teamwork, the last
section asked respondents to rate 10 questions on a 7-point Likert scale ranging from
1=strongly disagree to 7=strongly agree (see Table 1 and 2). Those questions that were
designed based on prior studies focused on how much contributed to their team (Thurmond
et al., 2002; Hendry, G. D, Ryan, G. & Harris, J., 2003; Marin-Garcia, J. A. & J. Lloret, 2008;
Lingard, 2010b; Pang et al. 2011). The dependent variable was students’ satisfaction with
teamwork (item7), and the predictor variables were other items identified as students'
attitudes towards their team. All statistical procedures were carried out in R software,
Version 3.5.2. and RStudio, Version 1.1.463. The results of reliability analysis indicated that
the reliability of the 10 questions of both reflection sheets were considered high with
Cronbach's alpha at .90 and omega at .97 for the first survey and Cronbach's alpha at .95
and omega at .99 for the second survey. Besides descriptive analysis methods, multiple
linear regression analysis was applied to analyse predictors of increasing students’
satisfaction. The sample size was very small, but the outcome of the research was important
to understand what contributes students’ satisfaction with teamwork.

2.3 Procedure

The 2-day workshop was held at a university in Japan. The purpose of the workshop was to
explore the value and the meaning of Japaneseness through fieldwork and discussions. The
reflection sheet was distributed two times at the end of each day. Table 1 shows the
schedule of the workshop. On the first day, students were allocated into five teams and had
an ice-breaking activity. In order to reflect their activity at the end of the day, one of students
in each team were told to keep a record what his / her team did and where his / her team
went during the workshop. After having lunch with team members, they had an orientation
and then went to outside of campus to do their fieldwork. They had 3.5 hours to walk around
the city with their team members to observe everyday life from various perspectives. They
took a lot of pictures when they found out the differences between Japan and China. After
that, they organized the pictures with team members and then reflected on their work
answering the self-reflection questions. Next day, they went to three Japanese factories to
learn a variety of state-of-the-art designs with team members.

Table1 The 2-day workshop schedule

Date Schedule

18 Oct. | Workshop: Ice-braking / Lunch / Orientation / Fieldwork / Self-reflection

19 Oct. Factory tours

Workshop: Guidance / Arrange data / Additional fieldwork / Group discussion #1/ Lunch /
20 Oct. Group discussion #2 and #3 / Presentation / Self-reflection

In the morning of the second day of the workshop, students continued to arrange the
pictures they took during the previous fieldwork. They did more fieldwork if necessary.
Students had different types of discussions in the afternoon. First, they tried to find
conceptually related pictures and classified those into related groups using KJ method. They
also named each extracted group and discussed the similarities and differences to place
them on a two-dimensional axis. Next, they discussed the classified pictures using the World
Café analysis. Once every ten minutes two pairs of students from each team went to other
teams, learnt other teams' findings and wrote their comments or ideas on a sticky note and
placed them on the whiteboard. Finally, they shared and examined their ideas about the
value of the ‘Japaneseness’ focusing on several points written on the sticky notes. They also
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names about the groups of pictures assuming those were successive series of groups. After
that, they prepared for a PowerPoint presentation. After presentations, they filled out the
reflection sheet. Figure3 shows that pictures of students who were classifying the number of
pictures they took, and a board displayed their findings.

Figure 3. Pictures of students and their work during the workshop.

3 Results

The details of problems students faced during the first day of workshop is shown in Figure 1.
Students' answers in open-ended sections were categorized. 24 out of 26 students identified
that they had difficulties when they communicated with team members at first. They tried
very hard to speak English and sometimes used Japanese or Chinese so as to explain their
thoughts or ideas to their unfamiliar team members. Many participants answered that they
solved the communication problems using translation applications and gestures.

The First Reflection Sheet

0 5 10 15 20 25 30

cultural difference . 2

physical fatigue I 1

What's Japaneseness? I 1

silence I 1

M the number of students

Figure1 The problems students faced during the first day of the workshop (N=26)

Figure 2 shows the problems students faced during the second day of the workshop.
According to participants (N = 24), the difficulties they faced had changed. They answered
they had difficulties in preparing a presentation with team members, classifying pictures
using KJ method, and developing their ideas. Other two students answered that the difficulty
in giving a presentation and explaining own culture were their problems. This might be
because they were assigned tasks that required students to communicate with team
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members, develop their ideas and give a presentation, although they still struggled to
commutate with team members in English.

The Second Reflection Sheet
0 1 2 3 4 5 6 7 8

communication |
developideas |G
give a presenation - 1
kimethod |
preparing a presenation _ 6
introducing China in details - 1

copy machine problems - 1

m the number of students

Figure2 The problems students faced during the second day of the workshop (N=25)

The study employed correlation and multiple regression analyses to examine the relationship
between teamwork satisfaction and various potential predictors. Sample sizes, means, and
standard deviations pertaining to each variable are presented in Table 2 and 3.

Table2 Descripted statistics of the first day of the workshop. (N=26)

Questions Mean SD Mini Max
1. | actively participated in group discussions. 5.23 1.34 2 7
2. |shared my ideas and opinion. 5.23 1.39 2 7
3. | had positive attitude and respected other people’ views. 5.77 1.27 1 7
4. | had productive group discussions. 5.39 1.17 2 7
5. | helped to solve any problems. 4.77 1.03 3 6
6. |did an equal amount of work. 4.5 1.14 2 6
7. | am satisfied with the group work. 5.61 1.53 2 7
8. | worked as part of the team. 5.58 1.1 3 7
9. | enjoyed today’s group discussion. 5.86 1.14 1 7
10. | enjoyed working with teammates. 5.81 1. 1 7

Note. item 7 is the dependent variable.

Table3 Descripted statistics of the second day of the workshop (N=26)

Questions Mean SD Mini Max
1. | actively participated in group discussions. 5.46 1.33 1 7
2. |shared my ideas and opinion. 5.69 1.12 2 7
3. | had positive attitude and respected other people’ views. 5.69 1.35 1 7
4. | had productive group discussions. 5.61 1.24 3 7
5. | helped to solve any problems. 4.92 1.06 2 7
6. |did an equal amount of work. 4.85 1.38 1 7
7. | am satisfied with the group work. 5.77 1.39 2 7
8. | worked as part of the team. 5.73 1.34 2 7
9. | enjoyed today’s group discussion. 5.81 1.52 1 7
10. | enjoyed working with teammates. 5.76 1.5 1 7

Note. item 7 is the dependent variable.
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Table 4 shows correlations among 9 questions of the first survey. Correlational analysis was
used to examine the relationship between individual satisfaction with groupwork (item7) and
other 9 variables. Results of the Pearson correlation indicated that there was a strong,
positive association between their satisfaction and enjoy walking with teammates (item10), r
= .74, p <.01. There were moderate positive correlations between the satisfaction and other
variables, such as enjoy group discussion (item9), r = .68, p <.01., work as a part of the
team (item 8), r = .66, p < .01, and share ideas and opinion (item2), r = .65, p <.01. No
significant relationship was found between the satisfaction and productive group discussion

(item4), r= .24, n.s., equal amount of work (item6), r = .23, n.s., and help to solve problems
(itemb), r= .07, n.s.

Table 4 First survey of correlations with confidence intervals (N=26)

Variable item1 item2 item3 item4 item5 item6 item8 item9 item10

item7 .56** .65** .55** .24 .07 23 .66** .68** 74

Note. * p <.05. ** p < .01.

Table 5 shows correlations among 9 questions of the second survey. There was a strong,
positive correlation between the satisfaction (item7) and work as part of the team (item 8), r
= .80, p < .01. Five variables, such as enjoy group discussion (item9), r = .64, p < .01, enjoy
working with teammates (item10), r = .64, p < .01, and share ideas and opinion (item2), r

= .64, p < .01, were positively correlated with their satisfaction. The two variables that were
no significant in the first survey showed weak correlations; productive group work (item4), r
= .48, p < .05, and help solve problems (item5), r = .42, p <.05. Equal amount of work
(item6), however, showed no significant relationship with their satisfaction, r = .23, n.s. In
summary, the correlation between students’ satisfaction with teamwork and other variables
tended to change depends on tasks.

Table 5 Second survey of correlations with confidence intervals (N=26)

Variable item1 item2 item3 item4 item5 item6 item8 item9 item10

item7 .58** .64** .62** 48* 42 .23 .80** .64** .64**

Note. * p <.05. ** p < .01.

A multiple linear regression analysis was calculated to develop a model for predicting
participants’ satisfaction with groupwork (item7) from positive behaviour and respecting
(item3), work as a part of the team (item8), and enjoying working with teammates (item10).
The results of regression coefficient of the first survey are shown in Table 6. R-squared
value of the model was .63 and adjusted R-squired value was .58. The results of the
regression indicated that the three predictor model was able to account for 63% of the
variance in teamwork satisfaction (R’=.63, F(3,22) = 12.7, p <.001). The highest estimate
was enjoy working with teammates as 0.84 (p <.01, 95% CI [ 0.33, 1.36]), indicating a
student with a point higher score on the scale was expected to increase participants’
satisfaction by 0.84. Whilst work as part of the team (item8, B = .64, p <.05) and enjoy
working with teammates (item10, B = .84, p <.01) contributed significantly to the model,
positive behaviour and respecting did not (item3, B = -.52, p=.11). Participants’ predicted
satisfaction with teamwork was equal to 0.15 - 0.52 (item3) + 0.64 (item8) + 0.84 (item10).
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Table 6 Regression results of pre-survey using item7 as the criterion (N=26)

b beta sr
Predictor b 95% CI beta 95% CI Na 95% CI
[LL, UL] [LL, UL] [LL, UL]
(Intercept) 0.15 [-1.99, 2.30]

item3 -0.52 [-1.15,0.12] -0.43 [-0.96, 0.10] .05 [-.06, .15]
item8 0.64* [0.03, 1.24] 0.46 [0.02, 0.90] .08 [-.05, .21]
item10 0.84** [0.33, 1.36] 0.77 [0.30, 1.23] 19 [-.02, .40]
R? = 63**

Note. A significant b-weight indicates the beta-weight and semi-partial correlation are also significant.

b represents unstandardized regression weights. beta indicates the standardized regression weights.

sr2 represents the semi-partial correlation squared. r represents the zero-order correlation. LL and UL
indicate the lower and upper limits of a confidence interval, respectively.

* indicates p < .05. ** indicates p < .01.

Table 7 shows the results of the multiple regression analysis of the second survey. The
analysis was carried out to investigate whether active participation in discussion (item1),
help to solve problems (item5), work as a part of the team (item8), and enjoy working with
teammates (item10) could significantly predict participants’ satisfaction with groupwork
(item7). R-squared value of the model was .73 and adjusted R-squired value was .69. The
results indicated the four predictors explained 73% of the variance and that the model was a
significant predictor of students’ satisfaction with teamwork (R*= .73, F(4, 21) = 14.86, p
<.001). The highest estimate was work as a part of the team (item8) as 0.82 (p <.01, 95%
Cl1[0.46, 1.19]), indicating a student with a point higher score on the scale was expected to
increase participants' satisfaction by 0.82. When the participants’ satisfaction was predicted,
help to solve problems (item5, B = -.67, p <.05) and work as a part of the team (item8, B

= .82, p < .01) were significant predictors. Active participation in discussion (item1, B = .14,
p=.42) and enjoy working with teammates (item10, B = .35, p=.09) were not significant
predictors. The final predictive model of participants’ satisfaction with teamwork was equal to
1.56 + 0.14 (item1) - 0.67 (item5) + 0.82 (item8) + 0.35 (item10).

Table 7 Regression results of post-survey using item7 as the criterion (N=26)

b beta sr
Predictor b 95% CI beta 95% CI Na 95% CI
[LL, UL] [LL, UL] [LL, UL]
(Intercept) 1.56 [-0.13, 3.24]

item1 0.14 [-0.21, 0.48] 0.13 [-0.20, 0.46] .01 [-.03, .04]
item5  -0.67* [-1.19, -0.14] -0.50 [-0.90, -0.11] .09 [-.04, .21]
item8  0.82** [0.46, 1.19] 0.79 [0.44, 1.15] 27 [.04, .49]
item10 0.35 [-0.06, 0.77] 0.38 [-0.07, 0.83] .04 [-.04, .12]
R? = .73*

Note. A significant b-weight indicates the beta-weight and semi-partial correlation are also significant.

b represents unstandardized regression weights. beta indicates the standardized regression weights.

sr2 represents the semi-partial correlation squared. r represents the zero-order correlation. LL and UL
indicate the lower and upper limits of a confidence interval, respectively.

* indicates p <.05. ** indicates p < .01.
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4 Discussion

The results of the study revealed that students’ satisfaction with teamwork was increased by
several behaviours. Their satisfaction appears to be increasing along with putting emphasis
on assertive behaviours. Their passive behaviours, however, influenced their satisfaction
negatively. Instructors who organise a short-term workshop should consider the tendency of
the students’ behaviours. The results of the multiple regression indicated that 2 out of the 9
items, work as a part of the team (item8) and enjoying working with teammates (item10),
contributed to predicting students’ teamwork satisfaction positively during the first day of the
workshop. Therefore, encouraging self-expression may increase their satisfaction. However,
the question about positive behaviour and respecting (item3) was a negative predictor of
their satisfaction. Such students’ passive behaviours indicate that students focus on
positively understanding others rather than showing self-expression. This may hinder their
satisfaction. As a result, instructors should consider those aspects of satisfaction and set up
at a plan for students' activities in order to increase their satisfaction with teamwork during
short-term workshops.

There are several possible interpretations for the findings. According to Dolmans, Wolfhagen,
& Van der Vleuten (1998), their study found that interaction among teams through discussion
and listening teammates’ point of views was the key to success of tutorial groups for medical
students. Students in the present study participated independently, and such students tend
to communicate with others well and to work others positively. Thus, they might have
positive interaction among team when they enjoyed working with teammates as part of a
team. With respect to working as a part of a team (item8), students might have developed a
sense of belongingness to the team during the workshop. Baumeister & Leary (1995) points
out that belonginess is a fundamental human need that individual has to belong to others.
Borrott, Day, Sedgwick, Levett-Jones' study (2016) found out that nursing students identified
achieving the sense of belonging which affected their workplace satisfaction. Another
research by Braun, Peus, Weisweiler, & Frey (2013) showed that developing sense of
belongingness led employee to satisfy with their job while building trust within a team. Pang
et al. (2011) researched business students and found that three factors, such as workload
sharing, mutual support, and communication, significantly and positively contributed
individual satisfaction in team settings (p.98). They state that if individual considers team
members’ workload is equally divided, they will develop a sense of belonging, ownership,
and responsibility to the team. In the present research, however, the mean score of question
about equal amount of work (item8) was the lowest comparing to other items. This suggests
that students were not distribute the workload equally, which trend was also seen in the
second day of the workshop. Students had only two days to develop relationship among
teammates, so they might not have enough time to come up with ideas to share workload.
Hence, they might develop the sense of belongingness in a different way. This should be
investigated as the further study.

In contrast, their satisfaction may be decreased when they have positive attitudes and
respect others’ opinion. According to the answers of open-ended questions, students in the
present study struggled to communicate with unfamiliar teammates who have different
linguistic and cultural backgrounds from the beginning of the workshop because of the lack
of language skills. They reported they solved the problem using translation application and
body language, but they did not fully understand each other. If they struggled to explain their
opinion as well as to understand teammates' opinion, they would be tired of having positive
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attitude and respecting others’ ideas. The schedule of the workshop might also affect the
result. Although students were assigned into groups randomly, they were familiar with
teacher-centred learning style. When students are not used to student-centred approach,
students require some time to get used to the new approach (Wong, 2004; Xue, 2013). In
such situation students might not know how to communicate with others and express their
ideas to the unfamiliar students. Furthermore, if they did not have enough time to develop
relationship between teammates, they would hesitate to express their ideas and rather prefer
listening other’s opinion.

The results of the second day of the workshop also shows several students’ assertive
behaviours improve their satisfaction with teamwork. The results indicated that both

students’ behaviours, work as a part of the team (item8) and enjoy working with teammates
(item 10), were also significant predictors to increase students' satisfaction as the first results.
In addition to those two behaviours, active participation in discussion (item1) was selected

as a significant predictor. Students' active participation also associate with students'
assertive behaviours as item8 and item10. Their satisfaction, however, decreased when
students helped to solve any problems (item5), which indicates improving their satisfaction
requires students to foster personal expression.

There are possible reasons for the behaviour that decrease their teamwork satisfaction.
Although one of factors that positively contribute individual satisfaction in team settings is
mutual support (Pang, et al., 2011, p.98), the question about helping to solve problems
(item5) in the present study asked only one side of students’ behaviour, resulting in negative
effect their satisfaction. Consequently, students may require not only to help teammates, but
also to receive support from them to improve their satisfaction with teamwork. In addition,
the study by Ruiz Ulloa, & Adams (2004) revealed that one of essential factors of the
positive relationship between effective teams and students’ attitudes towards teamwork was
psychological safety. Psychological safety is defined as shared belief that team members
think that a team is safe for interpersonal risk taking, and which allows students to speak up
without embarrassment or punishing (Edmondson, 1999). In the present study, therefore,
psychological safety might not be developed in teams and students could not to express
their ideas comfortably. This might be affected by experiencing unfamiliar learning methods,
talking to new people, helping each other, and speaking English. Mpofu, Das, Stewart, Dunn
and Schmidt (1998) point out that when students are not familiar with teammates, each
students' communication contribution may be hindered. Lingard (2010a) also claims that
helping teammates and asking for help are one of essential acts to improve teamwork skills.
However, students are likely to reluctant to give or ask help because asking for some help
relates to show some inadequacy that results in solving issues by themselves. Lingard
(2010Db) insists that students’ teamwork skills can be developed by practicing and immediate
peer feedback. He, therefore, points out that students need to learn how to deal with it.
Students in the present study might not know how to ask for help as well as to give help. As
a result, they might reluctant to help teammates to solve some issues they faced. Their lack
of English skills might also prevent students from helping others. When they were not able to
clearly address the problems to teammates, teammates would hesitate to solve problems.
Thus, students require some sort of practices to develop and improve English skills.
Instructors should take into consideration the importance of increasing opportunities of
working in team settings whereby students can develop professional skills and English skills
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to make such experience successful. Along with those opportunities, students’ satisfaction
with teamwork may increase.

5 Conclusion

Active learning is increasing opportunities for students to develop professional skills in
workplace. There are a lot of research about the effectiveness of active learning methods in
class, but not in short-term international workshops. This study investigates what student
behaviours affect individual satisfaction with teamwork during a short-term international
workshop and identifies gaps between past studies and the present study. The results of
analyses indicate that students' assertive behaviour increases students’ satisfaction with
teamwork. Encouraging self-expression are likely to help students to improve their
satisfaction with team. Especially, when students can work as part of the team and enjoy the
time working with team members, their team experience may show an increase in their
satisfaction. On the other hand, students' passive attitudes toward a team, such as positive
behaviour and respecting and help to solve problems, may inhibit their satisfaction.
Instructors should consider the tendency of students’ behaviours when they plan to introduce
active learning methods to students. There are limitations in this study. Sample size was
very small, so the results should be carefully examined. In order to develop a better model
about students’ satisfaction, testing in larger sample size should be necessary. Hence,
further investigations should be conducted. First, the study should be carried out an
experimental research comparing two groups in which one of groups have time for individual
working and group discussion. In addition, questions to identify students’ satisfaction with
teamwork should be examined and developed from several perspectives, such as workload,
mutual support, English language skills. There is also various satisfaction which associated
with perceived group development and outcome variables, such as "satisfaction with the
group solution, confidence in the solution, satisfaction with the interaction process, perceived
quality of discussion, and level of teamwork" (Ocker, 2002, p.2). Considering those aspects
also help us understand students’ satisfaction with teamwork. Furthermore, negative
predictors identified in the present study were based on student passive behaviours, but this
result may be changed by adding other factors, such as age and exitance of siblings.
Conducting further research based on those various perspectives will lead to further
understanding of individual satisfaction with teamwork.
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Service design is a relatively young multidisciplinary field and in the past two decades has
gained more attention in both the service industry and academia. Even though service design
programmes are still not evenly widespread around the world, they are growing and
expanding (mostly in Europe). These programmes are provided by different institutions -
ranging from design faculties, all the way up to business and management schools - and
differ as regards their curricula. This short paper explores this diversity by looking into a
curated selection of master's degrees in service design and their curricula, by discussing the
initial findings and by hinting at possibilities for future studies.

Keywords: service design; design education; service design education

1 Service design: The shift from a new discipline to an established field

The term service design was introduced in marketing studies by Lynn Shostack (Shostack,
1982, 1984) and got codified as a distinct field through the work of a group of design
researchers (Hollins & Hollins, 1991; Morello, 1991; Manzini, 1993; Erlhoff, Mager, &
Manzini, 1997) and service industry consultancies (Sangiorgi & Prendiville, 2014). All these
developments prompted some universities - the University of Applied Sciences in Cologne,
followed by the Politecnico di Milano, Carnegie Mellon University and Linképing University -
to establish service design courses (Mager, 2008, 2009). The first academic conference
dedicated to service design (ServDes)' was held in 2009 in Oslo. The first master’s degree
in Service Design was started at the Laurea University of Applied Sciences in 2009 (Ojasalo,
2012). Since then, there has been a continuous growth in the number of higher education
programmes dedicated to service design (Polaine, 2011; White & Holmlid, 2012). Although
today service design has reached a certain credibility in practice, research and education
(Mager, 2008) and can no longer be considered as an emerging discipline, the discipline still
seems to have “no clear home in academia” (Polaine, 2011, p. 50). Varied programmes are
taught across as diverse schools as arts, design, business and engineering - to name a few.
To date, this proliferation of curricula has not been systematically examined and reviewed.

' http://www.servdes.org/about-servdes/
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This short paper aims to present the preliminary results of a study that goes in this direction
and tries to explore the landscape of service design education more closely.

2 Previous studies in service design education

Existing studies tend to focus on the establishment of a particular educational programme
(Ojasalo & Ojasalo, 2009; Al-Yassini, Kim, & Selzer, 2011; Blomkvist, Holmlid, &
Segelstrém, 2011; Ojasalo, 2012; Pacenti, 2011; Penin, 2011; de Goétzen, Morelli, & Grani,
2014; Morelli & de Gétzen, 2014). Other studies discuss more general aspects, e.g. the
required knowledge and skills for tomorrow's service designers (White & Holmlid, 2012), or
the opportunities and challenges facing service design education (Polaine, 2011). Further
research focuses on in-class teaching (Guersenzvaig, 2011; Howard, 2011; Ali, Grimaldi, &
Biagioli, 2017; de Gotzen, Simeone, Morelli, & Kun, 2018), or on how to use service design
education to improve university services (Faust, 2011). Although these publications offer
valuable contributions to understand specific aspects of service design education, none of
these studies provides a comprehensive analysis of the current education in service design.

An article that goes in this direction is a comparative study on service design education,
which attempts to provide a holistic view of various programmes (Ferruzca, Tossavainen,
Kaartti, & Santonen, 2016). However, the researchers chose to look into the top 50
universities according to the ranking of the Times Higher Education? and to analyse the
educational programmes that are more similar to service design - even though these
programmes do not specifically contain the words "service design" in their titles. As such,
their analysis also focuses on programmes that are not directly service design-centred. The
research presented in this paper intends to complement these studies by narrowing the
focus of analysis as to only include those higher education programmes specifically and
explicitly geared toward service design.

3 Research methods

The data collection was mostly based on a desk-based research (Neale, 2008) carried out
between September 2018 and March 2019. This desk-based research was articulated into
two distinct phases: an initial data gathering period in which the authors looked into two
existing databases hosted by the Service Design Network?® and the Politecnico di Milano
(Service Design Landscape*) and performed some searches in Google and Google Scholar

(using the keywords "service design education”, "master's in service design" and synonyms)
and a subsequent data analysis.

After gathering data from these two databases and integrating it with additional searches
through search engines, the data was analysed as to more strictly focus on those master's
degrees specifically geared at service design. It is worth noting that a large number of
master's degrees currently offer design and design thinking courses that can be broadly
used to design services; however, oftentimes, the curricula of these master's degrees are
not centred around service design. Rather, service design is taught in single courses
alongside other design specialisations. This study deliberately narrows its scope by targeting
only those programmes that put service design as the core element of their offering. For
each programme, the curricula were collected, compared and further analysed.

2 https://www.timeshighereducation.com/world-university-rankings
3 https://www.service-design-network.org/organisations
4 https://www.servicedesignmap.polimi.it/
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An important limitation of this study is that it only reviewed master's programmes whose
curricula were available in English.

4 Key findings

The authors analysed 24 different selected master’s degrees that are specialised in service
design (see Table 1). Among these master’s degrees, 20 of them contain the label “service
design” as the main descriptor in their official title (e.g., “Master’s Programme in Service
Design”), whereas 4 of them offers a service design specialisation (see #b, #h, #m and #q).
Out of these 24 programmes, 13 offer a two-year education. The programmes are located in
Europe (22, with 6 of them in the United Kingdom), the US (1) and Asia (1).

The name of the master’s degrees vary, and also the faculties that offer these programmes,
which range from Master of Design (M.Des.), up to Master of Arts (M.A.), Master of Fine Arts
(M.F.A.), Master of Science (M.Sc.) and Master of Business Administration (M.B.A.). The
curricula and given courses mostly differ according to which faculty provides the education
rather than other factors (e.g., the country offering the programme).

Table 1 The 24 master’s degrees analysed in this study.

Country University Duration Credits
Aalborg University Copenhagen 120
#a|Denmark M.Sc. in Service Systems Design 2 years ECTS
IT University of Copenhagen 120
#b [Denmark M.Sc. in Digital Innovation & Management|2 years
" I ) ) ECTS
(specialisation in service design)
The University of Tartu
M.A. in Service Design and Management 120
#c |Estonia (M.A. in Service Design (in Estonian)) 2 years ECTS
M.A. in Wellness and Spa Service Design
and Management (in English)
Lisaa - School of Art & Design 120
#d [France Master in Interior Architecture & Service |2 years
: ECTS
Design
. Laurea University of Applied Sciences 90
#e | Finland M.B.A. in Service Innovation and Design 1.5 years ECTS
Master of Culture and Arts,
Leadership and Service
Design:1,5 years 60 credits
Master of Business
Novia University of Applied Sciences Administration, Leadership 60-90
#f |Finland The Master's degree programme in and Service Design: 2 years ECTS
Leadership and Service Design 90 credits
Master of Hospitality
Management, Leadership and
Service Design: 2 years 90
credits
: Turku University of Applied Sciences 90
#g |Finland M.B.A. in Leadership and Service Design 2 years ECTS
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Koln International School of Design 90
#h [Germany Master of Integrated Design* 3 semesters
e, . , ECTS
(specialisation in service design)
4i lital Domus Academy 1 vear 60
y Master in Service Design y ECTS
i |ital Politecnico di Milano 2 vears 120
J y Master in Product-Service System Design y ECTS
4k lital Politecnico di Milano 1 vear 60
y Master in Service Design y ECTS
# |ireland The National College of Art and Design 1 vear 90
M.A. in Service Design y ECTS
The Oslo School of Architecture and
#m|Norway Design (AHO) 2 years 120
Master of Design* ECTS
(specialisation in service design)
Hongik University 120
#n |South Korea Master in Service Design 2 years ECTS
Mondragon University 120
#o0 [Spain Master’s Degree in Strategic Design of 2 years ECTS
Products and Services
Halmstad University 120
#p |Sweden M.Sc. in Digital Service Innovation 2 years ECTS
Linkdping University 120
#q |Sweden Master's Programme in Design* 2 years
) 4 . ECTS
(track in service design)
4 The United |Brunel University London 1 vear 90
Kingdom M.Sc. in Digital Service Design y ECTS
#s The United |London College of Communication 1 vear 3 months 90
Kingdom M.A. in Service Design y ECTS
# The United |Ravensbourne University London 1 vear 90
Kingdom M.Des. in Service Design Innovation y ECTS
#u The United |Royal College of Art 2 vears 120
Kingdom M.A. in Service Design y ECTS
: The Glasgow School of Art
#v 'I};ihne (lngrl]tqed M.Des. in Design Innovation & Service 1 year E%TS
9 Design
Hw The United | The University of Warwick 1 vear 90
Kingdom M.Sc. Service Management and Design y ECTS
The United |The Savannah College of Art and Design 90
#x |States of (SCAD) 2 years hours*
America M.F.A in Service Design

Common educational threads
A common characteristic of these master's degrees is that they tend to combine 'hands-on'

project work with lectures/seminars. This is often also accompanied by collaborations with
external organisations and companies. The idea is to expose the students to a design
thinking approach and make them practice their ability to develop a service design project
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from research and analysis, up to problem definition, ideation and concept development,
prototyping, and testing. Identifying user/stakeholder needs and improving their experience
is one of the core principles of service design (Stickdorn & Schneider, 2010) that most of
these master's programmes acknowledge. Gaining the mastery of service design tools and
methods is the essential educational aims of all these programmes and programmes tend to
offer supporting courses such as user-centred design for services, user experience design
for service interaction, deep customer insights through ethnographic research. The business
and management aspects of services and the creation of new value propositions are other
common topics even though the intensity of focus on these aspects differs among the
programmes.

Differences in educational approaches
Most of the master's degrees aim to create T-shaped people (Kelley & Littman, 2005), i.e.

professional designers that combine design expertise with a broad understanding of other
disciplines so that their capabilities can be applied in different sectors within multidisciplinary
teams (Raijmakers, Thompson, & van de Garde-Perik, 2012). However, there are two
master's degrees - Master of Hospitality Management, Leadership and Service Design (#f)
and M.A. in Wellness and Spa Service Design and Management (#c) - that aim to teach
service design thinking as anchored to a specific sector of application.

Depending on the faculty that hosts the education, there are certain differences among
various typologies of degrees. M.B.A programmes put more emphasis on the business
aspect of services and propose courses such as: introduction to leadership and service
design, managing organisations, new service development and innovative business models,
service logic-based strategic management, and also elective courses of service marketing
and selling, management accounting and control in services, pricing in service business,
change leadership and service culture, capital investment analysis, entrepreneurship in
services. Some M.Sc. programmes tend to focus on the technological aspects of services,
for example offering courses such as digital innovation, digital service applications, service
support technologies, computing infrastructure management, programming for services,
intelligent services, services in the digital society. In some cases, programmes combine the
business and management aspects with an attention toward technologies by offering
courses such as leading change, business model generation, reputation and relationship
management, service support technologies, financial analysis and control systems. The third
category is a cluster of M.Des., M.F.A., and M.A. programmes. These programmes occur
within design and art schools and offer curricula that more strictly focus on design practice
and methods and tools for creative arts (e.g., offering courses such as visualisation,
storytelling and storyboarding, visual communication, and graphic design).

Recurrent areas of focus
In addition to the faculty or the school in which they are located, some of the curricula of the

master's programmes are also informed by broad and recurrent areas of focus. One of them
is social innovation, which is often directly mentioned as one of the key aspects of the
education in the main study website or is taught through dedicated courses such as social
innovation and user participation or social innovation and social responsibility. Since the
value of services is co-produced with other service systems (Spohrer, Maglio, Bailey, &
Gruhl, 2007), "system" is yet another term emphasised in a substantial amount of these
educations. Two of the analysed master's degrees contain the term systems in their title (#a
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and #j) and offer courses such as systems project management, systems design, general
system theory, services as systems and product service system design studio.

Less common topics
A few programmes propose courses or specialisations that are not consistently offered in

service design education. Examples are:

e Social aspect: policy innovation (#u), circular economy (#u), ethics and sustainability
in digital service innovation (#p)

e Business aspect in consulting: professional practice in management and consulting
(#t), design facilitation and leadership (#n)

e Business aspect in finance: pricing in service business (#e), financial analysis and
control systems (#w), management accounting and control in services (#e)

e Technological aspect: programming for service design (#a)

5 Final remarks
This preliminary review of current master's degrees in service design raises some questions
that are worth further exploration.

Why is service design education so scattered around different faculties and schools?

Service design as a multidisciplinary field aims to break silos and approach the problems
holistically (Moritz, 2009; Stickdorn & Schneider, 2010), whereas the majority of academic
institutions still tend to be structured and organised in silos of faculties and departments.
These silos lead to the variation of the master's degrees in M.Des., M.Sc. M.B.A, M.A,,
M.F.A, and the consequent differentiation on their curricula. Depending on the faculty, the
majority of the programmes are either design-led or management-led educations. This
differentiation is not problematic per se and can possibly enrich the field. However, the lack
of standards makes it also difficult to compare and assess service design programmes and
raises the question of how to assure the quality of the master's degrees in service design.

Do the current curricula cover the sKills required from service designers?

Our analysis shows that two sets of skills could be better developed by the current education
in service design. First, when designing services, the active participation of multiple
stakeholders is essential across all phases. As such, service designers should be trained to
lead and facilitate the engagement of diverse stakeholders (Han, 2009). However, although
communication and facilitation skills play such a crucial role in the service design practice,
only a few programmes offer dedicated courses on these topics. Second, a particularly
challenging aspect of service design is the implementation and evaluation phase (Raun,
2017; Ewerman & Persson, 2018). Most of the programmes here analysed offer hands-on
project work that generally ends with testing some concept ideas, but there is little focus on
the phases of service implementation and assessment. All these aspects - facilitation,
communication, service implementation and evaluation - seem to be not fully covered by
current education.
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These questions remain here only outlined as to possibly inform future research. Hopefully,
the (partial, limited and biased) snapshot of the current state of service design programmes
provided by this paper can be a building block for further and more focused analyses.
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Online learning continues to see rapid growth with millions of students now engaging in online
and remote courses as convenient alternatives to conventional classroom-based teaching.
Despite these advantages, online courses suffer from high drop-out rates. Prior research has
suggested the limited opportunities for social interaction between students may contribute to
these undesirable outcomes. In order to address this challenge, we developed FlipMe, an
Internet of Things companion augmenting peer-to-peer interaction in real time. We then
conducted a pilot user study to explore the potential of FlipMe as design intervention to
increase peer-to-peer learning while watching online video content. Initial findings indicate
FlipMe’s tangible interface and feedback have the potential to promote peer interaction in
online learning. We close by discussing directions for future work.

Keywords: Online Learning; Tangible Interface; Product Design, Communication

1 Introduction

Online learning services, defined as any form of learning conducted partly or wholly over the
internet (Shah 2017), are growing in use and popularity. These include both MOOC
(Massive Open Online Courses) learning platforms and independent sites and tutorials that
are ubiquitously available through social media sharing venues. However, online learning,
and its associated platforms for communication, face many crucial challenges. Notably,
dropout rates in online learning far exceed traditional, classroom based equivalents.
Approximately 90% of all students do not complete their online course. This is largely due to
low student engagement and the challenges of self-motivated learning activity (Lu et al.
2007). Moreover, students studying in online learning environments, such as Udacity
(Udacity Inc. 2019), Coursera (Coursera Inc. 2019) and Khan Academy (Khan Academy,
2019) suffer from a lack of communication with peers because the individual online learners
in a peer group are remote from one another. In addition, compared to a traditional
classroom context, most online learning platforms provide dramatically lower student to
instructor ratios. Both communication with peers and receiving feedback from instructors
benefit students’ learning experiences (Hong Lu 2007); the lack of these features in
otherwise accessible and convenient online learning systems contributes to high dropout
rates.
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Peer learning activities, described as any learning that involves multiple students studying
from and with each other to attain educational goals (O'Donnell 1999) can improve students’
engagement and the quality of the overall learning experience (Ahn et al. 2013). Likewise,
previous studies reveal social factors influence students’ expectations of peer learning (Boud
et al. 2014). Thus, social interaction with peers appears fundamental to achieve higher
completion rates in online education programmes (Cercone, 2008). Research has suggested
that online social activities, such as discussion in forums, are far less effective than the more
personal and interactive communication provided in traditional classroom contexts (Thomas,
2002).

The tangibility of real world objects, experiences and social interactions may contribute to
the effectiveness of classroom learning. Tangibility plays an important role in people
recognizing and affecting their environment (Johnson, M, 1987). It is also an effective
channel though which to convey information to and between people in memorable and
intuitive ways via physicalized data (Zhao, 2006). As Zhao (ibid) argues, these more
impactful representations of information can directly change user behaviours. Based on
these observations, the current study explores how interaction with a tangible product
representing the activities of a peer, online learner can improve opportunities for social
interaction to motivate students to engage with their peers during online learning.

2 Interpersonal Communication through Tangible Interaction

The current study aimed to physicalize learning activities through data physicalization
(Jansen 2015). Data physicalization is beneficial for leveraging our perceptual exploration
skills, facilitating understanding and learning, bringing data into the real world and fostering
public engagement in the number of favourable situations (Yvonne Jansen, 2015).

For example, an early study by Ishii (2001) used 40 computer-controlled pinwheels to
present ambient information of human’s activities, such as physical movement: walking or
online activity like emailing. If the system detects an email containing a large volume of
attached files, several pinwheels spin, while only a few pinwheels spinning indicated smaller
sized emails. Likewise, CalmStation (Kim 2017, Figure 1, left) allows users to remain
focused while conducting desk work. While LOOP (Sauvé et al. 2017) introduces a physical
artefact that changes its shape according to the activity data of the owner (Figure 1, right).

Figure 1. Examples of abstract and reflective information through not disturbing interaction methods. Calm
Station (left) and Loop (right)
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Both examples provide abstract information with simple product compositions. CalmStation
(op cit) demonstrates various types of mobile phone notification through the speed and
pattern of the rolling ball, while LOOP provides activity data gathered by trackers, such as
smart watches.

Further early work by Strong & Gaver (1996) describe three experiments in designing in
support of implicit, personal and expressive communication. Feather (Figure 2, left), is
constrained by a transparent plastic cylinder, lifting and falling by air pressure as the paired
partner touches an interactive picture frame. More recently, the Indoor Weather Station
(Gaver et al. 2013, Figure 2, right), consists of a tiny ‘forest’, made of paper, enclosed by a
transparent, miniature pavilion. Once the station detects wind, it controls a small fan inside
the forest’s enclosure, which amplifies the gusts to create miniature storms that visibly blow
the ‘trees’. While not concerned with communication, Gaver et al.’s (ibid) forest concept
exemplifies the ways in which tangibility may be used to express a change or feedback
(trees moving) related to an action (wind).

< L

Figure 1. Feather(left) and Wind Tunnel(right)

In terms communication more specifically, InTouch (Brave & Dahley 1997) provides a
physical communication channel between people in remote locations. Two geographically
distant people may cooperatively move, fight over the rollers or feel the other person’s
manipulation of the roller (Figure 3).

Figure 2. Prototype of InTouch design

Tactile communication appears beneficial for expressing emption. In addition, interpersonal
communication through tangible interfaces has been shown to convey enjoyable
experiences (Jones & Yarbrough 1985).
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3 Preliminary User Interview Study
The purpose of an initial user interview study was to explore how students study in online
courses and affect each other through communication and discussion online. These insights

were then used to drive the definition of design requirements.

For this research purpose, we conducted semi-structured interviews with 3 graduate
students aged from 26 to 28 years old (2 female, 1 male), two university tutors and one high
school tutor aged from 32 to 33 years old (2 female, 1 male). Although the complete
interview process, analysis and results are not reported here, Table 1 provides an indication
of example interviewee responses, insights gained and application as design requirements
to drive the design and development of a tangible product design concept we term FlipMe

(Table 1).

Table 1. Design requirements derived from preliminary interview study

Participants’ verbatim

Insight

Design requirements

| feel uncomfortable... some
responsibility if | don’t watch
video lectures because | may
affect negatively my team
member.

Social responsibility plays
important role in motivating
video content watching watch

1. Design must provide
feedback on progress of
group members

We pin our works on the wall.
At that moment, | care a lot
not only about their (peers)
comments but also micro
things such as whispers, Wow
sounds and so on. This helps
me to evaluate my own work.

Micro/non-verbal interaction
(with peers) stimulates
student reflection on own
works

2. Design to provide micro
interaction opportunities. i.e.
nudge, whisper, body
language

| feel I'm the only one
spending my time in front of
the computer to watch the
lecture. In contrast, | feel
better if surrounded by my
colleagues, taking lectures
together.

Peers motivates peers to
engage more in online
lectures. Presence of
colleagues in same
time/space motivates learning

3. Design must accommodate
peer-to-peer motivation
through simulation of working
in same time and/or space

Group work is significant but
there is no answer to make a
perfect group...always mixing
members up if some show
poor performance may help.
It's because individual
students learning styles are
all different.

Learning styles affects
teamwork and potential
cohesion of teams

4. Design needs to provide
opportunity for matching
learning style to improve
collaborative learning
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4 FlipMe Design & Development

4.1 Design Features
FlipMe is an IoT (Internet of Things) concept, aimed at augmenting peer-to-peer interaction
to promote more active online learning (Figure 4).

w

Figure 4. FlipMe online learning companion

We designed FlipMe through metaphors, with the objective of at reminding users of learning
activities familiar with student (Casakin & Hernan 2007). In this we aimed to provide the
predictability of the novel interactions. For example, flipping book pages and sharpening a
pencil in a learning context (rotating handle design). A flipping-top provides real-time
feedback on peer study activities through its reading-a-book like motion (Figure 5).

e "
.

T b

Figure 5. Peer-to-Peer communication promoted through FlipMe’s tangible approach to interaction and data
physicalization
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Group study activity is expressed through a rolling-ball feedback to the product’s front
(Figure 6). A rotating handle provides a peer-to-peer nudging function. All three features
were designed to motivate students’ social interaction, which was identified as of significant
importance in online learning (Nisbet 2004).

Figure 6. Rolling-ball indicates group (class) study activities towards online class works

4.1.1 Real-time Feedback on Peer Learning Activity

Through FlipMe’s book-flipping metaphor, students inform peers of online learning activity.
When a paired colleague begins to view video content the personal learning companion
starts to flip. This design feature was derived from the requirement to motivate working
together.

4.1.2 Tactile Interpersonal Communication

FlipMe provides an opportunity to communicate between peers. A user may rotate the
handle when (s)he wishes to start learning together and/or discuss educational contents. As
a user rotates the handle, FlipMe transmits the same number of spins to the friend’s flipping
top, thereby indicating to peers that they are studying (Figure 7).
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Figure 7. Rotation handle (bottom-left), inner mechanism for flipping top (top-left)

4.1.3 A Common Goal Indicator

A ball placed in the front face of FlipMe moves to indicate when one or more class peers are
viewing video content. The goal-oriented visual presentation also meets goal setting theory
proposed by Locke & Yarbrough (2001) that indicates the importance of evaluating progress
towards learning objectives. When the deadline of certain course sections ends, the ball
moves back to its starting position and the collaborative race will begin again.

4.2 Design Prototyping & Implementation

All parts of FlipMe were designed using CAD (Computer Aided Design) modelling
subsequent to ideation through sketching and illustration. Based on material and/or
complexity of shapes, we utilized different fabrication techniques in the production of a high-
fidelity prototype that aimed to approximate, in detail, aesthetic and functional characteristics.

A 3D printer (Objet Eden 260) was utilized for complex shapes or parts, which were
subsequently finished in colour spray paint. FlipMe’s plate type components were fabricated
by laser cutter (Universal laser system), while CNC (Computer Numerical Control) was
utilized for the manufacturing of FlipMe’s wooden base and leg parts (Figure 8).
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Figure 8. Initial system communication design. lterative prototyping process: product divided into each interface
type. 0)’Poking’ prototyping, 1)Common goal indicator prototyping, 2)’FlipMe’ 1st generation and 3) Housing
structure of FlipMe 2nd generation.

Figure 9. Front and side view of CAD modelling of FlipMe 2" generation
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The main body was designed with a height (144mm, including legs) and an inclination (86°)
(Figure 9) so that a user could more easily observe the main interfaces on top and in front.
he parts were painted through surface air spray (TESTROS enamel spray, Figure 10).

Figure 10. Components of FlipMe prototype: 1) flip cards, timing belt, pulley, step motor and step motor driver, 2)
MCU with Wi-Fi module, 3) Handle components with rotary encoder, 4) Rid with a flipping card holder, 5) a
magnet holding plate for common goal indicator and a servo motor, 6) Front housing and wooden body

A neodymium magnet with a diameter of 8mm was used to provide information on the
progress of the common goal to the front side of the body (roller-ball feedback, Figure 7
above). The neodymium magnet was installed to roll along a circular embossing area of
64mm in diameter. In order to implement the movement of the ball type magnet, two gears
with a gear ratio of 1:1 and diameter of 32mm were laser cut and plugged with 180 ° servo
motor. A plate with cylindrical magnets was installed on the backside of the circular
embossing area. As the servomotor starts to turn, the plugged gear turns, transmitting the
rotation to another gear installed with the plate on the back side of the circular embossing
area. Consequently, the cylindrical magnet on the backside of the body rotates the ball-
shaped neodymium magnet.

To design FlipMe’s flipping card feedback feature; a flip clock’s mechanism was used as a
reference. Tmm polycarbonate sheet was selected and cut by laser cutting (5% power 5%,
speed 4%, PPI (500), 1.00mm). A mat red finish was finally applied to the flipping card parts
(Figure 11). A small aluminium needle (0.3mm diameter) was designed to hold and release
the flipping card. In total, 48 finished cards were used to provide information on peer’s
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learning activity. Finally, to rotate the cards, a timing belt (130mm) and pulley (15cogs,
@5mm) was used as power-train from a stepper motor.

Figure 11. Flipping cards’ color variation trials and cards holding mechanism

The interior design of the handle was considered to install a 360° rotary encoder module
(Grove-Encoder) which senses the number of rotations of the handle through the digital
control board (Nucleo L432KC). This provided the same pattern/number of rotating to a
paired FlipMe product. Ash was selected to provide the natural beauty of the grain. In order
to prevent the breakage during CNC machining, a minimum thickness of 6mm was
maintained. FlipMe’s wooden legs were inclined to 82°. A 3D printed cable holder also was
installed to FlipMe’s wooden base. The most basic task was to send data to the server, that
existed on the internet, and the real-time transmission and reception of information between
paired FlipMe prototypes. The server thus communicates with the internet server at intervals
of at least 2~4 secs. In the case of the handle, its rotating pattern is divided into 10 levels
and recorded by the user's input as one rotation per second. The data is immediately

2eEe] + 1, 0~17

reported to the Internet (‘rotation angle’ per 1sec. Rotation index = [T

degrees= 1,18~35 degrees= 2 ...342 degrees~359 degrees= 10).

The server was built on Node.js Express. It supports the hosting two websites (one for each
peer) and also communicates with each peer’s FlipMe device, providing the appropriate
commands to the device or website according to the experimental environment.

5 Pilot Validation Study

Through a pre-set learning environment and a given learning task, we conducted an initial in-
lab validation study to assess the value of FlipMe as an intervention for increasing peer-to-
peer interaction during online learning. Although we report the results of a relatively limited
pilot study here, the findings provide initial validation of FlipMe’s potential. Specifically, the
pilot aimed to explore the extent to which subjects were provided increased awareness of a
peer’s study activities (viewing video content), and to what extent this may result in
behavioural change in terms viewing of video content. Would the spinning handle
interaction/flipping-book/roller-ball feedback result in increased collaboration between peers?

5.1 Participants

The experiment was conducted with 22 student participants (n=22, 22-32 years old, 8 female
& 14 male). All subjects were full-time, undergraduate students studying at the authors’
specialised research institution in the Republic of Korea. All had experience in online
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education and were asked to complete Kolb's (2005) learning style questionnaire. We
measured participants against Kolb’s (ibid) learning styles to explore how learning style may
implicate communication between peers (Neese, 2016). Since the experiment was designed
to observe peer-to-peer interaction, participants were asked to choose a peer and to
participate in the experiment as a pair. Four pairs were assessed as exhibiting the same
learning styles, while six possessed different styles (Table 2).

Table 2. Participants' learning styles

Learning Style

Participants Learning Styles Correspondence
P1-P2 Assimilator — Assimilator Same
P3 - P4 Diverger - Diverger Same
PS5 — P6 Assimilator - Converger Different
P7 — P8 Accomodator - Assimilator Different
P9 - P10 Assimilator — Assimilator Same

P11 -P12 Converger - Diverger Different

P13 - P14 Assimilator — Accomodator Different

P15 - P16 Diverger — Assimilator Different

P17 — P18 Diverger - Converger Different

P19 — P20 Accomodator — Accomodator Same

5.2 Study Design

Two fully functional FlipMe prototypes were connected through an internet server. The pilot
study was conducted between two independent spaces to provide an opportunity for
participant pairs to remotely interact (Figure 12). The independent space assigned to each
individual was a cube-shaped booth, with a whiteboard wall for recording notes. Each cube
contained a FlipMe prototype, a desk, a chair, a personal computer (MacBook Pro, Apple),
A4 writing paper, a pen, pencil and highlighter, post-it notes and a multi-plug. A camera was
installed on the ceiling of the cube (Figure 13).

Figure 12. In-lab experiment setting
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Figure 13. Independent participant booths

After an explanation of experiment aims, we provided participants the results of their learning
style survey (Figure 14). At the same time, subjects were given time to share stories related
to the task for 5 minutes.

Figure 14. Learning style results for team building and for ice breaking at the beginning of the
interviewing

Participants then entered their respective booths and were given 60 minutes to complete the
assigned task. A 24-minute video (Norman, Simsarian & Glasson 2019) was provided as a
source to help subjects address the provided questions. Questions were open-ended, essay
type questions designed to stimulate discussion between peers. The length of the video
content was set to be similar to the length of Pope’s (2015) previous study exploring the
dropout rate of students during video viewing. Although provided, watching video content
was not prescribed as a condition or rule. A post-session debriefing was run at the end of the
sessions. In this final section of the study, participants were asked to share their responses
to the given questions, their use of FlipMe and any challenges and/or opportunities
experienced in terms of communication. Interview questions are presented in Table 3.
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Table 3. Retrospective interview question design

Questions

Follow-up Questions (indicative)

QO01Do you have recent experience watching
online educational content?

What was good or bad?

Q02 How do you normally watch/read given
content?

Why do you...?
Any issues faced?

Q03 How do you normally
communicate/discuss regarding the course
with your friends on/offline?

Why do you prefer...?
With what purpose do you normally?
Any inconvenience in online discussion?

Q03 Can you tell me any particular
behaviour to watch (educational) video
content?

Why do you prefer this...?

Q04 What activities did you engage to resolve
the problem at the beginning of the task?

Why?
Was it effective?

QO05 Did you complete the provided video?

From when?
In what context did you start?
Can you describe at that moment?

Q06 Have you used the handle?

Can you describe the moment you used the
handle?

Why you want to use?

What have you felt?

Any suggestion?

Q07 Can you describe when the ball started
to move?

What was your reaction?
Why?
Any suggestion?

Can you rank among three main motions:
flipping when the peer is watching, flipping
with pattern when the peer is spinning and the
ball location?

Why it was the best for you?

With that, what have you done/felt?
Why it was the least satisfying?
Any suggestion?

5.3 Product Interaction data logging

Data was logged from two sources for about 1200 minutes. Both types of data were logged
to AWS (Amazon Web Service). The source of the data logging was the YouTube player link
connected to the internet server and the rotary encoder of FlipMe’s handle. The data log
gathered from FlipMe was sent to the digital control board and, through the Wi-Fi module,
delivered to an online server.

The raw data logged by a single user included: the number of connected users (1, 2), the
user ID (User1, User2), the current video playback interval (0-1440 seconds, total 24 mins)
video play status (during playback, stop), the spin frequency (f) and message frequency (f).
All data types were reported every second based on KST. In addition, text message
frequencies (participants using own PC and/or device) were logged in Slack (Slack.com), a
professional communication platform’s chatting room. Quantitative, interview response data
was also collected through voice recording, followed by transcription and analysis.

6 Results
To explore if physicalizing peers’ learning activities through the tangible interface (handle
turns, flipping-book/rolling-ball feedback) motivated participants towards increased
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communication while engaging the provided video content, we compared handle spin
frequencies (f) and video playback time (sec.) between paired peers. Figure 15 illustrates
relations between video content playback and handle spin frequencies for a pair of
participants (P13 & P14).
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Figure 15. Line charts illustrating video playback timing and durations (above), and Spin frequencies (below) for
participant pair P13 and P14.
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The line graph above (Figure 15) indicates video playback position (vertical axis) and the
session time in seconds (horizontal axis). The graph below shows accumilated spin
frequencies (f), vertical axis, and session timing (horizontal axis).

As indicated the graphic expression of video playback position, at 350 seconds into the
session P13 starts to view video content (Figure 16). P13 also starts to rotate FlipMe’s
handle just after the start of the session (see Figure 17 below, blue-line, 50 sec.). P14 starts
to play video content shortly after P13 at 500 seconds (Figure 16). P14 also starts to spin
FlipMe’s handle later than P13 (see Figure 17 below, red-line, 350 sec.) and at a slower rate
(3 spins). It may be that P14 responded to the flipping-book feedback with a handle spin of
his own, before commencing video watching. This indicates that the flipping-book feedback
as a nudge for a paired peer resulted in a return nudge followed by the commencement of
video watching.

From 350 to 850 seconds of the session time P13 watches 0=1400 seconds of video content
(Figure 16). The speed at which the content is viewed indicates P13 increased the speed of
video playback, and/or scrubbed through the content. From 850 to 2150 seconds P13’s
video remains of 1400 seconds of playback.

; Video Playback Position
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1400 :
1200 -
1000 b E
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600
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Figure 16. Playback of P13, 330-770sec and P14, 440-550sec.

In contrast, from 500 to 650 of the session P14 views up to 430 seconds of video content
and pauses the video until 2250 of the session time (Figure 16, red-line). In the same period,
both P13 and P14 give three further spins of FlipMe’s handle, following a pattern of P13
spinning first, followed by P14 (Figure 17).
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Figure 17. Handle spin frequencies

Despite the intensity of spinning frequencies by both P13 and P14 between 350 and 1800
seconds of the session, both P13 and P14 remain on 1400 second and 430 seconds of
video content respectively until, at 2200 seconds, P13 re-starts playback from the video’s
beginning (Figure 18).
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Figure 18. Re-commencement of video playback. P13 at 2150 sec. P14 at 2200 sec.
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This is followed by P14, who commences video watching again at 2200 seconds of the
session time (50 seconds later than P13). P14 continues to watch video content up to
reaching 1070 second of the video, before scrubbing through to 1380 of playback at the
2900 second of the session (Figure 18, red-line). At 2900 seconds, the same time as P14
scrubs forward through the video, P13 also scrubs through to a similar playback position
(Figure 18, blue-line, 970 sec. playback position). P13 then continues to watch video content
up until 3300 second of the session and the 1350 second of playback (Figure 18, blue-line).
At the same time in the session (3300 sec), P14 scrubs back to the start of the video and
commences playback again from the beginning (Figure 18, red-line, 3300 sec.)

An analysis of post-experiment interview data indicated how the use of FlipMe’s spinning
handle nudge feature and associated flipping-book feedback may have stimulated P14 to
engage video content under pressure from P13, ‘At the beginning of the experiment, |,
actually, was watching ‘YouTube’ game channel. But | felt that | also need to study once |
realise my friend is studying.’ (P14). The use of social media (messaging) was also found in
communication between the pair. For example, P13 explained, “I spun the handle first then
my friend sent a message to ask the reason for spinning. Then we started to chat about the
product first and then about the video.’

Taken together with the analysis of video watching and spin frequencies in relation to time in
the session, these results illustrate the ways in which FlipMe worked as stimulation to
engage in the video content. However, the subjects’ interest appeared first focused on the
novelty of the interaction/feedback (possibly explaining the appearance of spinning in the
session’s first half). In particular, the tangible interaction and flipping book feedback were
appreciated by P13, ‘The feeling of passing through the book through analog way added
sensitivity.’ Likewise, P14 indicated a positive emotional response to the product, ‘/ do like
the chewy sound as cards were flipping, it was white noise for me’. For P13, feedback on the
benefit of communication through FlipMe, resulted in increased efforts to interact through the
FlipMe product, ‘When my friend replied that my handle action worked on him, | continuously
rotate handle to see my friend reaction.’

However, 6 participants remarked on the distracting sounds from the device. Any future
version needs be carefully designed to minimize noise production. In addition, it is not clear
to what extent communication through FlipMe was related to the novelty of tangible
interaction. The initial interaction through FlipMe did, however, facilitate further discussion
towards the video content, resulting in some peer pressure to engage in both discussion of
the materials and its viewing, ‘I sent a message about our task to her (P13) then turned the
handle, or turned the handle then sent a message.’ (P14).

On the other hand, such mutual communication between peers did not always occur in all
subject pairs. For example, Figure 19 indicates no attempt to engage a peer through the
FlipMe interaction (P18, red-line, below, spin frequency).
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Figure 19. Line charts illustrating video playback timing and durations (above), and Spin frequencies (below) for
participant pair P15 and P16.

In this session, unlike that of P13 and P14 illustrated in Figure 15 above, video watching
commences for P16 at 400 seconds of the session and continued until 1200 seconds,
whereupon the video’s end was reached at approximately 2000 seconds. (Figure 19, above,
red-line). P15 did attempt to communicate with P16 five times over the course of the session
(Figure 16, below, blue-line stepping). P16 confirmed an aversion to interaction through the
FlipMe product when stating, ‘/ do not care what others do. | have my own watching pattern.’
While for some subject pairs, FlipMe appeared to stimulate more communication than others,
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across the sample group a statistically significant correlation was identified between handle
spin frequency and the number of messages exchanged (Pearson's r = 0.81, Table 4).

Table 4. Spin and message frequencies among participants (N=20)

Participants Spin frequency Message frequency
P1 (Assimilator, paired with P2) 25
P2 (Assimilator) 53
P3 (Diverger, paired with P4) 24

P4 (Diverger) 11 0
P5 (Assimilator, paired with P6) 46 49
P6 (Converger) 25 43
P7 (Accommodator, paired with P8) 4 8
P8 (Assimilator) 0 2
P9 (Assimilator, paired with P10) 0 0
P10 (Assimilator) 0 0
P11 (Converger, paired with P12) 0 2
P12 (Diverger, ) 2 4
P13 (Assimilator, paired with P14) 97 162
P14 (Accommodator) 58 150
P15 (Diverger, paired with P16) 20 94
P16 (Assimilator) 0 61
P17 (Diverger, paired with P18) 30 8
P18 (Converger) 3 10
P19 (Accomodator, paired with P20) 1 0
P20 (Accomodator) 5 0

This result indicated a significant relation between the use of FlipMe and the number of
messages exchanged. However, it is unclear from this result to what extent the paired peers
themselves influenced communication and use of FlipMe, as indicated in the differences

between pairs illustrated in Figures 15 and 16 above.

To explore the potential influence of differences between paired peers, we examined if
learning style may be an influence upon the frequency of handle spins and messaging
between pairs (Table 5). The data of group 5 (P9-P10, min), group 7 (P13-14, max) are
excluded as outliers. Results indicated the mean (x) value of spin frequency (f) for Diverger
style learners was highest. Message frequency in the same learning style showed the
second highest mean value (x=21.2). In contrast, the Assimilator recorded the highest mean

messaging frequency (x=38).
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Table 5 Spin and message frequencies by learning styles

Learning styles Spin frequency (avg.) Message frequency (avg.)
Divergers 17.4 21.2
Convergers 9.3 18.3
Accomodators 3.3 26
Assimilators 11.0 38.0

This initial result may indicate FlipMe’s appropriateness for Diverger users, described as
learners comfortable with exploration and trial in their learning styles. Interestingly P13 was
profiled as Assimilator, while P14 was an Accomodator. In contrast, P15 was, in fact,
classified as Diverger, with P16 as Assimilator. The two assimilators received the greatest
(f=97), and least (f=0) spin frequency counts. While Table 5 indicates Assimilators as making
the most use of FlipMe, there was a wide deviation across the sample group. As such,
results in the influence of learning style upon communication through FlipMe are
inconclusive.

From the above analysis, we tentatively posit three broad insights towards FlipMe’s potential
to stimulate peer-to-peer interaction during online learning. First, FlipMe did provide an
opportunity for interaction, supported by conventional communication platforms (i.e. social
media). Second, FlipMe, and its tangible interaction (spinning handle), and feedback
characteristics (book-flipping feedback, rolling-ball) received positive response in terms of
the novelty of FlipMe as stimulation for interaction. For example, P8 suggests,  realized that
my friend was studying. So | wanted to share what | found. | wanted to rush before my friend
finished studying before the card stopped flipping’. Third, a significant correlation between
frequencies of handle spins and messaging indicated FlipMe’s use coincided with increased
use of other forms of communication (i.e. messaging). These findings are further discussed
below, together with implications for tangible approaches to product interaction as means to
stimulate communication in online learning.

7 Discussion & Conclusions

An initial interview study of experts in and users of online learning platforms derived a set of
design requirements aimed at improving communication/collaboration between peers during
online learning. These design requirements drove the design, development, and
implementation (as a high-fidelity prototype) of FlipMe, an IoT (Internet of Things) product
intervention with tangible interaction (rotating handle for nudge feature) and feedback
characteristics (flipping book metaphor, rolling ball). An initial pilot study to validate FlipMe’s
potential indicated the concept’s ability to facilitate interaction between peers online, albeit
from a user study that is small in scope.

Ouir pilot validation study indicated FlipMe’s ability to provide an opportunity for interaction,
supported by conventional communication platforms (i.e. social media). That is, the use of
FlipMe appeared to depend upon and be associated with the use of other online means of
communication, in particular messaging through social media platforms. However, an
identified significant relationship between rotation frequency of FlipMe’s handle and
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messaging across the sample group did not indicate the direction of effect. That is, we
cannot say if the increased use of FlipMe resulted in more messaging or vice versa.

The post-session interview did, however, suggest the potential of FlipMe to stimulate
learning activity (video watching). For example, P74 stated in a post-session interview, ‘At
the beginning of the experiment, | was watching “YouTube’ game clip. But | felt | also needed
to study, once | realized my friend was studying.’ Likewise, post-session qualitative
responses indicated how FlipMe’s use appeared to stimulate interaction suggestive of work-
in-progress (video watching). P13 stated, 1 spun the handle first, then my friend sent a
message to ask the reason for spinning. Then we started to chat about the video’. We
interpret these findings as evidence of FlipMe’s potential derived from opportunities for
tangible, more implicit communication (flipping book) to facilitate the explicit communication
afforded through text messaging and social applications.

Related to the above, findings also indicated FlipMe’s tangible interaction opportunities
(spinning handle), and feedback characteristics (book-flipping feedback, rolling-ball) were
positively received by most (but not all) participants. This result indicated FlipMe’s value as a
catalyst for communication during online learning may depend upon the characteristics of
the online learner. An analysis of learning styles through the application of Kolb's (2005)
taxonomy was inconclusive in identifying a particular learning type(s) most likely to benefit
from FlipMe as means of communication.

Although our pilot validation study has indicated FlipMe’s potential as means to facilitate
communication in online learning, caution is required in any generalisation or interpretation
of these results. First, our initial user study lacks scope in the implementation of the design.
From these findings alone, it is not possible to verify the potential of tangible interaction as
means to foster increased peer-to-peer communication in online learning. Further studies
are required to better account for differences in learning attitudes, styles and expectation as
an influence on the appropriateness of FlipMe’s tangible approach.

Likewise, to what extent the type of learning material, its content, aim and learning objectives
implicated FlipMe’s beneficial qualities as stimulation for communication was not measured.
Future studies may wish to examine the role of tangible interaction and embodied feedback
in relation to different types of learning content (i.e. video, quiz, assignment, audio).

Our initial validation study approximated the geographical dislocation of learners. However,
we did not account for time-zone differences, cultural influences or contextual requirements
(working at home, in the office, in transit), and so implications for FlipMe’s tangible
communication approach. Other studies may wish to explore how, for example, changing
modes, activities and habits of learning may influence the approach to communication in
online learning.

FlipMe’s physical flipping feedback approach indicated enhanced engagement in video
content. However, future studies may also wish to explore how different types of physical
interaction (i.e. press, push, pull) may implicate peer-to-peer communication within the
online learning space.

These limitations aside, the current study has indicated tangible interaction has the potential
for enhanced communication in online learning. This was achieved through our research
through design approach in the design, development, and implementation of the FlipMe

96



concept. Further studies are now required to identify and expand the potential of tangible
product interactions to provide more connected learning experiences in the online space.
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In educational and professional design environments, where the focus is often set on high
quality outcomes, it is easy to get blinded by beauty and perfection. The "hot design sketch",
photo-realistic rendering or fully fleshed out aesthetic prototype, despite not always being the
better choices, win in many, if not all cases. This research is set to explore the validity of fast
paced, iterative, low fidelity ideation in both 2D and 3D during the design concept
development phase. Two avenues were explored to prepare students for industry realities,
one focused on providing students with a sequence of methodologies to develop creative,
robust and diverse ideas quickly on paper. The other focused on implementing fast iterative
3D physical mock up explorations using non-precious materials. This research follows the
hypothesis that if students focus on low fidelity processes, they would be able to overcome
fixation, create more innovative ideas and develop their skillsets as industrial designers.
Therefore, the goals are to explore repeatable and systematic approaches to enhance
learning experiences by nurturing creativity. As well as to challenge traditional educational
design studio practices in an effort to efficiently ideate for meaningful outcomes.

Keywords: messy front end; low fidelity ideation; fast paced design process; fostering
creativity

1 Introduction

Industrial Design education is largely driven by project based studio work where students
‘learn by doing’. The process is often labour intensive, repetitive in nature and if structured
too loose, can result in project fatigue and overall inefficiency. In addition, this project-based
approach to teaching design makes it foreign to traditional academic disciplines that are
based on hard data and facts since it is not always clear how to measure success and what
the students have actually learned (Dorst & Reyman, 2004).

One way to measure success is to focus on high fidelity outputs throughout the development
process in the form of detailed renderings and high-quality mock-ups. Students are taught to
sketch and render to high fidelity, whether it is on paper with pen and marker, or digital
relying on tablets and software. These high-quality outputs provide a more measurable
deliverable in the otherwise nebulous sphere of how to evaluate the acquired knowledge.
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However, there is a danger within this focus on high fidelity early on in the design process,
as such that the sketch often manifests itself as the outcome, instead of as a vehicle to
explore various ideas. Similarly, physical low-fidelity mock-ups are frequently frowned upon
due to their lack of quality, rather than seen as an opportunity to conduct research through
design with fast paced iterations without the designer becoming too attached to the
concept. The industry’s daily realities, however, are based on cost and efficiency - having
streamlined workflows, staying within budget and tight timeframes. Failing early, quickly, and
often is crucial to avoid long-term monetary repercussions (Rudd, Stern, Isensee, 1996).
Incorporating this approach in an educational setting is easier said than done. Students are
not encouraged to fail, neither early nor often. On the other hand, professionals may not
have the time or bandwidth to spend a large portion of their timeline on intense mass
ideation at the front end of a project, they may only have a day to ideate and develop a
solution (Buchenau, Suri, 2000) (Rudd, Stern, Isensee, 1996) (Sio, Kotovsky, 2015).

Graduates who were taught a process that focused on the high-fidelity nature of process
steps are not prepared to adapt to the industry’s procedures of fast explorations and
researching through design. Sharing early ideas, being able to communicate ideas efficiently
in diverse team settings, and building meaningful mock-ups quickly and abundantly are
methods able to be learned. In addition, the focus on high fidelity outputs at an early stage
can bias the process and end in fixation on the ‘wrong’ idea. The hot design sketch has the
tendency to win, if the audience cannot see beyond its shiny surface (Rudd, Stern, Isensee,
1996).

Recent interviews with professionals revealed that applicants’ portfolios lack the actual
“‘down-and-dirty” process work that is the backbone of an efficient streamlined development
process of so many design studios. Work sharing sites such as Béhance.com and
Coroflot.com entice designers to mainly share their ‘candy’ shots and final outcomes, very
little is seen on the actual design and decision-making process. As a result, some design
students we interviewed frequently concluded that the design process operates always on
this high-level fidelity. In return, they did not see the value in quick iterative

sketches, are reluctant to present sketches that were not highly refined, or altogether avoid
to include process work in their portfolios. This research team, situated at an Industrial
Design program at a Midwestern University, asked how could design education become a
better catalyst in preparing graduates for seamless entry into the fast-paced realities of the
industry? In addressing this question two avenues are being discussed in this paper, which
were explored in a 3" year and a 4™ year level course.

1. Explorations into 2D idea generation methods to become more efficient in both input
and output in an effort to provide students with a fast, yet meaningful approach to
concept explorations. (3™ year level course, focusing on design methodology)

2. Modifying 3D prototyping processes inspired by current industry practices to teach
students hands-on research through problem exploration via a series of actual
physical mock-ups. (4™ year level course, focusing on market ready innovations)

2 Literature Explorations
The following literature review frames three key areas pertinent to this research, idea
generation, sketching, and model making.
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2.1 Idea generation

Among the primary processes employed in the initial phase of a product design is idea
generation, which takes place in the conceptual design phase. The goal of conceptual
design is to establish a core technical concept around which the entire design will be built
(Jansson and Smith, 1989). According to studies, it is estimated that nearly 70% of the life
cycle cost of a product is determined during the conceptual design phase. Therefore, to
ensure innovative and efficient solutions in this crucial stage, designers employ different
techniques to construct concepts that meet their design criteria. Among such techniques are
the commonly known idea generation techniques such as Brainstorming, C-Sketching,
Method 6-3-5, Fishbone diagrams, Storyboarding, and many more. Different studies of
design suggest that designers proceed through the process of problem solving by cycles of
seeing-moving-seeing (Schoén and Wiggins 1992) - frequently alternating between internal,
mental procedures and external materializing actions (Rémer et al, 2001). Through internal
cycles, a designer is able to imagine the entire set of possible solutions that result from the
exhaustive combination of all imaginable features and externalize them through images and
ideas using sketches and physical models (Rémer et al, 2001).

2.2 Sketching in the design process

According to Garner (1990), although the styles of sketches may differ between different
disciplines, the purpose of sketching is broadly similar. As an integral part of the design
process, sketching is used by designers to rapidly shift between design tasks (Atman et al.,
2007; Cross, 2004), including thinking through problems (Buxton, 2007; Cross, 1999),
enabling problem scoping and solution archiving by enhancing collaboration and
communication, and supporting the designers’ own dialogs with ideas and their evaluation of
imagined solutions (Crismond and Adams 2012). Though additional means of
communication such as verbal communication, hand gestures, annotations, and others can
be used to illustrate concepts in the idea generation phase (Booth, Taborda, Ramani & Reid,
2016), sketching (pen on paper) is suggested to be the most important media for

ideation therefore, as a result, most proposed ideation techniques are built solely on the
principle of sketching (van der Lugt, 2002). Thurlow and Ford (2018) quote the early work of
Barthes (1967) who denoted a sketch to carry the same structure as a spoken sentence
where the abstract form conveyed by the literal illustration is explained through the symbolic
image it represents. In this case, sketching can be perceived as a both a method and
process of communication (Barthes, 1967). When dealing with innovation in the form of new
products, many researchers agree that evaluation is based on a number of attributes, but
creativity is an important criterion (Amabile, 1982; Besemer, 1998; Christiaans, 2002; Horn
& Salvendy, 2009). Thus, because of their intervening role as the principal media through
which mental concepts are converted into external elements, sketches have unexpectedly
taken on the role of assessment criteria. It is reported that ideas communicated with high-
quality sketches are much more likely to be perceived as creative compared to similar ideas
presented with low-quality sketches (Kudrowitz, Te, & Wallace, 2012). Thus, the correlation
between good sketchers and creative abilities is not uncommon (Chan & Chan, 2007). In
their study, Kudrowitz, Te & Wallace (2012) explained that sketches done during idea
generation are exploratory in rationale, executed quickly, with no detail or depth, and using
loosely constructed lines and according to Rudd, Stern and Isensee (1996), high-fidelity
sketches generated during the early phases of design can have a major influence on fixation
and therefore affect the rest of the design process as well as the final outcome. Booth et al.
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(2016) discussed a similar concern in engineering design schools were students’ early use
of Computer Aided Design (CAD) tools in the design process led to premature fixation.

2.3 The importance of model making

In design work, modeling can involve building a physical prototype — “an approximation of
the product along one or more dimensions of interest” (Ulrich & Eppinger, 1995) — using
easy-to-fabricate modeling materials, like cardboard and duct tape. These approaches can
help students visualize their product ideas more easily, especially those with modest drawing
skills (Lemons, Carberry, Swan, & Rogers, 2010). Cognitively, according to Viswanathan
and Linsey (2011), working with physical models such as prototypes can reduce cognitive
workload, support visualizing solutions for complex problems, and identifying flaws in
concepts; therefore, leading to more feasible ideas. During the initial phases of problem
exploration, applying prototypes to an experience for the user to test is highly effective to
demonstrate context and identify issues and design opportunities where multiple disciplines
are needed to solve design problems (Buchenau & Suri 2000). Additionally, in his
observation, Youmans (2011b) states that building models and testing the solution against
its requirements (i.e. validating an early-stage design) increased the chances of producing
many solutions that are both original and more useful, which can reduce fixation, and thus
improve innovative thinking. Alternatively, negative effects of prototyping as mentioned by
Viswanathan and Linsey (2011) describe how students can fixate on their own initial
solutions due to a phenomenon called the sunk cost effect (Arkes & Blumer, 1985), i.e.
attachment that stems from investing effort and time in developing a physical model. Low
fidelity prototypes as described by Rudd, Stern, and Insensee (1996) are not intended to
show in detail how the design solution operates, but are rather quick and dirty; their purpose
is to allow the designer to work through different solutions with low investment both in time
and finances (Rudd, Stern & Isensee, 1996). By using low-fidelity prototypes in the
beginning of the design process, it becomes possible to generate a perspective that the
design problem being faced is what's important and not necessarily the tools and techniques
that were used to get to that point (Buchenau & Suri, 2000) through a quick and inexpensive
design method (Youmans, 2011b).

This paper follows the thought that if students early on in their design education are able to
gain experience in areas that they have less aptitude for, such as sketching - by guiding
them through low fidelity processes and slowly increasing fidelity, they would be able to learn
to create more innovative and robust ideas. As mentioned above, this research investigates
methods for idea generation in both 2D and 3D concept development, with the goal to
provide students with repeatable systematic methodologies that increase speed and improve
quality of outcomes. The investigations were situated in two different industrial design course
settings at a Midwest University, a third-year studio course with a focus on design
methodology and a fourth-year studio focusing on performance based sporting goods with
an emphasis on market ready innovative solutions to understand their individual effects on
learning outcomes.

3 Preparing students better for fast paced industry realities

Students in a third-year industrial design studio course lacked in innovative idea
development and avoided exploring concept variations. Post project interviews with the
students revealed an inability to constructively and successfully think on paper was a major
inhibitor. Equipping these students with alternative ways to systematically foster creative

103



confidence, develop and explore ideas quickly, while preparing them for the fast-paced work
environment, three ideation methodologies were combined strategically to break up the
ideation process into smaller steps. The goal of this process was to provide the students with
a structured, repeatable, yet low barrier approach to conceptualization, getting them

past initial reluctance to put pen on paper and providing them with means to avoid the
inherent bias of a high-fidelity output early on in the design process.

Questions that drove this exploration were: How can the process steps be broken down into
smaller, less intimidating chunks? What ideation methodologies could be combined to result
in more robust, creative ideas being produced faster? How can the depth of the concepts
increase, going beyond the immediate solutions? How will the students respond to this
process?

3.1 Ideation Process, Low Fidelity High Quantities Outputs

In an effort to lower barriers for sketch ideation and thinking on paper, speeding up the
ideation process, while increasing the output and quality of ideas the following methods were
combined.

The Idea Box: In his book Thinkertoys, Michael Michalko (Michalko, 2010) describes the
concept of the ‘idea box’, which is inspired by the morphological box originated by Dr. Fritz
Zwicky. The ‘idea box’ lists various parameters of a challenge in the top row of a matrix
first, then variations for each parameter are being generated by listing them below the
original parameter in each column. By using this step, students first think about solving
smaller problems, one at a time by verbally describing possible solutions.

The Lotus Blossom: According to Robert Riley, Yasua Matsuma originated the Lotus
Blossom technique in an effort to add focus and power to general brainstorming. The
process is as follows. The main idea or theme is placed in the middle. Around this centre
eight solutions or related themes are developed on 3x3 cards. Moved outward from the
centre, these new eight themes become new centres for the next higher level of
brainstorming, visually resembling the growth of a lotus blossom (Riley). In a variation to the
original lotus blossom, students now visualize each previously described solution on a
purposely-kept small piece of paper.

Concept Sketches: In the design process, concept sketches serve different purposes at
different stages. These usually range in fidelity from napkin style sketches, depicting high
level ideas and concepts, to more photo-realistic renderings, detailing the design to its
manufacturing specifications. Situated on the lower end of the fidelity scale concept sketches
can serve as ‘talk’ and ‘think sketches’ for multiple stakeholders involved, as opposed to the
more detailed and time consuming ‘make’ and ‘prototype sketches’ (Paepcke-Hjeltness, V.,
Henry, K., 2017). During this step students are now combining previously visualized
individual solutions into comprehensive concepts.

3.1.1  Step 1: The idea box applied

Based on the original idea box, for this purpose of rapid ideation students were asked to list
the previously developed design criteria in the top column of the matrix and possible
solutions for each individual design criteria underneath in the columns. Students were
supposed to develop as many as 24 different possibilities directed towards the specific
design criteria only using words (figure 1).
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Figure 1 Idea Box: Exploring solutions for each design criteria (top row) at a time (Idea Box: K. Guerin).

3.1.2 Step 2: The lotus blossom applied

This step focused on visualizing the individual solution listed in the columns under the design
criteria. To visually show connections the criteria served as the heart of each ‘blossom’.
Eight select solutions from the idea box were then supposed to be visualized on a 3x3 cards
around the ‘heart’. Due to the small size of the cards (or sticky notes) the initial sketches
were more abstract and low fidelity in terms of detailing. The reason was to not get focused
on one idea yet, but to start thinking about broader visual solutions. This step mainly used
the visualization of the lotus blossom not necessarily its focus on additional iterations.

(figure 2).

Figure 2 Lotus Blossom: Visualization of previously described solutions in low fidelity (Sketches: K. Guerin).

3.1.3 Step 3: Concept sketch development

Once the lotus blossoms were completed the individual solution ideas were combined into a
complete concept addressing all design criteria. Students were asked to explore different
approaches for combining ideas. Randomly choose 3x3 sticky notes from each criteria
blossom, choose ideas that flow together well, and choose extreme opposites to create an
unexpected intersection of ideas (Johansson, 2017). The 3x3 sketches were placed on an
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11x17 paper. The overall concept was summarized in words first and then visually explored
in higher fidelity and to more detail.

Figure 3 Concept Refinement: Visualization of previously described solutions in low fidelity (Sketches: K. Guerin).

3.2 Research set up and focus

The students were tasked to follow this ideation sequence to explore ideas focusing on
topics ranging from storage and organization, to pet products, to cleaning products, to small
kitchen appliances. A total of 76 students applied this sequencing of methodologies. Each
student was supposed to apply this process individually over the course of three days.

3.2.1 Driving hypothesis

Through the step-by-step approach to ideating the first round of concepts the students could
focus on each element independently and not get overwhelmed by the complexity of the
problem. In addition, the high-level concept visualization allows for random or specific
combinations and can result in almost infinite concept ideas. The latter can aid in resolving
roadblocks if they occur since the student can refer back to the high level individual ideas for
further inspiration and exploration.

3.2.2 Research Analysis Methods

Analysis methods were geared towards comparing the actual student work as well as
towards interviewing select students (n= 10) and sending out a questionnaire to all students
in four different studio sections (n= 76). Questions were comprised of:

e How comfortable are you visualizing your ideas on paper?

e How efficient was this process to you?

e What part did you like or not like about this process?

e Please describe in your own words what worked well and what didn't. Or if you have
any suggestions.

In addition, during the interviews students were asked to elaborate on the idea box process
and how it influenced the next step of high fidelity visualization, as well as how they were
able to derive complete concepts from this.

3.3 Observations and Findings from research investigation

3.3.1 Interview analysis (n=10)

The interviews revealed in-depth insight into how the students perceived the process.
Student responses can be generally broken up into two directions, the ones who appreciated
the process and the ones who had trouble with it or did not like it.

Students who like the process voiced the following:

106



e It took a while to put together the idea box, however, this seemed to take off the
stress of having to try to visualize while figuring out how problem could be solved

¢ Once the idea box was compiled sketching simple visuals of the descriptions was
fairly easy, since the hard ‘labour’ was already done.

e Combining ideas into a more detailed concept sketch based on the lotus blossom
was very fluid and fast.

e The idea box was challenging, but a lot of unique ideas were gained from it, which
the student would return to when getting stuck.

Students who had issues with the Idea Box:

e Thinking in words seemed to have complicated the process, however, it was mainly
the struggle of thinking about many different ways to find solutions.

e This process was counterintuitive for some students who are very literate in
visualization. These students avoided the process and in fact reverse engineered it to
show they ‘did it".

e Other students who are literate in visualization followed through with the process, but
did not enjoy it and stated that they found it to be a waste of time.

3.3.2 Survey responses (n=19)
Students responding to the survey had a much broader response to the process. The data

showed that there was no obvious correlation between students’ comfort with sketching and
their response to this process, which was an outcome of the interviews. Some students
completely embraced this process and felt very comfortable with it. It allowed them to break
down the ideation process into smaller steps, which they appreciated. Whereas others
thought it added unnecessary time to the process and did not reveal any additional
advantage.

It was clear from the responses that the quantity of 24 variations asked for in the idea box
was too much, which added bias to the perception of the usefulness of this process.
However, this was anticipated since the number was high and mainly asked for students to
think beyond the first obvious solutions. The maijority of students, however, did comment on
how easy it was to combine the single ideas into more comprehensive concepts.

3.3.3 Discussion of overall deliverables and suggestions for improvement

Not all students followed the entire process as assigned. None of them verbally described
the third step in the concept sketches. All of them, however, selected several ideas from
the lotus blossom to combine into a whole concept. The quality in content varied from lotus
blossom to lotus blossom. The students who struggled through the process did not explore
many visual variations and stuck with sketching similar solutions over and over.

Revisions for the next round of testing will include providing visual templates and prompts for
each phase. Constraining the design criteria to six from twelve, in addition to clearly defining
the criteria to avoid two word descriptions. Reducing the amount of written solutions for each
of the criteria to ten from 24. Emphasising the written summary of combined ideas.

4 Bringing fast paced industry practices to education
Moving on to 3D idea generation, this industrial design fourth-year studio applied the fast-
paced industry process of using low-fidelity mock-ups by moving through a process of
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extremely low to high-fidelity 3D process work. The goal of the course was to instruct
students how to effectively innovate, take risks, and move past fixation, ridding bias through
user testing throughout the design process. Questions that drove this initial exploration
were: How can ideation methodologies be simplified in order to get quality concept testing
feedback and full participation from primarily inexperienced undergraduates? How can the
depth of the concepts surpass functional fixedness? How can students get past fixation early
on in the design process? How can students think beyond the existing product and innovate
within the same product category? How will the students respond to this process?

Methods that were adapted from practice are as follows:

Scaffold Prototypes: A prototyping method to quickly see where there are opportunities
worth investigating further. The materials used are deliberately non-precious, duct tape and
zip lock bags, so there is no sense of finality to concepts, only exploration to see if they merit
further exploration.

Model Modification: The purpose of this type of making is to focus on specific aspects of the
design problem at a time. Only focusing on minor functions of the product and specific
affordances. (Norman, 2013) Existing products are the baseline structure of the mock-up,
but deconstructed and reconstructed with duct tape and staples to innovate

while decreasing the intimidation of innovating all aspects of a complex product.

Execution Prototypes: Still rough, but more refined mock-ups are generated to test and
represent function. Materials that closely depict performance material are used, but still at a
non-precious state to keep bias away from communicating product completion for
manufacture.

41 Research set up

The following analysis of implementing this 3D Ideation from practice to education method of
making was introduced in a design studio comprising a range of students including: 10 fourth
year industrial design undergraduate students, 1 first year Industrial Design Graduate
student, 1 fourth year Kinesiology student, 1 third year Apparel Technical Design students, 2
fourth year Apparel Technical Design students, 2 fourth year Apparel Product Development
and Sourcing. A total of 17 students applied this sequencing of methodologies.

The design brief was framed around a group project designing a hydration backpack and
students were given the design question: "Where is it best to carry hydration on the body
and in what quantities?"

4.1.1 Driving hypothesis

Similar to the 2D approach students are able to focus on elements of concepts
independently so they do not initially become attached to concepts and are able to move
forward and avoid fixation. Moving from extreme low fidelity with a gradual increase
throughout the ideation process avoids fixation and bias from students, resulting in more
robust ideas and a broader range of initial concepts.

4.2 Ideation Process of a hydration backpack

4.2.1 Step 1: Scaffold Prototypes

Students used duct tape and zip lock bags filled with water to tape to individuals for user
testing. This proved an efficient process and allowed for adjustments to validate, assess,
and adjust their concepts mid-test. Students were able to efficiently test their concepts and

108



assess which had potential to move forward based off of data from testing rather than what
they assumed would be best.

3. Upper Arm - e e 5. Upper Back
Figure 4 Scaffold Prototypes

4.2.2 Step 2: Model Modification:

Students used existing products- shirts, backpacks, vests - as a base to work from and
explore ways of carrying hydration in areas explored in initial investigation. Six to eight
options were built and validated through user testing, with three to four rounds of reiterating
specific aspects of the product occurring in this phase. Each round would result in a higher
fidelity mock-up based off of user feedback with concepts becoming more refined throughout
the process. The goal was not to find a solution yet, but to investigate as many opportunities
as efficiently as possible through user testing.

=F jErnaas

Liked: Disliked: Opportunity:
« Vest was easy to wear + Water bouncing in « Showed potential in
« The fit feft good the back pocket was accessibiity
uncomfortable * Use more structured materials
for the vessel pockets

Figure 5 Model Modification

4.2.3 Step 3: Execution Prototypes:
At this point in the process, the skillsets of the group have grown through steps 1 and 2 and
students show more confidence and understanding of how to manipulate the materials to
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test and gain insight. Teams now create multiple versions of performance mock-ups, fairly
refined but still not exact materials are used to confirm overall performance of a product to
test in its entirety. The goal for this phase is to end with three viable concepts, which were
achieved through iterative user testing

Prototype A Prototype B
M

Prototype C

Expanding System

Figure 6 Execution Prototypes

4.3 Observations and Findings

To validate whether this studio methodology was effective for low-fidelity modelling to assist
students in moving past fixation, we collected information from 10 students enrolled in the
class through a Semi-Structured Interview framework.

Questions that were asked:

e How confident are you in your sewing skills?

¢ Did the process help engage all team members?

e Did you find yourself getting stuck on an idea? Were you able to move past it?
Elaborate on how you moved forward.

e What part did you like or not like about this process?

e Please describe in your own words what was effective and what wasn't.

4.3.1 Findings from interviews (n=10)
Students perspective on the process:

¢ The initial brief was overwhelming, specifically being tasked with creating a complex
market ready innovative product, the process of starting with a simple task of
investigating water placement using duct tape and bags of water made students less
overwhelmed and able to start.

e By not completing mock-ups and only having portions of ideas students were able to
quickly move forward and test without knowing if it would be successful.

e Using existing products and updating portions made testing ideas efficient and
students felt less overwhelmed.

e This process helped students come up with a multitude of ideas and not apply
multiple aesthetics to one functional product.

e The students drove what aspects of products moved forward through functional
assessment, so they felt ownership and knew why they were making decisions
instead of completing a pre-determined set number of concepts which felt contrived.

e Overall the students' responses were positive to embrace the merit of this iterative
and reiterative process through means of splitting the product into different
facets. They appreciated that they did not have to solve the entirety of the design
problem at once and they could have different active elements in process at once in
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each phase of Scaffold Prototypes, Model Modification, and Execution Prototypes, in
which the low-fidelity process allowed for greater work past fixation.

5 Recap of both approaches

5.1 Developing idea generation processes to match fast paced industry realities

In summary, although students struggled with the idea box it turned out to be very useful. It
felt counterintuitive for some. However, for others who describe themselves as being more
analytic, it was a welcomed change of the ideation process. Despite the idea box taking up a
long time nearly 80% of the interviewed students commented that it made the next step of
visualizing the solutions a lot easier. In addition, combining those single ideas into a more
comprehensive concept was a faster process than without it. Contrary to that, students who
are very fluid in visualizing struggled with the overall process and felt inhibited in their idea
finding. Those students who were more comfortable in sketching overall embraced this
process less than students who are not as comfortable.

However, the work of the students who embraced the entire sequenced ideation process
was overall more successful and more diverse compared to the outcomes of student works
that did not follow it. The bias of the hot sketch skewed student’s view of the process
effectiveness even when it was visibly beneficial.

5.2 Adapting fast paced industry standards working through mock-ups

Students were highly responsive to the 3D ideation from practice to education method.

On average there were 42 mock-ups per project. Since project progression was from
evidence based user testing, there was clear movement towards a final concept, making

the process not appear to be busy work. Responses from students informed us that students
were initially overwhelmed by the thought of designing the whole product, but were eased by
the focus on specific functions and affordances. Students reported that the continual
iterations employed throughout the Scaffold Prototypes, Model Modifications, and

Execution Prototypes were effective in forcing user validated responses and insisting
continued making avoiding the bias of higher-fidelity process work. Students confirmed our
hypothesis that when fixation occurred, the ability to focus their attention on another small
functional aspect, begin user testing for analysis, and the focus on the functional strength of
the product helped students move past those moments of fixation.

5.3 Conclusion:

There was a greater reluctance in embracing the 2D ideation process compared to the 3D
ideation process. Based on the student responses the reasons lay within their existing
skillset as well as within the course topics. The 2D ideation research was situated in a 3™
year studio course focusing on skill development and methodology (a required course). The
3D ideation research was situated in a 4" year course (an elective course). Students in the
former course had varying skill levels pertaining to 2D ideation. Only a handful of students
considered themselves as avid sketchers, while the majority were not as comfortable
communicating visually on paper. Students in the latter course were more on par skill-wise
and were exposed to the additional pressure to perform well to design for production, hence
the more competitive studio environment. In addition the low fidelity focus of the mock-up
development did not require any major model building skills.

The research team sees a merit in continuing this investigation by:
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e Exploring the influence of different learning styles to idea development

e Adding a benchmark of the skill levels at the beginning of the study

e Testing the complete 2D/3D sequence in 3™ year studio environment

e Testing the complete 2D/3D sequence in a 4" year studio environment

e Surveying recent graduates regarding their seamless/non-seamless adaptation into
the work environment

In summary, this study uncovered that there are more barriers in speeding up ideation
processes in 2D compared to 3D developments. This can be related to inferior sketching
skills and a greater divide between students who are very sketch confident and the ones
who are not. In addition, the bias in education of allowing the increase in low fidelity concept
development over high-fidelity outputs needs to be addressed. In an effort to prepare the
students for the fast paced industry standards these barriers will be further explored.
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SHORT VIDEOS, ranging from a few seconds to a few minutes, have become a popular form
of learning and sharing creative skills such as cooking, drawing, and crafting. Short videos in
social media platforms are reshaping the experience of learning creative skills with visually
engaging materials and communication features to socialize with other users who have
similar interest. However, regardless of their popularity and potential, user behaviors in short
video platforms have been under investigated yet when it comes to learning and practice
creative skills. This study analyzed 1) viewers' comments on selected drawing skill sharing
videos (which resulted in four themes of viewer activities and three types of viewer attitudes)
and 2) creators' activities (which resulted in frequent user models by regression analysis and
dendrogram analysis) in Bilibili and TikTok. User interviews complement the findings from the
quantitative user data to identify the gap between user behavior and expectation in practicing
and sharing drawing skills in short-video sharing platforms. The multi-dimensional data about
user behaviors and expectations are synthesized into five different personas and user journey
maps, leading to the discussion of design recommendations to support creative practice in
short video sharing platforms.

Keywords: short videos; social media; learning and sharing skills; user studies

1 Introduction: Creating and Sharing Knowledge in Short Video Platforms
Contemporary communication and media technologies have enabled learning and sharing
various kinds of knowledge through online communities (Dron & Anderson, 2014). Social
media is a group of Internet-based applications for the creation and exchange of user-
generated content (UGC) (Kaplan & Haenlein, 2010). Also, it is defined as “collaborative
online applications and technologies which enable and encourage patrticipation,
conversation, openness, creation and socialization amongst a community of users” (Bowley,
2009). As social interactions are important attributes to transfer knowledge among
individuals (Polanyi, 1967), social media can facilitate creating and sharing knowledge
among people with similar goals and attitudes (Wahlroos, 2010; Panahi et al., 2012),
generating alternative views and new ideas in online communities (Etelapelto & Lahti, 2008).
People tend to hold a positive attitude to collaborative learning on social media because they
provide a more interactive experience and motivation during their involvement in knowledge-
related activities (Manca & Ranieri, 2016; Mao, 2014).
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1.1 Short Video Sharing Platforms

Short video platforms have become a popular form of social media applications among
millennials for sharing entertaining contents (Patrick, 2018). Most short video platforms are
mobile applications, where users can create, edit, share, and view short videos. Short videos
have a standardized short duration ranging from few seconds to few minutes; the relative
convenience of content generation, rapid content transmission, and emphasis on sociality
are the distinct attributes of short video platforms (Zhao & Wang, 2015).

TikTok is a popular short video platform, introduced in China and fast growing with over a
half billion users from all around world (Zhong, 2018). The platform enables many short
video specific features such as “Duet” (to create a duet video with another user) and “React”
(to comment with a video) to encourage new collaborative and immersive user experiences.
Bilibili is a Chinese video-sharing website, which was derived from a Japanese video-sharing
website, Niconico, currently with more than 200 million users (Wang, 2016). Videos could
last from few seconds to few hours in Bilibili. Besides short video specific platforms, other
social media platforms also integrate short videos as one of the UGC sharing media forms.
Instagram has released the “Instagram story” feature, which is a personal feed of photos and
videos within Instagram and can only exist for 24 hours (Instagram, 2019). The duration of
each story is limited to 15 seconds. The feature has reached a great success with more than
400 million active users out of its total 1 billion users (Ahmad, 2018).

1.2 Knowledge and Skill Sharing in Videos

Based on the success of entertainment-oriented short video sharing platforms, knowledge
sharing has also become important part of their services. The categories of shared
knowledge on TikTok vary from creative skills and personal experience to explicit knowledge
such as science, technology, and culture (CBNData, 2017). Su (2018) found that users
would have a positive attitude on TikTok because they can learn many skills beneficial in
their daily lives. Learning in the form of shorter video will significantly encourage learners to
take part in task-relevant activities and reduce task-irrelevant activities (Szpunar, 2013).

Videos have been broadly used in knowledge sharing from social media to Massive Online
Open Class (MOOC) platforms. Studies show that viewers are more engaged with
knowledge sharing videos shorter than 3 minutes on MOOC platforms (Guo et al., 2014);
videos less than 5 minutes are likely to succeed in providing a better knowledge-obtaining
experience for users by improving their learning attitude, effectiveness, and engagement
(Hsin & Cigas, 2013). Other studies offered insights to improve users’ learning experience in
video-based MOOC platforms: the ease of access to knowledge in the comment section will
help viewers better understand the content of the video (Monserrat et al., 2014); users on
collaborative video platforms are more willing to share their opinions and knowledge than on
traditional forum platforms (Wu et al., 2018).

2 Research Questions and Methods

Previous studies affirm the potential of short videos as an effective medium for learning
creative skills through social interactions and collaborative content creation and sharing.
However, most of those studies are about video durations and knowledge sharing in MOOC
platforms that have specific learning objectives. User behaviours in short video sharing
platforms have been under-studied when it comes to their potential of creative skill sharing
where the boundary between learning and playing is blurred. Also, there has been little
discussion regarding user experience and interaction design opportunities in popular short
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video sharing platforms that serve a huge number of users with different goals and attitudes.
This study is motivated to understand user behaviors specifically related to learning and
practicing creative skills with the following research questions:

e What are user expectations from posting and watching skill-sharing short videos?
¢ How do they learn and practice creative skills in short video sharing platforms?

« What may be gaps between their expectations and actual experience in short video
sharing platforms regarding learning and practicing creative skills?

e How can we understand user behaviors and improve their experiences of learning,
practicing, and sharing creative skills in short video sharing platforms?

2.1 Data Collection and Analysis

There are numerous video contents and different kinds of user activity and profile data
available in short video sharing platforms, and it is challenging to define the scope of data
collection and analysis. Our research process has been exploratory by selecting specific
video posts shared as public knowledge in popular short video platforms and sampling
relevant user groups based on their reactions to those videos for further investigation.
[Figure 1] overviews our research process that consists of different data collection and
analysis methods.

Methods
Step 1: Comment analysis Step 2: User profile and activity analysis Step 3: In-depth Interview
- < (8) usemame @B  Followers: @ @ vsemame  Followers: @
@ O Video posts ) Work donated to () Video posts () Videos Liked (B
(o] [©]
e ®oa ol |®
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0 His following tags (@)
(2) E ing]
] Hisimage posts )
o @ Q| Ukes received €
O = - )| Commentsreceived €
g g B© Q 2 @ o 2 | Times shared €
... Bilibili TikTok l l Instagram \.... | Bilibili TikTok [ (3] [ o e
W videos * 2 videos * 2 @ videos * 2 W videos * 1 videos * 1
Results
1249 comments collected from 6 videos Data from 198 Bilibili users and 81 TikTok users -> Interviews with 12 TikTok users and 6 Bilibili users
3 user groups sampled from dendrogram analysis
Information Feedback i
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Figure 1. The Research Process.
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1)

2)

3)

4)

5)

Platform and Video Selection: We selected drawing videos from three popular
platforms as a topic for this case study: TikTok, Bilibili, and Instagram. According to
the search results we retrieved from each platform on April 2, 2019, the videos with a
“drawing” hashtag (“El#” in Chinese) have been viewed 142 million times on
Instagram and 6.9 billion times on TikTok. We selected highly ranked videos tagged
with “drawing” and “drawing tutorial” in each platform: top 2 videos from Bilibili "2, top
3 videos from TikTok **°, and top 3 videos from Instagram & 2.

Comment Analysis: We collected 1,249 public comments in total from the 8
selected video posts and analyzed their contents and attitudes with a focus on user
motivations for learning and sharing creative skills from the videos. We identified
some users who are more actively participating in skill sharing and supporting based
on their commenting contents and attitudes to the selected drawing videos.

User Profile and Activity Analysis: We traced the public profile and activity data of
the users identified from the comment analysis. 13 kinds of user data were collected
from 198 Bilibili users [Table 1] and 8 kinds of data from 81 TikTok users [Table 2].
No personal information was further collected or associated with the online public
profile. With Tableau ° and Excel formulas, we conducted regression analysis to find
out any statistically significant relations between some user data and dendrogram
analysis to identify influential factors (i.e., knot) and cluster distinct user groups with
those knots as their main characteristics (Qu et al., 2015). The dendrogram was
resulted in 52 clusters in Bilibili and 16 clusters in TikTok that divide distinct user
groups according to their levels of participation in content creation and sharing.

Pilot Interview: We contacted 81 users who are grouped in the 16 primary clusters
in TikTok for a pilot in-depth interview; 12 of them voluntarily responded back. They
shared more details about their purposes of viewing and sharing drawing videos,
experiences in TikTok, and expectations regarding their creative practice in short
video platforms by direct messages in TikTok, not sharing any other personal
information (In average 300 messages exchanged for 30 minutes per interview).
Responders’ ages range from 13 to 25 with their backgrounds from middle school
student, to graduate student, to user experience designer, and to software developer.

User Persona and Journey Map: We conducted thematic analysis of the interview
responses and generated five themes by highlighting worth-noted points from them
inductively (Boyatzis, 1998). Each theme is developed into a persona and user
journey map with specific experience phases in short video sharing platforms. Design
recommendations are discussed to support various user expectations regarding
creative practice in consideration of the users’ broader life styles and goals.

N oo s W N e

https://www.bilibili.com/video/av21462790?t=47
https://www.bilibili.com/video/av33688833
http://v.douyin.com/2W2KHH/
http://v.douyin.com/2WAhEj/
http://v.douyin.com/2WDGwN/
https://www.instagram.com/p/BgklisRI2ca/
https://www.instagram.com/p/BqlRqofgaVQ/

8 https://www.instagram.com/p/Bb-F36qAgVI/
® https://www.tableau.com/
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Table 1 Users' data category on Bilibili (*Top Three Knots)

Data Category

User Data

Justification

User status on
the Platform

User's membership
level (LV)*

User’'s LV ranges from level 1 to level 6. LV is depended
on the frequency of Bilibili usage and the amount of
users’ experiences, which can be earned by users’
involvement on Bilibili.

User’s followers*

The number of a user's followers can represent the
individual's social influences.

Drawing-related
posts user saved*

It reflects the knowledge-document behaviors of users.

Users can earn the Bilibili coins through multiple

Knowledge- Drawing-related involvements on Bilibili. User can use the coin to pay
consuming posts user paid others’ posts to show the payer’s support and
activities. acknowledgment.
On Bilibili, “tag” consists of a few words that represents
Drawing-related a topic. It contains many related resources within the
tags user followed platform. Users use tags for efficient information-
searching
Knowledge Drawing—related N/A
conversion, image posts
creation, and Drawing-related N/A
sharing activities. | video posts

Table 2 Users' data category on TikTok (*Top Three Knots)

Data Category

User Data

Justification

User Status on
the Platform

User’s followers*

The number of a user's followers can represent the
individual's social influences.

Drawing-related
posts users liked
(i.,e.,L)*

In TikTok, “like” is a function of saving. It reflects the
knowledge-document behaviors of users.

The ratio of the

creation, and
sharing activities

posts

Knowledge- number of drawing-
consuming 9" | Like is a behavior that happened very often and random.
S related posts that a . .
activities . It will be more accurate to apply L/A to prove if
user like to the L , ; A .
individual's knowledge sharing/learning intentions are
number of all posts
. stronger than others.
that a user liked
(i.e., LIA) *
Knowledge
conversion, Drawing-related

N/A

3 Research Findings
This section summarizes the findings from the comment analysis, user profile and activity
analysis, and pilot in-depth interviews. In this course of multi-dimensional data analysis,
primary user groups are specified to further investigate their behaviors related to learn,
practice, and share drawing skills in short video sharing platforms.
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3.1 Four Comment Categories and Three Commenting Attitudes

Madden et al. (2013) categorized YouTube comments into three categories based on their
relevance to the videos: 1) comments related to video content, 2) comments related to video
context, and 3) general comments that do not relate to video content or context. Building
upon this general categorization scheme, we specified the three comment categories with a
focus on user participation in learning and sharing drawing skills. Below are the reframed
comment categories that represent four different types of comments:

¢ Information type: Comments elaborating on or requesting explicit information
directly related to the posted video, providing an objective statement or point of view.
(e.g., “So, brows decide the styles of eyes.”)

o Feedback type: Comments asking for more information about how to apply the video
to practice or feedback to the commenter’s work created based on the instruction of
the posted video. (e.g., “I got stuck in drawing ellipse.”)

¢ Opinion type: Comments assessing the quality of the posted video, stating the
commenter’s subjective, often critical, point-of-view. (e.g., “this is useless”)

¢ General conversation type: Comments initiating or continuing conversations to
interact with other viewers and share information, often not directly related to the
video content. (e.g., “Thank you for your tutorials”)

Apart from the content types, the collected comments showed three different attitudes that
reflect the commenter’'s engagement in learning and sharing drawing skills:

e Constructive and positive attitude: Comments showing interests and curiosity
directly related to video content and context, generating questions and discussions to
apply the video content to different contexts, share more information, and build
knowledge about creative practice (Fosnot & Perry, 1996; Madden et al., 2013).

o Judgmental and negative attitude: Comments related to video content or context
but not contributing to skill-sharing or knowledge construction nor acknowledging the
shared content, mostly aiming to criticize and judge.

¢ Irrelevant attitude: Comments not related to video content or context and irrelevant
to the subject or topic of the video, showing ambiguous or no learning intention.

Table 3 shows that the general conversation type of comment is most prevalent (mostly
taking a judgmental and negative attitude), while the feedback type of comments is the least
in most videos (mostly taking a constructive and positive attitude). The opinion type of
comments often shows an irrelevant attitude to learning and practicing creative skills. The
overall statistics imply that most comments are intended simply to start a conversation and
interact with other users, not necessarily to learn and practice creative skills. Design
opportunities lie in supporting this relatively small but highly motivated group of users by
prioritizing to reveal and reward their constructive, content specific comments from the
majority of irrelevant ones.
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Table 3 The percentage data of the comments categorized by the two classification schemes.

Total Information Feedback Opinion General .
Conversation
gggifit\::"“ve’ 29% 42.81% 29.94% 14.97% 28.14%
Judgemental, o o o o o
Negative 52% 15.56% 0.0% 19.70% 64.40%
Irrelevant 19% 20.81% 0.9% 54.75% 26.70%
Total 100% 24.68% 9.32% 24.07% 45.46%

3.2 Three User Groups: Content Browsers, Learner Creators, and Creators

We selected another drawing video respectively from TikTok'® and Bilibili'" and validated our
comment classification scheme by applying it to analyze the comments from the two videos.
We also identified active users who made information and feedback types of comments with
a constructive and positive attitude to each video; tracked their public profile and activity data
to investigate their behaviors related to drawing practice in each platform: 13 kinds of data
from 198 Bilibili users [Table 1] and 8 kinds of data from 81 TikTok users [Table 2]. First,
regression analysis revealed how the two platforms afford different user experiences of
creative skill sharing:

¢ In Bilibili, the number of each user’s video posts and the number of the user’s image
posts are highly associated with each other (with r > 0.7; R2 = 0.52; p<0.0001).
Users who post work in one format is likely to post in another format. Meanwhile, the
total number of image posts (1,257) significantly exceeds that of video posts (193).
Also, the number of likes received per video post (i.e., L/P), comments received per
video post (i.e., C/P), and view counts per video post (i.e., V/P) present a statistically
significant correlation, while the number of users’ video posts, L/P, C/P, and V/P are
not statically associated. It indicates that users tend to show their appreciation to a
video post through multiple reactions after viewing it. However, productive users do
not necessarily receive prolific recognitions corresponding to their creative effort.

¢ In TikTok, the number of shares per post (i.e., S/P), L/P, and C/P present a
statistically significant positive association. It indicates that viewers more likely
reward the video uploader with multiple reactions than once. The number of each
user’s followers does not statistically associate with the user’s L/P, C/P and S/P. This
may be due to TikTok’s decentralized video recommendation mechanism, which
pushes to reveal more user-generated contents to other users, equally regardless of
the number of followers. In this way, video posts of the users who comment to
another post are more likely to receive as much recognition as influencers who have
much more followers on TikTok than on other platforms.

Second, dendrogram analysis resulted in 52 clusters in Bilibili (1 — 29 users per cluster) and
16 in TikTok (1 — 17 users per cluster) that divide distinct user groups in each platform. The
mean number of users in all clusters from both platforms is 3. Based on this mean value of
3, clusters that have more than 3 users are counted as primary user groups, which resulted

"% https://www.bilibili.com/video/av40642497/
"' http://v.douyin.com/jHaCWU/
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in 15 primary user groups on Bilibili [Figure 2] and 7 primary groups on TikTok [Figure 3].
The top three knots that cluster primary user groups in each platform are marked in Table 1
and 2. We combined those primary clusters from both platforms into three user groups
according to their browsing, reacting, and sharing patterns related to drawing practice [Table
4]: 1) Content Browsers, 2) Learner Creators, and 3) Creators.

Table 4 Data of percentages of the three user groups on Bilibili and TikTok.

Platform Content Browser | Learner Creator Creator Total Number
Bilibili 30% 33% 5% 198
TikTok 36.7% 20.7% 19.5% 81
198
Dala Category User Data Mean Value 58
( 1
User's membership
¢ level (LV) 4 “ 192
Data represents. | [—% ¢ e \
user'sstatuson <
Bilibili #User’s followers 6 32 1% 59 93
(" #User's saved work 10 18 14 5 9 28 31 45 48
Data represents I_H f_H IJW I_H f_H I_H (_Jﬁ
:::;:n':i':“’;'l'd“ < User's “paid” wark ] 9 18 5 9 3 2 27 18 10 7 2% 27 18 1" 37
etiites ’ Al A A — A A e e W e Wi e
| User's following tags 0 5 sl 2 33 6 2 1 25 8 10 1 61 2 4 238 132 9 5 32
Datarepresents | ::;:’i::felmd images. 2 3 22|2 1215 2 5 3 5 5.8 1 4 2 & 17 |2z 20 |2 [ n 3 m
s knowled
e A A A AAAP A A A A L 4
i Uploadin X ,
::T—li:gn:::vmn. drawing-related videos  ° 11 T 1 TZ 12 31 T 12 20 2 T 3 1Ju 2
Group 1 Group 2 Group 3 Group 4 Group7 Group8  Group 10 | Group 12 “Group13
Groups Group9  Group 11 Group 14
Group 6 ~— Group 1
Group Types
Content Browser Learner Creator Cnaiur
Figure 2. The dendrogram of Bilibili users.
Data Category User Data Mean Value 81
( )
User Status on the [
Plattorm { Follower 36 40 41
{—n_Lgﬁ ‘ X S
~ D.rawmg-related 189 25 15 15 2%
videos that users
Knt.)V{lfadge-consuming % liked(t) ) G - on N W - 1 seon
activities. I I l l J \ [ 1
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videos that a user 8.29% 4 1 s
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3.2.1 Content Browser Group:

This group of users takes up a large number of users in the primary clusters (30% in Bilibili;
36.7% in TikTok) but shows less activities related to drawing practice than the average
users, rarely creating a drawing video post or reacting to others’ work. Majority of users in
this group have the value of LV (44 out of 60) and the number of followers (33 out of 60)
below or equal to the mean value on Bilibili [Figure 2]. Similarly, all the TikTok users in this
group show the number of L and the value of L/A below the mean [Figure 3]. They are
involved in limited social activities such as searching or viewing drawing-specific videos,
following other users, commenting, and liking, which require minimum commitments.

3.2.2 Learner Creator Group:

This group of users have knowledge learning goals and interests on specific topics such as
figure drawing or landscape painting. The majority of users in this group have more than 10
(mean value) pieces of work saved on Bilibili and higher L/A or L than the mean value on
TikTok. It implies that Learner Creator Group would like to view and archive certain types of
videos according to their learning goals and interact with others by liking or commenting to
other posts but rarely post their creative work.

3.2.3 Creator Group:

This group of users have posted their drawing videos in social platforms, active in creating,
converting, and sharing skills [Figure 2 & 3]. Table 4 shows that on TikTok, the percentages
of Learner Creator and Creator Groups in the primary clusters are similar, but that of Creator
Group is significantly greater on TikTok than on Bilibili. Each Creator tends to have more
followers than average on TikTok. This echoes to the results of user’s behaviour patterns
discussed in regression analysis above (in the section 3.2). Users tend to follow productive
creators and (actively) react to their work in TikTok.

3.3 Pilot Interview with Selected Users from Each Group

As a pilot interview, we sent direct messages to the users from the three primary groups in
TikTok (total of 81) for open-ended questions about their experience of learning and
practicing creative skills through short videos. 12 of them voluntarily responded back: 2 out
of 12 users are from the Content Browser Group; 4 out of 12 users are from the Learner
Creator Group; 6 out of 12 users are from the Creator group. Their responses are
summarized according to each group’s purposes, experiences and expectations in learning
and sharing their drawing practice in TikTok.

3.3.1 Main purposes in learning and sharing drawing videos

The Content Browser Group commonly express that they are busy and stressed in daily
lives. They have interest in drawing but do not plan to practice. It is relaxing for them to just
watch creative practice by others. They enjoy learning more about drawing skills and tips,
through which they could also socialize with other users online. The Learner Creator Group
are more committed to learn drawing skills by watching drawing videos for self-learning and
collecting inspirations. The Creator Group mentioned that online friendship and social
recognition are the drivers of their drawing practice; they actively create and share their work
for seeking more social interactions and recognition from others.

3.3.2 User experiences and expectations in short video sharing platforms

The Content Browser Group think TikTok provided them with immersive and engaging
watching experiences. In particular, they appreciate the short durations of videos, fitting in
the limited free time of their busy life. However, they doubt the credibility of the contents
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posted by other users: Is it worth watching? Is this a right or better way of practicing
drawing? Is this video appropriate to my drawing level?

The Learner Creator Group think learning by watching TikTok videos is efficient because of
their short durations and rich contents. They are also satisfied with the video quality on
TikTok and expect to discover more. They often apply what they watched and create their
own drawings but rarely post because they are afraid of receiving negative and
untrustworthy evaluation by public.

The Creator Group like the decentralized content distribution mechanism of TikTok as it
exposes their work to more users. While it is easy to watch short videos, they often find it
hard for them to create one because of its limited duration. A more guided process to plan
and edit their drawing session in a short duration would be useful.

All three groups have complaints about current commenting and searching features in
TikTok. They think the current comments section fail to provide an efficient way of retrieving
and archiving key information from videos. Also, it was a common response that short video
sharing platforms need practical and ethical guidance in posting and reacting to user
generated contents to create quality contents and supportive online communities of practice.

4 User Personas, Journey Map, and Design Opportunities

Persona is a fictitious and concrete representation of target users, describing their
characteristics and behavior patterns (Pruitt & Adlin, 2006). This chapter synthesizes the
insights from the multi-dimensional user data into characteristic user behaviors and
expectations based on thematic analysis. The insights are developed into five personas and
corresponding user journey maps to illustrate their experience in short video platforms.

Through the thematic analysis, the coded themes of the interview data from the two
respondents in the Content Brower Group participated are similar and merged to create user
persona 1: Content Browser. Also, the coded themes of the interview data from the four
users in the Learner Creator are similar and merged to create user persona 2: Learner
Creator. Additionally, we found differences in the coded themes of the data from the six
users in the Creator group; further categorized them to develop 3 personas: Fan Art Creator
(N=3), Recognition-Seeking Creator (N=2), and Influential Creator (N=1).

Based on different behaviors of the five personas, we re-mapped the findings from the user
profile and activity data to specify the phases that each user persona would experience in a
short video sharing platform for their drawing practice. We also integrated the key phases of
user journeys across the five personas and discussed the design recommendations for each
phase in the integrated journey map [Figure 4]: 1) Creative Practice Through Social
Interaction, 2) Video Previews and Comment Categories, 3) Personal Tracking, Assessment,
and Guidance for Creative Practice.
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Profile Data on TikTok = & 2. Top Activities

) . . .
Post 0 © Always watched short videos during commuting and
content free time for a short period. Watch for relaxing and
Browser Followers — knowledge obtaining.
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Figure 4. Five personas, user integrated journey map, and the implementation of the three design opportunities.

4.1. Creative Practice Through Social Interaction

While social recognition and responses from other users are vital elements of learning and
sharing creative practice in short video platforms, Chapter 3.3 shows that users would not
always receive enough recognition for their work. This study proposes three design
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considerations to encourage users to create and share work on short video platforms. First,
platforms could assign deeper meanings to value video posts beyond clicking “Like”, for
example, by donating monetary currency. Bilibili users donate “Bilibili coin” to a video post to
express their conscious appreciation compared to “Like”. It meets their need to more tangibly
contribution to the creators and the need of creators who eager for meaningful feedback.
Second, platforms could nurture the community to admire and value others’ practice and
progresses so that more users, like the Learner Creator group would feel more comfortable
and supportive to create and share content. For example, Facebook has enabled users to
express varied reactions to a post in different emoji icons, which diversify their feedback
beyond “Like” or “Dislike”. Third, platforms could help creators discover trending challenges
for creative practice in relation to their learning goals and connect to other users with similar
interest. [Figure 4] shows that this strategy highly targets the problems of multiple user
groups in Watching phase and Sharing phase.

4.2. Video Previews and Comment Categories

While short videos are engaging to watch, the research shows that there are opportunities to
improve user experience of browsing and archiving video content. First, platforms can
provide multiple media formats to describe the videos more accurately in the preview so that
users could expect the content before viewing. Second, platforms can provide a rating
system to guide skill level requirement of the videos. Third, Chapter 3.1 shows that users
with different learning attitudes would preferred different types of comments. Platforms can
thus provide a comment categorization and a key information-finding feature for viewers to
browse specific types of comments based on their preferences. [Figure 4] shows that this
strategy highly targets the problems of user groups with knowledge learning intentions, like
the Content Browser, the Learner Creator, and the Fan Art Creator, as well as user group
who are with knowledge sharing intentions, like the Influential Creator group.

4.3. Personal Tracking, Assessment, and Guidance for Creative Practice

The research also shows that users encounter many challenges in continuing their practice
on short video platforms. Thus, we recommend a learning evaluation and situation prediction
system, with which platforms can provide features to track user’s activities, progress, and
achievements in learning and practicing drawing skills. These strategies aim to build users'
learning confidence and keep them motivated on the knowledge learning. Allow users to
customize the categories of archiving or tagging videos beyond “like” so that users could
easily organize and retrieve them according to their learning levels and goals. This custom
categorization could further expand to an adaptive system that automatically generates
appropriate category labels and recommends related video posts for archived videos. A
template to guide which process to follow to complete a drawing tutorial video and preview
the potential outcomes of the work they are planning to create can be useful for beginners.
Also, assessing the quality of a drawing posted in a video can allow user to track their
progress and for other viewers to consider the quality as their resource for learning. [Figure
4] shows that the users with needs of video watching—The Content Browser, the Learner
Creator, and the Fan Art Creator—would be benefited from this strategy.

5. Discussion and Conclusion

This study was motivated to understand users’ creative practice in short video sharing
platforms and collected popular videos of drawing practice selected from each platform (3
from TikTok, 2 from Bilibili, and 3 from Instagram). Then this study collected viewers’ public
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comments to selected short videos and developed two new classification schemes:
comment characteristics (information, feedback, opinion, general conversation) and
commenters’ attitudes (constructive and positive, judgmental and negative, and irrelevant).
The statistics show that that less users are actually participating knowledge-related activities
(30%) while viewing drawing videos in these platforms by leaving information and feedback
types of comments [Table 3]. We also found that those users are more likely to show a
constructive and positive knowledge learning and sharing attitude and focused them as a
main target group. While our design recommendation for comment categorization targets at
this specific group of active users, there are far more passive users who browse and watch
videos but rarely leave any comment (i.e., Content Browser). Personalized search and
archival of videos and setting and tracking learning goals could lower the barrier of creating
and sharing skill-practicing videos in these platforms.

This study further tracked and analyzed public data from Bilibili and TikTok users that can
reflect knowledge-related activities. Using regression analysis, we uncovered that as Bilibili
supports creating and uploading multi-media file formats, users who post more videos are
more likely to post more images as well. Users prefer to post their drawing creations in
image format versus video format since sharing drawings by images is easier. Another result
showed that TikTok is a decentralized UGC community, where users receive reactions and
feedback based on the quality and quantity of their work, regardless of the number of
followers they have. These findings are further discussed above as design strategies to
facilitate user creation and interaction in short-video platforms. This study also finds three
major user groups through the patterns of users’ data by dendrogram: Content Browser
group, Learner Creator group and Creator group. The percentage of Creator group (19.5%)
on TikTok is greater than on Bilibili (5%), showing that more TikTok users create and share
their work as diverse posts are revealed to public regardless of the popularity of creators.

Based on the user group categories synthesized by the quantitative research, this study also
conducted pilot interviews with 12 TikTok users via direct messages to further understand
experience of knowledge learning and sharing through the platform. The results are
synthesized into five distinct types of personas and user journey and experience phases for
each persona, concluding with three design recommendations: 1) promote creative
practice through social interaction, 2) provide video previews and comment
categories, and 3) support for personal tracking, assessing, and guiding creative
practice. In summary, the findings of this study imply the potential of new learning models
with short videos and social media platforms. The five personas and their user journey maps
will provide a constructive foundation to design new platform services and experiences for
collaborative learning of creative skills. The methods used for analyzing and identifying
distinct user groups could be applied to other online user experience research in the future.

Still, this study has access to only public user data and it is hard to generalize the findings.
Also, we do not have a concrete understanding about the expectations and behaviors of
passive users who only watch videos for personal practice but do not engage in any online
activities. Broader user recruiting and face-to-face interview could lead to in-depth
conversations regarding users’ expectations and suggestions for improving their learning
experience in short video sharing platforms. In future work, the personas and user journey
maps could be validated with more comprehensive data from a larger sample and also
applied for ideating and developing new short video platform services to support creative
practice.
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The Three Environments Model of Drawing in Design has been devised from the complex
findings of an extensive and long-term investigation of the role that paper-based drawing has
and still plays both in the design industry and in design education, even in the digital studios
of today. Part of the presentation of these findings for publication involved a detailed
taxonomy which, while accurately reflecting the conclusions of the investigation, did not evoke
the experience of drawing in design and of developing drawing competence. However, the
categories of drawing competence formulated for the taxonomy are used as a basis for the
model, where areas of intellectual, practical and technical competence represent overlapping
environments through which designers may be seen to move in their increasingly effective
use of drawing. Evaluation of the model is provided by accounts of two practice-based
projects conducted by the author, both of which involve seeking inspiration from visual
sources through various drawing-based copying techniques. Through the design of motifs for
digital weave, the experience of both using and learning about drawing in all three
environments of drawing competence was noted and verified through subsequent analysis of
the drawn record of the project. Similarly, a workshop for students to encourage
reassessment of their established drawing practice, particularly with regard to copying, was
informed by the model and proved successful, prompting recommendations of its use in
planning drawing studies.

Keywords: learning through drawing; teaching drawing competence; three
environments of drawing; drawing-based copying; design education;

1 Introduction and context

Concern has been expressed about the increasing tendency for design students to exploit
downloaded images with little or no adaptation and without any understanding of their
historical context. The employment of paper-based drawing remains an ideal method of
responding to visual sources in ways that inform visual literacy, inspire creative
reinterpretation, and facilitate innovation. This paper explores the potential for promoting
learning about designerly drawing and supporting the teaching of designerly drawing abilities
based on the interrelationship of the intellectual, practical and technical drawing
competences that are represented in a new model of drawing in the design process.

The long-term investigation from which the model was developed began in what was then
the Manchester Polytechnique in the mid-1980s. It was, from the beginning, twofold in
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intention, the twin aims being to explore the role of drawing in design not only in industrial

but also in higher educational contexts in order to see how drawing studies in design
education could be informed by promoting better understanding of drawing activity in
industry. Later, from the 1990s, what began as an analysis of paper-based design
procedures became a monitoring of the changes in design practice brought about by the
introduction of computer-aided technology to the design studio, and particularly of the new
convergent and hybrid forms of designerly drawing emerging in the intervening years. The
duration of the research which spanned a timeframe of over thirty years, the size of the
sample of designers and academics interviewed (over 300), and the fact that many hundreds,
indeed thousands, of drawings were analysed during the investigation, makes it an important,
and, perhaps, unique contribution to both drawing and design research, leading not only to a
better understanding of the complexity of drawing for design but also to a clarification of the
competences required, both of which are captured in a new model, termed the Three
Environments Model of Drawing in Design (Schenk, 2016).

Evidently, the role of drawing in design is extremely multifaceted, necessitating an intricate
meld of drawing abilities to be productive, and it was towards the end of the long-term
investigation into the changing role of drawing in design that a model of the use of drawing in
the design process and of the drawing abilities necessary to support that use was devised.
The model is based on two significant features of these findings. Firstly, that even in today’s
digital studio environments, three kinds of drawing competences are advantageous in the
performance of many of the procedures involved in the design process, and that these
comprise intellectual competence, practical skills and technical expertise. Secondly, that the
performance and progression of drawing-supported tasks in the design process is not linear
but requires movement through, and back through, these areas of competence. This
movement through interlinking areas of expertise implies a model with spatial and temporal
characteristics, and hence the adoption of the term ‘environment’. It has now been possible
to test this model in a number of practical projects, two of which are described below.

In 2010 a Drawing Research Group (DRG) was set up in the School of Textiles and Design,
Heriot-Watt University, and members of the group were encouraged to engage in various
practice-based research projects surveying the nature of drawing in design and in design
education. Through cooperation with a DRG colleague in an exploratory drawing-based
textile design project, the author studied some of the intellectual, practical and technical
aspects of design for digital weave, in particular the reproduction of drawn images in woven
fabric. Several extensive sets of drawings were produced in order, firstly, to seek inspiration,
then to initiate and synthesize concepts and, finally, to refine motifs in preparation for actual
weave. In this way, the three areas of drawing competence defined in the model could be
explored experientially. Again, through working with another colleague from the DRG, what
has been termed a Constructive Copying Workshop was planned, delivered and evaluated
based on the model.

2 Drawing in design education

There exists today a very different educational environment on design courses than when
the long-term investigation began in the mid-1980s. At that time evidence of established

drawing ability was a prerequisite for student acceptance but now, even on textile design

courses, some students with little previous experience of drawing can be recruited.
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Therefore, it cannot be assumed that all students will choose to draw to support their design
activities, even when this would be advantageous to them, so it becomes necessary to
provide targeted educational provision to introduce them to the benefits or reconfirm the
advantages of paper-based drawing. It is also essential to encourage them to achieve the
knowledge and understanding to be able to actively choose the forms of drawing they adopt,
instead of just turning to a digital application as a default, which is often the norm. For
example, hand-drawn forms of copying are seen to be of value in promoting learning, and
their re-evaluation is recommended (Cain, 2010 102; Camp, 1981; Drew & Harrison, 1987;
Irvin, 2005 123; Paine 2000). By encouraging students to use drawing for their copying
tasks, active and intelligent engagement with the visual source may be inspired (Imperatore,
2012 37). Although some young student designers may feel that the use of digital
technology supersedes the need to develop drawing skills, discussions with new recruits
(and even established designers in industry) have revealed that they can eventually feel the
need to teach themselves drawing after leaving their university design course, not believing
themselves to be fully effective without it. Indeed, exponents of other areas of expertise like,
for example, anthropologists, provide evidence of the effective use of drawing for
contemporary challenges, when the physical act of drawing can provide great flexibility
(Ingold 2007 7). Taussig describes the rich opportunity facilitated by an anthropologist’s
fieldwork drawings that can be read and reread to find ‘unexpected meanings and pairings’
(2011 47), and Kuschnir ( 2016 105) describes a number of benefits in using drawing in
fieldwork including the recording and expression of ‘memory, temporality, spatiality, [and]
visual perception.’

Many design courses, particularly textile design courses, continue to encourage students to
enhance their drawing abilities, indeed many design projects begin with a collection of visual
refences in a sketchbook. However, a renewed interest in achieving more inclusive and
sustainable systems of learning, and the development of creative thinking in all areas of
education, requires the construction of learning experiences that generate not only creative
products but also involve creative processes (Gustina & Sweet, 2014 46; Hargreaves, 2016
37). The promotion of formal training workshops has been recommended as a way of
improving student problem-solving and creativity (Karpova, Marcketti & Kamm, 2013), but
drawing classes can be fragmented and short-lived so it is important to make the most of
well-planned and accurately focussed workshops. The benefits for drawing studies that the
three-environment model proposes is to encourage the intelligent and deliberate use of
drawing, facilitate a multidisciplinary approach and help students to manage and use
complex data (Ritchie, Tinker & Power, 2015). It also recognizes the importance of the type
of proficiency acquisition defined in Kolb's Experiential Learning Model (Manolis, David,
Rashmi & Ravi, 2012).

Historically speaking, from the setting up of the schools of design, the extent to which life
drawing (as opposed to copying) should be a basis for training has been controversial, the
copying of patterns being seen as more appropriate to the needs of artisans, as design
students were then regarded (Macdonald 1970; Strand 1987). Indeed, different approaches
to copying formed the basis of the influential South Kensington System of instruction
(Kantawala & Daichendt, 2017), with little regard to the development of aesthetic or
imaginative sensibilities (Bell, 1963 261). Today, with their increasing use of digital copying
techniques, encouraging students to draw to interrogate visual sources has become very
difficult. In response to this challenge, the three-environments model is being tested in an
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educational context and is forming the basis for trial workshops designed to encourage
students, specifically, in the case described below, printed textile design students, to re-
examine their attitudes to copying from found imagery and to reassess the potential role of
drawing. Indeed, it has been found that the drawing activities associated with paper-based
copying are particularly conducive to the identification and reinforcement of intellectual,
practical and technical drawing competences.

3 The Long-term investigation and the Taxonomy of Drawing in Design

In the long-term investigation, structured interviews with designers and educators were
conducted in their place of work, complemented by further discussions to facilitate analysis
of the respondents’ drawings. In this way, the activity of drawing in the completion of design
tasks was identified throughout the design process and findings compiled in a taxonomy
(Schenk, 2016 179-189). Throughout the investigation it was found that at any given time
the terminology for different types of drawings or drawing activities was not consistently
applied, either across the design profession or, indeed, on design courses, and
consequently, one of the most exacting aspects of analysis, was achieving a consistent
definition of terms in the presentation of findings. Perry recognizes similar problems (1992),
and Love (2000, 295) cites confused and imprecise terminology as one of his criticisms of
design research. The author endeavoured to achieve consistent use of terminology for the
content of the taxonomy and has used or modified these terms as appropriate in the two
projects described below.

It is evident that the broad nature of designerly activity changes as the design process
progresses and it is apparent that the use made of drawing is correspondingly different. As
the design process moves through distinct stages that mark key changes in both designing
and drawing activity, a wide range of drawing competences can be inferred. The taxonomy
presented a linear model of the design process with design procedures like, for example
‘Preparation and Inspiration’, and ‘Briefing’ and Ideation’ given in the form of a progression,
and with the tasks employed in the performance of these procedures described in detail.
However, while the tabular format accommodated a comprehensive presentation of tasks
together with the roles that drawing and drawing competences play in their execution, the
taxonomy failed to embody the actual experience of drawing for design. Therefore, the
model has been proposed as an adjunct to the taxonomy, as an alternative way of
interpreting the findings of the long-term study in a more reflexive and expressive manner.

4 Three environments model of drawing in design

As part of the analysis of findings, design tasks and the associated drawing competences
were categorized into three areas of activity namely, intellectual, practical and technical, and
it is these areas that form the basis of the three environments model. The term environment
was chosen because it denotes a setting for activity and a milieu through which to move,
with activity and movement being significant characteristics represented by the model.
However, while the categorization of design tasks was readily achievable, categorising
drawing competences in three areas was more complicated in that many forms of
competence were derived from a meld of abilities and, therefore, intermediary or overlapping
areas were deemed necessary in the new model. Figure 1. shows the areas and
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intermediary areas of drawing competence, and Figure 2. demonstrates the spatial and
overlapping environments of the three-environments model.

PRACTICAL
COMPETENCE

Intellectual/ Practical/
Practical Technical
Competence Competence

INTELLECTUAL TECHNICAL
COMPETENCE COMPETENCE

Technical/
Intellectual
Competence

Figure 1. The areas and intermediary areas of drawing competence.

PRACTICAL

Figure 2. The Three Environments of Drawing in Design.

Whereas the core of the taxonomy was the design task, in the three-environments model it is
drawing competence that is the core and, as such, the model offers a basis for planning the
content of drawing studies. Of the three environments, the intellectual environment is what
might be described as the cognitive domain of knowledge, understanding, conjecture,
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memory and imagination. The practical environment may be seen to represent studio-based
creative practice, including drawing in various forms, and the technical environment may be
seen as the setting for the employment of specialist skills, digital skills, drawing techniques
and technical drawing. While design tasks are being performed, designers visit and revisit
areas of drawing activity that are supported by intellectual, practical or technical abilities, or
meld or combination of these abilities, and this ‘revisiting’ may support a view that the design
process is reiterative (Zimmerman, 2003 176). However, where the process is moving
through areas of competence, it can be claimed that ‘reiteration’ is not an accurate or,
indeed, a comprehensive description of that activity because the experience gained by
design activity enhances the designer’s drawing competence through learning. While design
activities require designers to revisit areas of their competence, the competence will have
changed. Therefore, while ‘going back’ may be a characteristic of design behaviour, it is
never to the same place. Figure 3. represents a designer's movement through and back
through the environments of drawing competence.

PRACTICAL

INTELLECTUAL TECHNICAL

Figure 3. Movement through the three environments.

While there have been numerous attempts to provide models of the design process that
capture all aspects accurately (Dubberly, 2004), there is still a lack of a single all-
encompassing theoretical model of designing (Green, Southee & Boult, 2014 515).
Unquestionably, design is highly complex, and it can be difficult to provide meaningful
comparisons between different design disciplines. Design researchers invariably conduct
their actual inquiries within their own specific design discipline, even if they later generalize
their findings and extrapolate conclusions about the nature of design itself. Dorst (2008 7)
claims that while the emphasis on the process of design has been extensive, ‘design
research has a blind spot for issues to do with the designer, the content of the design activity
and the context in which that activity takes place’. It is proposed that the three-environment
model takes cognisance of the designer, particularly the competence of the designer, in the
key design activity of drawing.
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5 Drawing for Weave

As mentioned above, during the time when the author was revising the taxonomy and
conceptualizing the three environments model, a practice-based project was also being
carried out with a colleague who was a textile design academic and expert weaver. In an
early pilot study for the DRG, the author undertook to produce various motifs that could be
translated into digital weave by this colleague so that, together, they could explore the
capability of the digital production process to represent the subtle graphic and pictorial
gualities of drawings in the form of a weave. The reflective notes, email correspondence
and, above all, the extensive portfolio of preliminary and developmental drawings produced
for the project, entitled ‘Drawing for Weave’, have now been analysed, and the findings
employed in an evaluation of the model.

Given that the investigation began primarily as a piece of drawing research, each design
step could be pursued in far greater depth and over a much longer time period than would
be possible in industry, thereby providing an opportunity to concentrate on the types of
drawing competence being required to complete each task. Thus, deliberately ‘slow’ in
execution, this practice-based project facilitated dwelling on the creation of several sets of
drawings as the design process progressed, focussing on the intellectual aspects of finding
and interrogating visual sources, then on practical exploration and experimentation with
media and visual form as concepts developed, and, ultimately, on the technical development
and refinement needed for presentation and production. The relative slowness of paper-
based drawing provided time and opportunity for ideas to be fully absorbed and transformed
in the mind (de Freitas, 2010 2). The drawing-facilitated design steps were both reflective
and reflexive in execution (Silverman, 2013 146), while the author explored the potential
synthesis between the drawn line and woven forms (Collette 2010, 13). Subsequent
analysis of the drawn record was revealing, and it was clear that learning took place and
improved competence achieved during the design process.

The study of the decorative qualities of natural forms is well established as a source of
inspiration in the decorative arts (Grasset, 2004) and it was decided that acer leaf shapes
would provide a good subject on which the designs of the motifs to be woven would be
based. The acer was chosen for a number of reasons including the availability of historical
imagery, particularly Japanese examples, and the opportunity to draw these plants from
observation. Pictures and photographs of acers were collected from various books,
catalogues etc., scanned and printed in black and white, and from these a diverse ‘bank’ of
images was categorized in large sketchbooks to act as a systematic set of references and
visual resources. Preliminary investigation assessed the pictorial potential of each of these
categories through adjacent sketches rapidly drawn in a range of black and white media, and
many such spreads were composed and annotated. Predominantly intellectual
competences were a prerequisite in these procedures of preparation and interrogation, with
the need for visual literacy and visual awareness, perceptiveness and observational skills
informing the search and initial analysis. The importance of interpretive ability and visual
literacy should not be underestimated and an iterative relationship with source material is an
important part of the practice of designers who incorporate elements and ideas from visual
sources into their work (Petre, Sharp and Johnson 2006: 189). However, the ability to plan
and draw quickly in a range of media is also essential in responding to a wide range of found
imagery, as was the case here. Figure 4. shows two double page spreads with adjacent
sketches.
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Figure 4. Two double page spreads from sketchbooks: Pam Schenk mixed media 2011

From the initial analysis, several key planning decisions were made in discussion with the
weaver. It was decided that the visual characteristics of black and white drawings to be
conveyed in five motifs, would be linear, tonal, textured and decorative, and that motifs
would be of increasing complexity and abstraction. For example, Motif One would be linear
and naturalistic and Motif Two tonal and naturalistic, Motif Three was to explore decorative
linear effects, and Motif Four was to exhibit the gestural qualities evocative of spontaneous
drawings. It was intended that Motive Five would be decorative and abstract, but this work
was not taken to completion because of time constraints. Another decision was that the
motifs would be designed in grey and black utilizing the white substrate to represent the
paper on which the motif was to appear ‘as though drawn’ in the final weave. Moreover, it
was agreed that by utilizing differing white, grey and black sections in both warpwise and
weftwise directions, several variations in the woven motifs would be produced and, thereby,
extend the inquiry.

The ideation and concept development phase produced an extensive range and type of
drawing activity, with many working drawings being created and improved drawing
confidence and competence achieved. A wide variety of free, experimental drawings
responding to the potential of the collected imagery and using a wide range of media and
substrates was produced, and even simple printing and stencil techniques were employed to
yield as diverse a set of drawings as possible. Figure 5. Shows examples of these drawings.
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Figure 5. Drawings exploring line, tone and texture: Pam Schenk mixed media 2011

The development and synthesis of the early concepts into the final designs for the motifs
were conducted through a process of re-visiting earlier visualizations, revision, and more
careful rendering and control of technique, thereby unravelling complexity and replacing it
with clarity, with drawing playing an important part in these intellectual and technical
exercises. Practical competences had prevailed in providing the fluent, spontaneous and
playful image-making essential for early ideation, but more technical skills were entailed as
accurate rendering became necessary. In order to clarify the concept for each motif,
precision was necessitated and, while learning occurred throughout the project, the phase of
the synthesis and development of the motifs was most challenging, and new skills
acquisition was essential.

The designs of various images were then presented to the weaver and, through a process of
feedback and modification, four ‘weavable’ images were achieved that fulfilled the previously
specified visual characteristics. As proposals for motifs were presented to the weaver,
expert feedback had to be interpreted through improved understanding of the technical
constraints of digital weave, adding another technical/intellectual skill attainment to the
author’s growing list of new drawing competences, with practical/technical drawing skills
being developed to manipulate the images in accordance with feedback. Of the Motifs that
were finally selected, Figure 6. shows Motifs One and Two and Figure 7 shows Motifs Three
and Four.
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Figure 6. Motif One and Motif Two: Pam Schenk mixed media 2011

Figure 7. Motif Three and Motif Four: Pam Schenk mixed media 2011

Table 1. shows the drawing competences identified in the review of the drawing for weave
project. Competences and intermediary competences are combined in columns, e.g.
‘Intellectual’ and ‘Intellectual/Practical’ because it is often difficult to precisely categorize
some terms, e.g. to 'visualize’ implies both intellectual and practical ability. Both technical
drawings and drawing techniques are situated in the final column.
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Table 1 Drawing competences identified in the drawn record of Drawing for Weave

Design procedure

Intellectual and
Intellectual/Practical

Practical and
Practical/Technical

Technical and
Technical/lntellectual

Collecting visual source Strategy; Oversight; | Observation; Search techniques;
material Visual literacy Recordmg; DIgIt?J scanning and
Sketching printing
Categorizing visual Perception Cropping; Recording; Image
source materials Interrogation:; Composmg; editing; Creating
Sequencing layout
Recall
Initial interpretation of Observation; Fluency; Rapidity; | Copying; Tracing;
sources Translation; Visual | Spontaneity Indicating
awareness

Agreeing plan of project

Conjecturing;

Diagrammatic;

Digital weave-savvy;

Interpreting; Visualizing; Drafting
Communication Composing
Ideation and concept Conceptualization; | Assurance; Technical drawing;
development of motifs Analysis; Inspiration | Expressiveness; Tracing, Stencilling
Playfulness
Synthesis and resolution | Synthesis; Precision; Rendering; Control
of motifs Resolution; Accuracy; of media and
Revision Dexterity drawing instruments
Presentation and Communication; Refinement; Responding to
response to feedback Persuasion, Clarity | Reinterpretation; Instruction and
Manipulation Specification

While by no means comprehensive in presenting the full range of competences implicit in the
drawn record, the table demonstrates movement across the three-environments of drawing
competence while also depicting movement down through the design process. For example,
ideation, or creative thinking, requires both the intellectual capacities to analyse and be
inspired by visual sources, but also relies on the practical ability or assurance to play around
with emerging concepts through drawing, and then the application of techniques to give
more concrete form to these sketchy concepts.

6 The Constructive Copying Workshop

Encouragement of the type of movement through intellectual, practical and technical

competences identified in the project described above, formed the basis of a DRG project to
investigate drawing-based copying techniques. A workshop was conducted with two groups
of 2" year printed textile design students and, through discussions with the students’ course
director, a copying vocabulary matrix was put together to define terms for drawing activities
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and for a range of copying techniques. The specific aims of the workshop were also defined
as ‘to enhance awareness of the stylistic characteristics of visual sources, to encourage a
reflective practice of drawing for design, and to enhance awareness of effective copying
techniques’. Media were deliberately limited, and students were asked to use only black
pencil and A4 tracing and cartridge paper. This was to not only to get them to concentrate
on the copying tasks and not on textile design, but also to maximise comparability in the
drawn outcomes. Students were all given the same textile-based image to copy from, e.g. a
section from a Liberty print, and asked to draw in response to the terms in the matrix. They
were also encouraged to use online reference to a thesaurus and asked to make reflective
notes on the meanings of the terms and their experience of working with them. The terms
comprised ‘trace’, ‘reproduce’, i.e. to produce some form of facsimile or direct reference to
the original; ‘investigate’ and ‘deconstruct’, i.e. to interrogate the original for innovative
potential; and ‘memorize’ and ‘reinterpret’, i.e. to seek inspiration from the original. During
each workshop the author conducted short opportunist interviews, small group discussions
and observations of drawing practice in the studio as the students worked, with more
structured interviews being conducted after the students had had opportunity to reflect on
their practice. By analysis of findings from these interviews, the students’ drawings, and
their reflective notes made during the workshop, it was evident that they all had perceptive
and informed comments to make about their experience of drawing-based copying.

For example, starting with the term ‘trace’ the students soon found that they were made to
look more carefully at an image in order to trace it and so notice features they would not
have otherwise, and they found that to ‘reproduce’ involved a completely different set of
practical skills than was typically required of them. While ‘investigate’ and ‘deconstruct’
prompted them to try inventive and imaginative techniques that they would not have
undertaken otherwise, or, that they may have already been using but with only tacit
understanding of that use. Drawing to ‘memorize’ was particularly mentally taxing, and,
interestingly, their responding to the term ‘reinterpret’ prompted in many cases an in-depth
guestioning of their usual methods when working from found imagery. In the reflective
notebooks kept by the students for the workshop, they noted their difficulties and what they
regarded as their successes, and, in most cases, they articulated their drawing strategies
well, even including, in some cases, personal reflections on their own established drawing
practice. Indeed, in some cases, this led students to consider reassessment of these
drawing practices particularly with regard to copying techniques. It was also interesting to
note that is was not just the students who were known to be interested in drawing that
responded well to the workshop. There were some who, while acknowledging that they
generally preferred working on screen, nevertheless became intrigued by the intellectual
tasks of deciphering the technical terms in the matrix and of differentiating between them,
and so were able to put aside their inhibition about drawing on paper. Further details of the
workshops and the results of the study are described elsewhere in the literature (Schenk &
Parker 2019).

7 Conclusions

The experience gained when the weave project was conducted had an implicit influence on
the development of the three-environments model. The motifs were designed consecutively
and, as the design of each motif commenced, analysis returned to the bank of images
collected and to the initial interrogation of these visual sources. It was evident that, in the
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design of the second and then, increasingly, with the third and fourth motifs, understanding
of the potential of the imagery employed, the practical handling of media to aid ideation, and
the knowhow relating to technical constraints all saw significant improvement. A more
recent review of the drawn record of the project has shown that a wide range of different
types of intellectual, practical and technical drawing competences combine differently
through each stage of the design process. Therefore, as indicated in the three-environments
model, it can be concluded that not only is there a need for the association of intellectual,
practical and technical competences in the application of drawing to design activities, but
also that the experience of the designer is one of movement through, and back through, the
environments of competence, and that pertinent learning occurs and accumulates on the
way.

How could drawing studies be provided in a way so as to introduce and enhance this form of
pertinent learning, a kind of cognition that not only improves perception of, and response to
the features of a particular design project but also intrinsically enhances drawing
competence? The Constructive Copying Workshop was predicated on the three-
environments model, using a matrix of copying terms to unite intellectual and technical
knowhow and thus prompt practical responses. It was found to be successful in
encouraging an enquiring approach in students’ use of drawing and a profound
reassessment of their own established drawing practices. It also stimulated a rethink of the
pivotal act of copying in seeking inspiration for innovative solutions. When the practical work
of twelve students from the workshop, each creating six copies from the same source, was
assessed at the end of the project, of the seventy-two drawings produced, none of them
were the same and all were inspiringly original.

It is particularly relevant that in both the weave and workshop projects, inquiry was
concentrated on the early stages of the design process, particularly on the search for
inspiration from visual sources and the initiation of design concepts, and both sought to
exploit paper-based drawing in these endeavours. Indeed, they demonstrated the
effectiveness of such drawing in the range of tasks performed. It is undeniable that,
increasingly, in the progression of design projects, designers adopt digital means to solve
technical problems and that the laborious drafting and rendering aspects of the
specifications and technical drawings that form the completion of a design project are no
longer done by hand. However, it is apparent that many designers in industry still draw on
paper in the early stages described above. We owe it to our students to make sure they can
use drawing in the most appropriate ways possible when they too join the design industry.

This opportunity should include not only those students that have already established their
drawing practice, but also those that have not. Indeed, there are many students on design
courses that have either not had the opportunity or, alternatively, have not seen the need to
learn what might be thought of as old fashioned and outdated paper-based drawing methods.
With the complex challenges that come from knowingly working in the three-environments of
drawing as defined in the model and mirrored in the workshop described above, they may be
convinced it is worth their effort, and so the model may help bring about new approaches to
the teaching of drawing in design.
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This paper focuses on the connections and resonances between an ethical and philosophical
concept of care and service design. The paper contributes, on one hand, to discussions on
service design seen as a dynamic discipline that addresses relations and responsibilities
when shaping our futures. On the other, it highlights the concept of care in our everyday
choices, and how it matters in learning context. We first frame our take on service design and
our motivation to recalibrate the focus on human-centred design by enhancing, with the
concept of care, the understanding of interconnectedness. Then, we introduce, based on
literature, three lenses to view the everyday manifestations of care through different
perspectives and horizontal depths. We also introduce an experiment within a university
course on service design where we included an additional, value-based layer, on ‘care’. The
three lenses are then used in discussing and students’ learning reflections and design
outcomes, as well as the potential and challenges of the experiment as a transformative
experience. Based on our observations, we propose that care as a concept can support in
bringing deeper understanding on interrelatedness to service design education.

Keywords: service design; care; education; relations

1 Introduction

Service design is dynamically emerging field (Sangiorgi and Prendeville, 2017). It seeks to
understand and coordinate what is meaningful for people and organisations, and a skilled
practice to deliver and co-create valuable outcomes. The focus and competence
development in service design have shifted from mainly working for outputs (e.g. interfaces
and interaction), to increasingly considering three interconnected elements: a) a change-
oriented, people-centred, creative and systematic process; b) a transformational, people-
centred, collaborative, exploratory mindset; and c) an approach that fosters learning and,
through that, change (ibid, p.28). Rachel Cooper (2011, xii) has stated that as services focus
“in interactions, relations and activities rather than on objects” they deal with sustainability
and human-centred approaches. Service design thus could increasingly be a vehicle for
small scale and wider societal transformations.

To address sustainability and long-term societal change, the conceptions on human-centred
design and empathy, the two crucial building blocks in service design, need to be revisited.
Manzini (2011, p. 4) suggests that the “most common approach is to see the user as an
individual, bringing needs, desires and knowledge to be listened to and integrated into the
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design stage and the assessment of proposals and end results.” In this scenario, a user is
active in stating needs, but passive in action (Ibid). The concept of ‘designing for services’
however, widens perspectives on the role of individuals and communities. Manzini, by
following the thinking of Nussbaum and Sen (1993), proposes that assigning value to users’
abilities and competencies these users can become more active participants, blurring “the
roles of the service provider and receiver” (Ibid).

To follow this line of thinking we, the authors of this paper, set up a course named Designing
for Services (hereinafter referred to as DfS-course). For seven years we have strived to
educate design students to explore, collaborate and facilitate learning of the participating
stakeholders, while taking into account human competences and responsibilities. This
pursuit was supported through selection of course partners. We have extensively worked
with public sector, with City of Espoo as a returning partner for the past three years. In the
latest edition of the course, the teaching team wanted to underline the relational nature of
designing for services by introducing an overarching theme 'Fostering Care'.

The introduction of the theme served three purposes. First, it was an attempt to emphasize
the shift from a narrow way of seeing human-centred and empathic design, as requirements
of fulfilling individual ‘needs’, to a more comprehensive and relational view. As designing for
services, fundamentally, is about orchestration of elements that together create holistic
service experience (Ostrom et al., 2010), it extensively engages with relationships. “To care
about something, or for somebody is inevitably to create a relation” (Puig de la Bellacasa,
2012, p. 198). The ‘Fostering Care’ theme was envisioned as a way to foster service culture
that can be understood as acting for the benefit of others, taking responsibility, participation
and co-creation of sustainable ways of co-existing.

Second, it sought to trigger students to reflect on designer’s responsibility when considering
wider social and environmental impacts. We introduced caring as a mindset and practice for
training designers as custodians of care, who “create spaces for others to reflect, make
mistakes, learn and debate” and “support people in caring and changing their environment
as they might wish” (Light and Akama, 2014, p. 160). The theme aimed at shining an
additional light on the philosophical choices, for example varied dimensions of participation
in inclusion, that designers have when encountering others, co-creating and making.

Third, the theme served as a lens for reflecting on potential pedagogical questions. In Donna
Haraway’s words: “It matters what matters we use to think other matters with, it matters what
stories we tell to tell other stories with... it matters what thoughts think thoughts... It matters
what stories make worlds, what worlds make stories” (Haraway, 2016, p.12). In line with
Haraway, Puig de la Bellacasa (2012, p.199) points out that “creating knowledge is a
relational practice with important consequences in the shaping of possible worlds”. We used
these metaphors to reflect upon the impact and responsibility of an educational setting. Thus,
we assigned highlighted importance to whose ‘stories’, and in what ways, are told to the
students, as these affect not only the students but also their project outcomes, the client and,
ultimately the society. The DfS-course with the theme “Fostering Care” served as an
experimental setting to learn about potential of introducing the lenses of care in a design
project with a partner. This paper presents the insights which surfaced during and after this
experiment.
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2 Care is visible in our daily choices

In order to understand what care could mean in the context of DfS-course and its themes,
broader definitions of care are introduced. Moving beyond the common associations of care
being a nurturing, caregiving, person-to-person event, we aim to explore the more complex
meanings and occurrences of care.

2.1 The myth of the autonomous individual

Joan Tronto (2013) emphasizes that care is not a theory but a concept. This concept
becomes vividly embodied and visible through daily behaviour, choices, activities and
encounters with others. When we, humans, care for something, we create relations that are
highly personal and individual, but also easily unnoticeable and sometimes automatic.
Yeandle et al. (2017, p.8) argue that care might be ubiquitous as it is typically mundane and
taken for granted; therefore, it often remains forgotten, marginalized or excluded. The well-
established, broad concept of care by Joan Tronto defines the essentiality of care quite
comprehensively. “On the most general level, we suggest that caring be viewed as a species
activity that includes everything that we do to maintain, continue, and repair our ‘world’ so
that we can live in it as well as possible. That world includes our bodies, ourselves, and our
environment, all of which we seek to interweave in a complex, life-sustaining web” (Tronto,
1993, p. 103). Care stems from the premise that everything exists in relation to other things;
it is, thus, relational and assumes that people, other beings and the environment are
interdependent (Tronto, 2017, p.32).

In the modern Western societies, we conceive the world as centred around humans, thus not
perceiving or, perhaps, forgetting that we are all parts of a large life system. As Annemarie
Mol (2008) points out, in the Western culture, people often think they are autonomous,
independent individuals. However, many Westerners no longer cultivate their own food, sew
their own clothes nor bury their own dead (Mol 2008, p.4). Thus, we are always, inherently
connected to other humans. Moreover, we cannot generate substances needed for our
physiological survival, e.g. fresh water and oxygen, and all materials without natural systems
and the elements they are comprised of. Currently, our societies and lifestyles are built in a
way that masks the interconnectedness and dependency on nonhumans. These
perspectives have developed over centuries due to many, interrelates reasons (Zylstra et al.,
2014). Puig de la Bellacasa (2012, p.197) argues that a changing perspective about
nonhumans is a vital requisite of collective thinking in interdependent worlds and demands
thick vision of caring. It requires de-centering the human, acknowledging that nonhumans
are not servants of humankind; they are here to live with (Puig de la Bellacasa, 2010, p.161).
A species, including humans is not going to survive alone, and care should be extended to
nonhumans. Thus, it is important to realize that humans are extensively dependent on and
connected to other humans and to the supporting structure of different relationships,
communities and ecosystems.

Additionally, there seems to be an underlying, hidden division how personal lives and public
lives are seen in the society, in relation to care and human dependency on others. According
to Hankivsky (2004), a liberal model of citizenship too, assumes that people are autonomous,
independent individuals who are able to take care of their own basic needs. This is a “narrow
and incorrect view of the human condition” and the “reliance on family and friends in the
private sphere is acceptable, but individuals are expected to transcend dependency once
they enter the public realm” (Ibid., p.6). It seems that care and dependency are accepted as
being a natural part of human life in the private, close family relations, but dependency on
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society or the state is seen as an exception for only the weak and underprivileged, not as a
norm (lbid., p.6). This further strengthens a distorted myth of an autonomous individual
which is deeply rooted in the structures and ways we have built our society.

It is fundamental to understand that, in essence, we all are givers of care and also receivers
of care. It is easy to picture this when people are infants, infirm, and frail in old age, but as
Tronto (2013, p.146) points out, all people have needs, all of the time. When people
recognize their own needs, they more likely recognize the needs of others as well. This
recognition of care and its relations as well as the amount of the time devoted to caring
others as for themselves (lbid., p.146), helps to highlight the, sometimes, silent meanings
and value care has in our daily lives. “Until we recognize that we are care receivers, all,
there can be no change in the ways that we think about care or in the fact that it is
undervalued” (Ibid., p.150). In this paper, we see that this is in line, and further elaborates on
how Manzini, Cooper and others above frame service design, and turn our attention to the
interconnected nature of service, and highlight the potential of care in service design
education. In the following, we will further elaborate caring as a transformative theme.

2.2 Tansformation of values with the new ethos of caring

According to Tronto’s (1993, 2013) well established work on care ethics, care has always
been embedded in all types of communities and societies, regardless of how these
communities were organized. Every society, based on democracy or not, has had to resolve
the question of responsibility of care and how the responsibilities should be distributed
(Tronto 2013, 148-149). Several authors (e.g. Yeandle et al., 2017; Hankivsky, 2004; Tronto,
1993, 2013; Puig de la Bellacasa, 2017; Tsing et al., 2017; Haraway, 2016) have
emphasized that, drawing from the feminist thought of equality, such as equal rights, equal
voice, the ethics of care have sought to bring care (in its broadest environmental, life-
sustaining meaning) into the light of public debate. They have aimed at highlighting the
equal importance of care related to societal, political and environmental issues, as care can
be treated as a distraction from the ‘really important’ issues.

However, care should not be ignored or demoted out of the way for the ‘really important’
societal and political matters. Care simply exists, as Puig de la Bellacasa (2012, p.198)
notes “care holds the peculiar significance of being a ‘non-normative obligation’: it is
concomitant to life — not something forced upon living beings by a moral order; yet it obliges
in that for life to be liveable it needs being fostered. This means that care is somehow
unavoidable”. Inevitably this points to the question of dominant cultural values, around which
societies are centred. Tronto (2014, 2018) contributes to this question by arguing for
transformational turn to what we have emphasized and what has been considered important
cornerstones and values in our Western society.

Such radical changes require collective mental transformation, intent and skills, a new way
of perceiving and relating oneself amongst the others as an interconnected state of being.
As our current ways of thinking reflect what matters the most to us, we need to focus on our
underlying moral and ethical values. In a five-phase process of care, with corresponding
ethical qualities, Tronto (2013, p. 34-35) brings forth the aspect of solidarity called caring
with. She notes that the ethos of caring with is not the same as judging one’s self-interest,
instead it has to do with both, the collective and self-interests in the long run. “To do so
requires a change in the values of citizens. It requires that citizens care enough about
caring—both in their own lives and in the lives of their fellow citizens” (Ibid., p.34-35). Thus,
from a city or a state perspective, caring democratically requires a democratic process by
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which citizens are able to care with their fellow citizens (lbid., p. 13), meaning supporting and
enabling structure in line with the ethos of caring.

Mol (2008) reflects through the context of diabetes the logic of care in our society and the
role of a collective, e.g. a City, when it comes to responsibilities and enabling or hindering
factors of care. According to her, it is central to think whether a public administration should
ask individuals to change their ways of living, or should we focus on changing the conditions
and environment around them instead (Ibid). This is a question of caring - taking the
responsibility and the burden of change on collective shoulders instead of making
recommendations, guidelines and campaigns about the ideal life styles.

Sharing responsibility is a collective action, not an abstract, scientific or legal endeavour
(Tronto 2017, p.32). The ethos of caring is not regulated or limited by the markets, economy
or money per se, instead, it is our value system and what is commonly held meaningful in life
that restrict care and its full potential occurring in our world. As Tronto (Ibid.) sums up, caring
with occurs when a group of people is able to rely on an ongoing cycle of care to continue to
meet their caring needs. When such patterns become established and reliable, they produce
the virtues of trust and solidarity (Ibid.) thus fostering the ethos of caring becoming
mainstream in the society.

2.3 Three lenses of care

The review on care surfaced different perspectives on how care can be interpreted and
perceived. The everyday manifestations of the concept of care can be seen through different
perspectives and horizontal depths. They can be summarized into three lenses:

e Lens 1: Care as an act - to care for, to care about. Care is an object or an act - I'm
going to give my care to someone. This lens could be seen as a rather ‘superficial’
lens of care.

e Lens 2: Care rooted in the mindset of interconnectedness. An individual
acknowledges that they are part of a system and are in relationship with and
dependent upon others, both humans and nonhumans, in this system. They view
themselves both as a giver and receiver of care and have a mindset paying it forward.

e Lens 3: Care is omnipresent, care simply exits. Care is present everywhere where
there is life: in every action, in every breath, in every interaction; the planet wouldn’t
exist without care. This could be viewed as a strongly philosophical lens and,
potentially, as a paradigm of future.

These lenses are not mutually exclusive and overlap in some aspect and differ in other.
Collectively, they highlight that the same event and appearance of care can be seen through
different lenses simultaneously. However, we argue that the thick understanding of care
requires ability to be present, listen and sense the ongoing, constant everyday unfolding of
care.

3 An Experiment — everyday unfolding of care

To explore the concept of care in everyday context of learning environment, and see how,
and if, it's influence can be tracked, the authors set up an open-ended experiment. A
university course, Designing for services (DfS), gave a frame to our experiment and data
collection; in other words, this university course had its set of learning objectives dealing with
service design that were only partly overlapping with the concept of care.
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DfS-course is a Master's level, intensive, 6-week-long teaching module at during which
approximately 25 students, the majority having background in design, and a few in
engineering or in business, learn about designing for services. The course includes readings,
lectures and in-class workshops. The students read fundamental and latest literature on
designing for services, co-creation, and design tools; through in-class workshops, they also
apply this knowing to their project work. The course also includes project work with a real
partner on a commissioned brief. Each year a partner, lately a local municipality, proposes
one or several briefs that address current needs of the city and its citizens. Teams of
approximately five students work with these briefs: together with the partner and
stakeholders they build an understanding of the problem arena, co-design potential solutions
and, finally, outline a solution proposal. As explained above, the course focuses on not only
building students' skills and capacities of making sense of complex service structures,
participation and application of service design approaches, but also aims to educate
responsible, empathic, reflective designers. Adding the care theme created an opportunity
(and necessity) to include additional, care-related content to the course.

Hence, rather than carefully planning every instance of the course through the perspective of
care, we focused on a few key interventions, and allowed the theme to evolve naturally and
reflexively following the flow of the course. This learning by doing approach included four key
types of data collection. Throughout the course, we collected literature, written instructions,
announcements and lecture slides given to the students. We followed the lectures and
workshops given and organised by the teaching team and guest lecturers, and the
presentations given by the students, and documented whenever possible, the instances
when care was addressed. We followed students’ weekly learning diaries, a mandatory
course assignment, to gather insights about their individual reflections on care. Finally, we
analysed student teams’ final written reports and presentation. In addition, before, during
and after the course, we deepened our own understanding of care through literature. This
literature review and its key insights - the three lenses of care introduced above - lead to the
development of an analytical framework through which we retrospectively and iteratively
analysed the effect of the “Fostering Care” theme on the DfS-course. Findings of this
analysis are presented in the next sections.

Retrospectively, we, the teaching team studied the course contents through the three lenses
of care. We mapped the content of the student briefs, weekly readings, lectures,
announcements and our input during the mid-term presentations and the dress rehearsals of
the final presentation. We concluded that notions, stories, examples about care were related
to the students through at least eight instances: (1) project briefs; (2) week one and five
readings; (3) an introductory lecture on care and a following care-related discussion; (4)
feedback on the first team presentations; (5) a fostering care workshop; (6) a lecture and
workshop on interconnectedness, systems thinking and sustainability; (7) a more-than-
human care workshop; and, finally, (8) an introduction of a 'Care Statement' assignment for
the teams. Twice we also nudged the teams to address care in their teamwork presentations
- before the midterm and the final presentations. This overview, however, presents only the
perspectives and the 'stories' about care that we delivered to the students through the official
course materials and events. It does not review all the interactions that the students might
have had with the topic. Nevertheless, it provides an opportunity to extract examples of
learning by getting a glimpse into students’ insights on care and the course overall.
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4 Care as transformative theme for individuals

During and after the course, we were able to track explicit signs of transformational insights.
The theme and the course overall urged several of the students to recalibrate their
perspectives about their own design work, projects and role in the society. Care surfaced as
a transformative topic that urged the students to reflect on their previous work and projects,
and their overall approach to design. For example, a student reflected “somehow this topic
[of care] made me reflect my previous designs, did | offer the care to the users through the
new launch function? Would users feel the care from the services?” Another student wrote
that the interaction between the designing for services approach and topic of care
transformed her designer identity. Moreover, this interrelation fostered students to reflect on
their responsibilities. For example, a student revealed that during the course she began to
pay more attention to problems related to society and surroundings affecting life equality and
the whole ecosystem. Another student wrote that the course opened up the topic of
responsibility of a designer without providing definite answers, guidelines of rules and how
she attempts to be more conscious of these issues in the future.

The topic of care in the context of the DfS-course seems to have been a transformative
experience to a few students. However, the majority of the students did not explicitly reflect
on care not responsibility in their learning diaries, but focused more on the more
fundamental components of the course. Based on our observations and analysis, we are
able to distract elements that potentially impacted these students’ abilities.

The placement of this additional experimental component and its interrelation to course’s
main content. In the first week, about a third of the students reflected on the concept of care
by referring to the weekly reading: Light and Akama (2014) paper, and only a few students
reflected on the introductory lecture on care. One student’s outburst in his learning diary well
describes the situation: “Even though the discussion on design was interesting, I just don’t
have the capacity to take it all in and start poking around my existing conceptions of design,
designers and service design. It feels like just when | think I'm starting to do quite good in
understanding what this service-oriented design culture means in the first place, Manzini
comes in and says it’s not sufficient anymore — we’re already moving to the next evolution.
Then Light and Akama throw in the concept of care and now | can honestly say I'm not
completely sure what’s going on anymore.”

The engagement with the topic seems to have decreased during the weeks that did not
include specific care-related content and increased when the topic was explicitly address in
the workshops, readings and lectures of the week. The instances of care-related content
might have triggered more reflections as a whole rather than on their own. Later during the
course, after the workshops on systems thinking and on more-than-human care, about one
third of the students brought up ‘the concept interconnectedness’ and how humans and their
actions affect the systems, other humans and non-humans. It seems that the systems
thinking element was needed to tangibly demonstrate how people’s decisions and actions
affect the overall system.

The ambitious objectives and the intensity of the course seems to have affected the
engagement with the topic, too. By the end of the course, a student revealed that the fast
pace of the course hindered their ability to engage with the topic, as they were immersed
into learning service design and working on the team project. The dynamic, active setting of
the classroom dynamics boosted the ability of some of the students to engage with care. For
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example, a student proposed that the dynamic workshops throughout the course helped him
to better engage with themes like care and empathy on design. He referred them as “things
that | thought about but never got to really put on or apply on my actual thinking.”

Finally, students' backgrounds, previous skills and knowledge seemed to affect the extent of
interaction with the topic of care. Those who had more previous experience with the design
tools were more able to add this additional layer of care to their learning outcomes. For
example, during the two specifically care related workshops, it seems that those who already
were able to reflect on the notions of interconnectedness, had more experience of designing
or were more used to reflexivity and expressing feelings, were more able to adopt and digest
the care topic.

5 Manifestations of care in the design outcomes

“Fostering care” care theme was included in the project briefs yet it was more explicit in
three of the project briefs. In the final concepts, the teams both included and excluded care.
Three out of five teams implemented notions of ‘interconnected care’ in the core principles of
their solutions. For example, one team created an overall concept and guiding principles for
development of a mindset of care within the City. Another team focused on caring for one
stakeholder group of their project to boost their ability to provide care and foster care within
the system. A third team proposed that the city officials should foster care for the immigrant
population by increasing focus on citizen participation in their structural processes, e.g.,
decision-making. However, while some were able to reach more strategic level, along their
care-centred concepts these teams proposed rather traditional designing for services
elements and tools, such as a workshop concept, a design game to facilitate collaboration,
or a website (see figures 1 and 2). Meanwhile, one of the teams used certain notions care
for - care about (lens 1.) as an element in their solution, yet did not seem to incorporate the
“‘interconnected care” into their concept. Finally, in one team’s project care was addressed
with a small remark stating that the concept aims to care for a stakeholder group which was
not directly involved in the process or addressed with the solutions.
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Figure 1 A team that focused on finding ways to support collaboration for sharing resources between university

and municipality proposed several tools that help in mapping out how different people and units are connected,
and how to create new connections on personal and more systemic level.
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Figure 2. A team that focused on supporting start-ups at the city proposed three guiding principles to their
concept titled ‘Total care’. The guidelines reflect their findings on individual, processes and connections levels.

Reflective analysis of team communication about the projects yielded two insights. First, the
reports did not necessarily reflect the extent to which teams engaged with the topic, thus
establishing relationship between the concept and “Fostering Care” theme require a focused,
reflective analysis of the project outcomes through the lenses of care. This was especially
visible when contrasting two teams. While one team successfully conveyed care in their
report through the soft, caring language they used and the stories they told; the presence of
care in this project was indisputable from the first glance. Meanwhile, another team was not
as sharp in communicating their findings and core elements of their solution in their final
presentation and report. At an initial glance, the project did not seem to reflect on care;
however, after a more thorough reading, the team had actually engaged deeply with the
topic and embedded it into the solution extensively by focusing on communities and
responsibilities. Second, the stories about care from the care-related course content, shaped
the content of the project reports. In these reports, almost all teams used the quotes about
care presented in the first lecture and course reading material. Teams were repeating stories
they had heard — the terms, argumentation and the definitions of care. Therefore, the stories
told by the teaching team had shaped the students’ stories, and we hope, further have the
potential to shape the stories of, and the reality within the municipality and society.

6 Discussion

Service design education focuses on how to make sense of and propose solutions for
change. Literature on care acknowledges and embraces the necessity for societal change,
however, yet very little is proposed on how to tackle the issues. With the spirit of Tronto’s
(2013, 2014, 2018) argument on transforming what is held meaningful in our society, we
experimented with what happens when philosophical and ethical concept of care is bridged
with educational setting and laid over an existing service design course structure. Thus, this
experiment is a contribution to discussion of connecting care and service design (e.g. Light
and Akama, 2014). More precisely, we were interested in how the values of care,
responsibility and mutual respect can be addressed, cultivated and fostered in design
student education, within a context of a municipality by applying the skills and capabilities of
service design.

There seems to be more profound relations between service design and care, than what it
seems at first glance. The three lenses of care presented here give both structure and frame
to explore and analyse these connections. Interestingly, there is a resonance how the
mindset of systemic thinking within service design links to features of care as a mindset of
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interconnectedness, the lens 2. in our frame. Both approaches carry similar essence and
mentality of paying it forward. More precisely, both emphasize seeing a whole as a sum of
its parts, where the parts are in relation, sharing connections, dependencies and purpose,
and where an individual understands herself as both the giver and the receiver.

Puig de la Bellacasa (2010, p.162) reflects that working with ethical issues of care changes
the person. Naturally, educational context has always short-term and long-term impacts,
some of which only surface months or years later and some might never be explicitly voiced.
We became aware how the concept of care as an additional layer in a service design course,
was able influence the way the some of the students view and understand designers’ role
within these contexts and society in general. In this paper, we can only share the insights of
those students that recognized and documented the implications in the learning diaries. As
only few students directly reported their transformative learning experiences and change of
mindset as result of working with care, the implications of the experiment might (or might
not) only surface in the future, while the students continuing the stories of care they learned
in working life. Thus, we can only assume some the long-term implication.

Design for service has gained attention as one of the vehicles to foster and support societal
change (e.g. Meroni & Sangiorgi, 2011, Sangiorgi & Prendeville, 2017). In such context, the
building blocks of service design - human-centred design and empathy - need to be revisited
and expanded with other relevant notions. One of such notions is care and caring as part of
everyday design choices. Design education admittedly serves as a one of the ‘nudge agents’
in our society, contributing to shaping societal futures. However, further research is needed
to trace the potential implications of these studies on their partners.

7 Conclusions

In service design education, we need thinking tools to recalibrate the focus of service design
from customer needs as a driving force to a more relational and responsible world view. This
paper contributes to service design by studying the concept of care as a potential frame for
emphasising interconnectedness. We have introduced three lenses on care as tools to
investigate learning in a service design course. We looked at how the concept of care can be
addressed, cultivated and fostered within an educational context by applying the skills and
capabilities of service design. The paper also seeks potential connections between design
for service and the concept of care. In addition, to study this connection in a learning context,
we have extracted how the concept of care represented itself in student project design
outcomes and individual students’ reflections.

The open-ended experiment yielded three sets of results. First, through a literature we were
able to articulate three lenses of care: care as an act, care rooted in interconnectedness and
omnipresent care. These lenses have served as a reflective and analytical tool for analysing
course content, student learning and outcomes of the course project course. Second, the
addition of care and the interplay of this theme with other course content urged several DfS-
course students to recalibrate their perspectives on care and role of the designers in society
as well as in relation to care. We also uncovered that the impact on students, that the theme
might have had, was influenced by placement of the care-related content; its interrelation
with other course content; high intensity of the course; active, workshop-like setting of the
classroom and backgrounds of each student.
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Moreover, analysis of the solutions proposed by students showcased that the care-related
content and workshops introduced by the teaching team resurfaced in student solutions,
presentations and final report. These results highlight the potential of incorporating care as
an extension of the current designing for services approach as a vehicle for sustainable
societal change and lay foundations for the necessary further research on the topic.
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Teaching computer coding to students of design presents a unique context, with its own set of
challenges, from affective factors like motivation and stress, to the cognitive load of coding
itself. But design students also bring unique strengths to the table, ripe to be magnified
through code. This in-progress study introduces the Mini UnGame ENgine (MUGEN), a
custom made software tool with associated pedagogical materials, in an attempt to bridge the
gap between computer science research involving the pedagogical applications of game-
making, with the the instructional needs of contemporary design classrooms.

Keywords: pedagogy, game, code, computation, digital, interaction, web

1 Introduction

Teaching computer coding to students of design presents a unique context, with its own set
of challenges, from affective factors like motivation and stress, to the cognitive load of coding
itself. Such challenges can make even small projects daunting to learners and instructors.
But design students also bring unique strengths to the table. They are often highly motivated
to learn tools that expand their creative powers, and they have invaluable productive skills
such as illustration, photography, and even project management, ripe to be magnified
through code.

This case study describes the in-progress development of one pedagogical response to
these challenges and opportunities, informed by a strand of game-based education research
in the constructionist tradition. The heart of the response is MUGEN: The Mini UnGame
ENgine, a simple JavaScript library that allows novice coders to create small game-like
experiences. MUGEN offers a flexible learning tool that can support an instructional
approach focused on visual design, or an approach focused on coding, or on an approach
that balances the two. The present study aims to use this tool and the pedagogical materials
developed in conjunction with it to bridge the gap between computer science research
involving the pedagogical applications of game-making, with the instructional needs of
contemporary design classrooms.

2 Review of the literature
The educational potential of video games has been investigated, touted, and commodified
for decades. The Minnesota Educational Computing Consortium, for example, began in the

156



1970s to produce iconic computer games like Oregon Trail and Number Munchers, which
would become cultural touchstones for countless elementary school students in Generation
X and the Millennial Generation (Jancer 2016). These types of educational video games
follow what can be called an “instructionist” pedagogical model, wherein students learn by
playing video games whose content imparts information or skills (Kafai 2006). While this has
been a popular approach, there is another model of game-centric pedagogy: a
“constructionist” approach of learning by making games (Kafai 2006). This approach has
been explored by researchers of Human—Computer Interaction, Computer Science
pedagogy, and related domains. Following a similar path, the present study in design
education also adopts a constructionist approach in relation to teaching code.

In their 2016 study, Batista, Connolly, and Angotti conducted a broad review of studies on
teaching code through game-making. The dozen papers they selected for discussion
reflected a variety of programming languages, and a variety of learning objectives, all falling
under the umbrella of text-based programming languages. Moreover, the studies varied by
scale: while many were designed around a semester-long intervention, at least one (Sung et
al. 2011) focused on much shorter instructional modules. Despite the diversity of these
studies’ particulars, Batista, Connolly, and Agnotti noted that the overall body of research
indicates that game-making code pedagogy is “a promising strategy to arouse the interest of
young students” (2016).

Two of the papers included in that review stand out as particularly relevant to the present
study. The first, by Lewis and Massingill (2006), addressed game-making pedagogy in a
university-level, second-semester computer science course using the Java language. They
created a custom software tool to simplify game programming to a course-appropriate level,
and deployed it in a semester-long program of study, designed by the researchers to meet
the course’s existing learning outcomes and broader departmental curriculum through a
game-making approach. Lewis and Massingill (2006) note that their software tool was
created in such a way as to force students to learn how to study software documentation—
an intentional design decision to teach this vital skill, and one which the present study was
informed by.

The results of their study indicated that the game-making approach tested by the authors
was as educationally effective as the standard non-game-making approach, and furthermore
that students found the game projects to be more engaging and rewarding than traditional
assignments. Moreover, the researchers noted that the programming tool promoted
acquisition of the aforementioned documentation-related skills more effectively than other
teaching methods they have tried.

The second study, by Sung et al. (2011), described a related but distinct approach to
integrating game-making into programming courses. Like the above study, this one also
involved a custom software tool, this time in the C# language. As before, the tool was aimed
at simplifying programming for students. But in this case, the authors note that the tool was
also intended to assist faculty who are interested in game-making pedagogy, but who lack
specific game programming expertise. Such explicit consideration of faculty needs sets their
study apart from many others.

Another crucial faculty-related consideration was the timescale of the pedagogical
interventions: Instead of a semester-long program, this paper tested a series oif seven short,
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independent assignment modules, which could be integrated piecemeal into traditional
curriculum. This was intended to make the benefits of game-making pedagogy more
accessible to faculty who, for institutional or other reasons, could not reorient their entire
curriculum around games. Additionally, the researchers developed a series of workshops
and materials to teach instructors how to use the software tool, as well as how to deploy the
game-making modules alongside traditional classroom instruction.

Note that, due to certain pedagogical factors—and perhaps also the short timeframe of the
modules—the games created in this study were quite simple. They were also not particularly
entertaining, as the authors themselves note. For these reasons, Sung et al. describe the
products of these assignments as “game-themed,” and “real-time interactive graphics
programs,” rather than as proper “games” (2011). For the purposes of the present study, that
distinction is important. We may observe that Sung et al. did not propose a course in game
design, but rather they used video games as a point of departure from which to frame their
assignments. That gesture will return in the present study’s method as well.

Sung et al. (2011) deployed the tool and modules into standard computer science courses,
mixing them into the established curricula. Although post-test surveys revealed some
student dissatisfaction with the limited nature of the games, compared to students in control
courses, students in the game-making groups exhibited higher rates of course completion,
and higher assignment scores, even while spending less time on some assignments.
Returning to the faculty considerations mentioned above, the post-test confirmed that the
modules did not require more effort to implement than did traditional assignments, despite
the test instructor’s lack of experience with game-making or graphics programming.

3 Research gap and question

The aforementioned pedagogical theory of constructionism, which touts the importance of
making tangible artifacts during the learning process, seems like a natural fit for design
education. Previous studies on constructionist pedagogical approaches of learning code
through making games also seems highly relevant to design educators.

A major limitation in the research, however, is the overwhelming focus on computer science
as the disciplinary context of learning to code. While programming may once have been
rarely taught outside of computer science courses, in recent years coding has become a
mainstream tool in other disciplines, including design. Thus, the review of the literature
presents exciting pedagogical possibilities for design educators who engage with code,
however it also reveals a dearth of related research performed in the context of the design
classroom. That gap offers a potentially fruitful and transformative area to build upon the
findings of previous research, but in the novel context of design education.

This paper presents an in-progress report on an exploratory case study that attempts to fill
the current research gap by developing a constructionist, game-making pedagogical
package that can be used to teach coding in the context of a design curriculum. The current
phase of the study is addressing the questions: What shall be the requirements and
components of such a package? How can its effectiveness be tested?
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4 Methods

41 Development context

The design of the pedagogical package is informed not only by the research precedents
described above, but also by the unique context posed by the design classroom as a site of
learning code. Inasmuch as this project is in its initial stages, development has begun in
response to conditions in one particular design program, with the intent to abstract and
adjust various elements of the package as additional field tests are completed in other
locations.

This project is being developed alongside a web design course with an enrolment of eight
students, offered in the Graphic Design program at a large private university in the Eastern
United States. It is the second in a two-semester sequence of web design classes, and
enrolled students had achieved intermediate levels proficiency in HTML and CSS, and very
cursory familiarity with JavaScript.

4.2 Design

The design of the pedagogical package will be described in terms of (a) its requirements and
(b) its components. These requirements and components were chosen as important design

considerations based upon the precedents covered in the review of the literature, as well as
the novel design context of the present study.

The following requirements were identified based upon the review of the literature:
e produces a functional, publishable design artifact

e supports short-term, low-stakes projects that are suitable for testing in a variety of
classes

e usable by instructors with varying levels of coding expertise

e produces simple game-like works, not oriented around game design per se
Several additional requirements were formulated in response to the design context:

¢ offers meaningful engagement for coders of various skill levels

o allows learners to apply visually creative skills

e uses web languages (JavaScript, CSS), which are easier and commonly used by
designers

The following package components were proposed, based on the requirements identified
above, as well as the research precedents:

software tool to simplify coding (MUGEN)

robust documentation for learners to gain experience using

[ ]

game demonstration with functioning code and visual assets

lesson planning materials for instructors
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A final component was resolved upon based on the unique design context: an Adobe
lllustrator file to act as a template for designing visual assets like characters and a
background scene.

4.3 Early development

Inasmuch as the software tool would enable the rest of the package to function,
development began from there. The author created a small JavaScript library called MUGEN
(Mini UnGame ENgine), which enables users to quickly produce a single-screen, interactive,
game-like experience. Note: The terms “UnGame” and “game-like” acknowledge the simple
nature of the pieces produced, in the spirit of Sung et al. Hereafter, however, these pieces
will simply be referred to as games for the sake of convenience. Each game consists of
three visual elements: a player-controlled character, a computer-controlled character, and a
background scene. Structurally, the game is in platform format, where characters are viewed
from the side. Players can move their character left or right, jump, or perform a key action.

In functional terms, MUGEN handles advanced coding tasks like handling player input such
as clicks and button presses, and interactively applies visual styles and animations—
designed by the learners through their visual assets and with relatively simple CSS code.
Optional features allow advanced learners to attempt more complex tasks, such as
programming custom functions triggered by certain in-game events.

A fully functioning demonstration game is distributed with the library. This demo not only
shows how to use MUGEN, and how the visual assets are to be organized, but also provides
a hackable starting point for novice coders. Beginners might try tasks as simple as replacing
the demo’s visual assets for characters and backgrounds with ones of their own design,
and/or tweaking settings like character speed, or jump height, in the existing code.

A GitHub repository was then created from which to publish the package. GitHub is a web
platform that supports collaboration on software development and distribution, as well as
publication of documentation. Along with the tool and demonstration, software
documentation was posted for learners to reference as they learned how to use the tool. The
platform also allows users to report bugs, and to request new features.

The package was developed to the point described above, and was deployed in the
researcher’s class as an early pilot test, the results of which will guide further development.
The test was conducted as a two-week project to create a simple game to the specifications
described above. Once again, it is important to note that the assignment was not an exercise
in game design, but rather an opportunity for students to practice code by simplifying
complex tasks and allowing them to integrate their visual skills into an interactive project,
while building peripheral skills like using documentation.

5 Tentative findings

While formal pre- and post-test impact assessments are forthcoming in a subsequent phase
of the study, initial student response to this pilot phase seemed positive. Students filed
multiple feature requests for the software tool, indicating a degree of motivation and interest
in the project. One student verbally reported satisfaction at the opportunity to practice a new
kind of illustration for the first time while making visual assets for the game. From the
instructor’s perspective, students seemed to spend more time on visual making for this
assignment compared to other assignments in the same class.

160



Significant limitations, however, also exist. Some students expressed dissatisfaction with the
small scale of the game, and with the lack of ability to create different kinds of games. Also,
the interaction between the player character and the computer character was framed in
terms of player—hero versus computer—monster in the assignment brief, which although a
convenient shorthand, tended to limit designs to this simplistic and combat-oriented
metaphor. While not necessarily a fatal flaw, it was realized in retrospect that this framing is
both limiting to the students’ design thinking as well as potentially off-putting to some
students. This was truly a missed opportunity, as the MUGEN tool itself could likely support
many other kinds of interactions. This realization underscores the importance of the next
phase of the package’s development: lesson planning and support materials.

6 Conclusions

The above findings revealed two key points that serve as a conclusion to this initial phase,
and as feedback to inform future development of this study. First, student responses to and
perceived engagement with the MUGEN tool indicate the value of continuing to develop this
approach to teaching computer coding in the context of design. These responses also
suggest several areas of focus for testing impact assessment in the next phase, where the
researcher plans to compare student experience of “typical” (non-game-related web design
projects) to the game-based project of this study. Namely, tests will assess: degree of
motivation to complete the assignment, degree of satisfaction with the completed
assignment, acquisition of intended code learning outcomes, and—perhaps unique to the
present study’s context of design pedagogy instead of computer science—proportion of
student work time devoted to design versus coding, and acquisition of intended design
learning outcomes. If, as initial observations suggest, students were able to spend more time
on design thinking for this project than on their typical projects, the approach explored by this
study may allow students to place more emphasis on practicing their visual design skills
while still learning the coding objectives.

A second key finding is the limiting nature of the game scenarios supported by the MUGEN
tool as presently constructed and administered. If possible, future rounds of development will
aim to increase both the flexibility of game scenarios, and the scale or complexity of those
scenarios. Regarding flexibility, as noted above, the project brief could probably be modified
with minimal or no technical change to the MUGEN tool itself in order to promote other
concepts of interaction aside from combat. Increasing the scale and/or complexity of
scenarios may also increase student motivation, and it could support additional learning
objectives around constructing visual narratives, interaction design, and so on. However, this
would require great consideration so as not to undercut the simplicity and ease of use which
the students and instructor experienced in the initial test phase, and which Sung et al.
foregrounded in their aforementioned study (2011). As such, the scale/complexity aspect of
development may best be left for later stages.

7 Next steps

The next step of MUGEN'’s development will focus on completion of the final component
specified in the package design: lesson planning materials for instructors who want to use
MUGEN in their classes. Toward that end, the following materials are currently in
development or contemplation:
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o Clear, brief written documentation of all the components of the package

o Brief tutorials/workshop plans for the instructor to learn MUGEN, especially for
instructors with little or even no coding experience

e Lesson plans for a variety of coding levels, and ideas for emphasizing different
aspects of design through MUGEN, ranging from character design and animations to
more advanced JavaScript programming

e Suggestions for instructors on maximizing the flexibility of MUGEN, given its simple
parameters and functionality

Further pilot testing will continue in design classes taught by the author in subsequent
semesters. Additionally, design professors at multiple institutions have expressed interest in
participating in further field testing once those lesson planning materials are complete.
These future pilot tests will measure student response with pre- and post-test surveys of the
students as well as the faculty, modeled after those of the studies discussed in the review,
but informed by the insights discussed in the Conclusions section of this study. Quantitative
measures of hard coding skill and design outcomes is under consideration for those tests,
however this may be more difficult to meaningfully assess in the relatively subjective
environment of the design classroom compared to that of computer science.
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This article explores the value that students, acting as novice facilitators, bring in supporting
professionals to innovate. This empirical research took a grounded theory and action
research influenced approach to investigate a series of innovation support workshops with
sole traders and SMEs delivered by Northumbria University. These workshops were part of a
wider regional research project entitled Creative Fuse North East. The research found that
there was trust and rapport between the expert facilitators, novice facilitators and enterprises
participating which supported co-creation. In this safe environment, novice facilitators and
enterprises worked together to learn and grow. It is argued that this enabled both parties to
build their creative confidence. Thus, this approach offers a route to stimulating innovation in
the region through supporting small scale enterprises and sole traders, and by developing
strong creative graduates to participate in future workforces.

Keywords: creative confidence, novice facilitators, innovation support, creative
catalysts, innovation readiness.

1 Introduction

This paper explores the role that students play in supporting professionals to innovate. The
paper suggests that when students act as novice facilitators, they are able to have a
significant impact on the creative confidence of the enterprises supported. Additionally, the
students themselves benefit from cooperative learning and co-creation and their creative
confidence is also enhanced. These findings have been reached through empirical research
influenced by grounded theory and participatory action research. A series of data collection
and analysis activities were embedded within a design-led context. The findings in this paper
have a dual benefit by way of contributing to innovation in the region through business
support and through nurturing creative graduates.

The North East is attractive to businesses due to the quality of life achievable, however they
can find it difficult to attract talent (CFNE, 2017). Although the region has good educational
establishments, innovation is low and, across the country, there are calls to support
‘everyday entrepreneurs’ and SMEs to enhance their leadership skills, possibly through
collaborating with universities (HM Government and Transport for the North, 2015;
Department for Business, Energy and Industrial Strategy, 2017). This challenge is
addressed here, to enable people to continue to build successful businesses in the area they
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want to live in through supporting the creative confidence of professionals and future
graduates.

In this paper we are using the term ‘creative’ to mean an ‘expression of self’, therefore open
to all (Phelan and Young, 2003; Hegarty, 2014). ‘Creative confidence’ refers to people’s
belief in their ability to change the world around them through courageously trying out new
ideas (Kelley and Kelley, 2012). This is closely related to the concept of self-efficacy, an
individual's belief in their own capabilities “to mobilise the motivation, cognitive resources
and course of action”, required to reach their goals (Bandura and Jourdan, 1991: 952).
Kelley and Kelley (2012:4) describe creative confidence as lying “at the heart of innovation”
as it requires us to face challenges and take risks (Phelan and Young, 2003). We are
referring here to a personal rather than organisational creative confidence.

The paper will first set out the research environment and methodology. It then describes the
research findings that the students built trust and rapport with the enterprises so that they
could co-create and learn together, thus potentially generating a stronger understanding of
the innovation readiness of the enterprise. The paper closes by considering how this co-
creative learning stimulated creative confidence.

2 Research environment

The research was conducted during the design and delivery of ‘Get Ready to Innovate’
(GRTI), a series of workshops delivered as part of Creative Fuse North East (CFNE). CFNE
is a European Regional Development Fund, Arts and Humanities Research Council and Arts
Council England funded project involving 5 regionally linked universities. This project sought
to explore the potential for the creative, digital and IT sectors to drive innovation and growth
across the North East (CFNE, 2019)

Get Ready to Innovate (GRTI) was a program where enterprises were aided in assessing
their innovation readiness. GRTI consisted of 12 hours of funded support for regional
enterprises. Funding dictated the duration - but not the format - of support, which had 2
strands:

1. GRTI one-to-one: an enterprise attended sessions with expert facilitators (see
Gribbin, Bailey & Spencer (2018)).

2. GRTI one-to-many: 2-4 enterprises all attended sessions, each facilitated by 2-3
students.

3. 3 sets of ‘one-to-many’ GRTI workshops were delivered with enterprises from sectors
such as music and textiles. Enterprises were predominantly sole traders, with some
micro SMEs (less than 10 employees) and one SME who had 38 employees.

Multidisciplinary Innovation (MDI) Masters students at Northumbria University acted as
‘creative catalysts’ in the planning and delivery of GRTI. MDI students are from any
undergraduate discipline and professional horizon, and an Integrated Academic Practice
model is employed by way of a pedagogical approach, where students engage in design-
thinking projects with external partners (Bailey and Smith, 2016). To emphasise their
‘professional-in-training’ role, students will be referred to as ‘novice facilitators’ (NFs). A staff
team of academics and researchers, ‘expert facilitators’ (EFs), also participated.

Each enterprise attended 3 workshops of 3 hours over several weeks, and a 3-hour review
session following these broad themes:
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Current business/future opportunities (Figure 1);

Modelling the opportunity (Figure 2);

Realising the opportunity (Figure 3);

4. Reviewing innovation readiness (review session with EFs only).

@n -

A series of design-led activities were developed and then personalised to each enterprise’s
needs.
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Figure 1: Mapping the enterprise

Figure 2: Modelling the opportunity space
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Figure 3: Strategising around the opportunity

Facilitation is taken to mean supporting others to reach a shared aim (Kolfschoten et al.,
2007). In GRTI, the facilitator is integral to the group work, and activities are co-creative and
design-led. A design-led approach to solving complex and ill-defined problems involves
using the tools and mindset of a designer and requires the creative confidence to act
decisively and take risks (Rauth, Koppen, Jobst & Meinel, 2010; Kelley and Kelley, 2012;
Ulibarri, Cravens, Cornelius, Royalty & Nabergoj, 2014). The design-led facilitator does not
act as consultant but works in multidisciplinary teams with diverse people as the route to
solving complex problems (Baer, Greg, Costa Jacobson & Holingshead, 2008: 255). This
paper focuses on the role that the students played as novice facilitators. We can speculate
that, were the business to be supported only by EFs, we might have observed different
techniques and results, as will be explored in future research.

3 Methodology: Design-led, participatory and grounded in data

The research design was influenced by grounded theory and participatory approaches
undertaken within a design-led context, aimed at trustworthiness and authenticity. The
largely early-career research team were conscious that they were working within an
experienced team and saw an opportunity to take a fresh approach to an under-researched
aspect of the departmental practice, that of student involvement in innovation support. This
research design offered a way to make use of existing knowledge to sensitise the team to
what was going on but also to navigate the body of expertise.

A grounded theory approach was taken which aimed to generate findings that were
‘grounded’ in the data, and therefore there were no pre-existing hypothesis. The effect of the
researcher’s prior or emerging assumptions was minimised using an iterative refinement of
data collection methods in response to emerging themes and a systematic and transparent
coding process (Charmaz, 2006). An analytical leap from data straight to theory was avoided
using a progressive content analysis procedure involving first descriptive then analytical
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themes (Saldana, 2009). Facilitation and visualisation techniques from a design-led
approach were used to aid reflection and communication between research participants and
researchers (Ward, Runcie and Morris, 2009).

Key research stages (each data collection stage was followed by coding in QSR*NVivo):

1. Scoping literature and departmental practice to develop initial ‘sensitising concepts’.
A broad initial question ‘what is going on here?’ guided scoping so that themes could
emerge in response to what was observed (Charmaz, 2006).

2. Observation of five GRTI workshops, initially observing all enterprises before

focusing on one enterprise to gain a deeper understanding. This enterprise was

selected to generate rich, rather than representative, data as they were working with
strong NFs (Charmaz, 2006). The paper here refers to insights drawn from all
workshops, totalling 12 enterprises.

Sense-checking interview to explore emerging themes with an EF.

Data collection workshop with 3 NFs and 2 researchers.

Descriptive and analytical (re)coding of all data collected (Saldana, 2009).

Analysis workshop with 4 researchers to generate analytical framework.

Identification of relevant theoretical frameworks helped make sense of the analytical

conclusions thereby ensuring, as much as possible, literature did not shape the

conclusions, but aided interpretation of themes that had already emerged.

No OokM®

A core researcher was joined by co-researchers embedded in the planning and delivery of
GRTI as EFs, thus enabling a participatory action research approach and allowing multiple-
perspective validation. The research was situated within the departmental community of
practice (Kemmis, McTaggart & Nixon, 2014) and benefitted from the enhanced
trustworthiness and transparency of a grounded theory approach to research design and
analysis (Charmaz, 2006). The research team had 5 members with varying roles, as can be
seen in Table 1.

Table 1: Changing team roles during GRTI planning, delivery and research activity

GRTI Planning GRTI Delivery Post-delivery research activity

[
»

RA1

RA2

Participant

liR1

liR 2

Senior staff member
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4 Findings and analysis: Creating a space for growth

Analysis identified three core interrelated themes. Firstly, trust was built and nurtured
between all activists. Secondly, supported by the EFs, NFs worked to gather and make
sense of information about the enterprise and context. Thirdly, and perhaps acting on a
higher analytical level than the previous themes, a ‘safe’ environment was created that
supported both NFs and the enterprises to grow together though exploration, reflection and
learnings.

4.1 Building trust

GRTI required “trust across hierarchy”, as the EFs and NFs worked together on workshop
planning and delivery, “you established a level of trust with myself” (EF). NFs were
encouraged to try different approaches and to operate without constant supervision. Trust
was recognised by one NF who described a family-like structure,

it's a bit like parents giving trust to their children ... you're like ‘OK someone gave
me a huge chunk of trust to do this on my own so let's not screw up’.

The NFs did take on this responsibility, contributing their own time to preparation between
sessions.

It was also evident that the NFs trusted EFs to support them if necessary. They asked for
advice and sought feedback between workshops. One EF reflected on his position relative to
NFs, “l am credible amongst them...they know I'm rigorous”. There was also the need for the
NFs to trust each other to prepare for and participate in sessions.

Enterprises needed to trust the students in order to expose their fears and dreams to
scrutiny by people they had only recently met, as one NF reflected,

it's like someone telling a story about themselves and we were surrounding
ourselves with information about her and she felt safe and that these people want to
know me.

This may be helped by a ‘fit’ between enterprise and facilitators, “we got really good people
to work with who were from a similar background to us ... | suppose otherwise we would
have maybe taken a little longer to get to that honesty” (NF).

4.2 Developing rapport

Closely related to trust, to create a non-confrontational climate for questioning and collect
authentic information, rapport between facilitator and facilitated was vital. The NFs seemed
to achieve this through emphasising that they had a shared goal. Observational notes
provide an example of this, “[the EF] comes over to the table, the business is talking to one
of the students, but one student shows him the business’ new business card design, really
chuffed and positive, like she is siding with the business”. The EF described here later
commended how the NFs put their enterprise at ease,

[the NF] was brilliant at establishing and re-establishing that relationship ... every
single time he came in [to the workshop] he was great at ‘how’ve you been’, ‘what’s
it been like’ ... establishing the comfort level so the business knows ‘ah it's
[student's name], we’re familiar with him, he’s good.

NFs also developed a rapport by employing empathy, attempting to look at the world through
the enterprise’s eyes, “you’re able to relate to and understand who is sat in front of you” (EF).
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We will go on to speculate that because the NFs were in a position of having to learn and
take risks as well as the enterprises, the enterprises were perhaps better able to open their
business up to scrutiny than they might have been were they faced only with an EF or with
an industry expert, although personality of the NF may have an impact.

The length of GRTI, with the NFs and enterprises having 9 hours of intensive interaction,
provided the time for NFs to have both light-hearted and focused conversation, “getting to
know them as a person rather than as a whole business” (NF). The NFs recognised that to
do this required establishing a shared goal and a shared language, “it’s a bit like knowing
what'’s your enterprise’s language” (NF). Rapport was perhaps especially important as the
NFs were predominantly working with sole-traders whose working and personal selves were
often indistinguishable and therefore conversation inevitably strayed into private lives and
heartfelt dreams. One NF described being aware of this,

when you’re working with people with things that are close to them ... and then all of
a sudden they have met you for the first time and this is what we’re doing, so you
have to be personable, you have to be a good actor.

The ability of the NF to do this and their personality type may affect the degree to which this
can be achieved.

4.3 Approaching the topic

To gather comprehensive information and to explore the business in new ways, the
facilitators approached topics from different angles, probing to understand factual and
emotional sides of the business. They also had to navigate conversational ‘dead-ends’. One
NF reflected on his developing understanding of the need to avoid meeting resistance with
resistance, “l learned... don’t be as resistant as them...you won’t get anything back and we'll
just sit there in awkward silence”. GRTI was not intended to be an easy process for the
enterprises, and several reflected that it was gruelling, and forced them to think about things
they might rather not, requiring great skill and persistence on the part of the facilitators.

The NFs strove to use questions which kept the space open for conversation, for example
they encouraged deeper discussion by ‘playing back’ what the enterprise was saying,
echoing Wegerif's (2005) creative space for conversation. NFs engaged in ‘active listening’
(Rogers and Farson, 2015); taking in both the content of what enterprises were saying and
the underlying feelings or attitudes that were shaping their communication. In this way they
were prepared to see the world from the enterprise’s perspective. Co-creating a deep
understanding

The NFs came from diverse backgrounds and therefore provided a fresh perspective, as
suggested by one enterprise,

this is how people see my business, people who don’t know me, not my family, not
my friends, but they are willing to help me ... | am rather stuck in a vacuum so it's
nice to see things from another person’s perspective”.

There seemed to be a generative effect when NFs and the enterprise contributed different
ideas to co-creation, a kind of “social or collective creativity” (Reilly, 2008). In the context of
ill-defined problem spaces it follows that a multidisciplinary approach might be beneficial.
Reilly (2008: 72) describes observing similar co-creation amongst novice facilitators outside
of a design-led context, where participants worked with each other’s ideas to clarify a
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patchwork of perspectives, novices “simultaneously hold and use a multidimensional
perspective lens ... generating creative open solutions”.

However, a lack of experience or conflicting personalities may have prevented the co-
creation of understanding at times, for example one NF commented that “the people that you
work with sometimes encouraged the work output or ... restricted the work output” (NF).

We could speculate that this was a consequence of the NFs and EFs misjudging the support
this enterprise required by framing the problem as idea generation, rather than how to
prioritise.

4.4 Sense-making & sense-checking

The NFs recognised the importance of working with the enterprise to develop an
understanding of what was really going on. For example, re-framing for one enterprise, a
desire to buy new software as a need to maximise profitability. One NF described this
situation; “sometimes they [the enterprise] would say this, and they actually meant
something different, it needed translating”.

NFs achieved varying degrees of sophistication with regards to ‘translating’ what they heard.
For example, one enterprise revealed she did not chase customers for payment which was
interpreted by the NFs as a time management issue. However, with EF intervention it
became evident that a more insightful interpretation was to read her comments as a lack of
confidence. There was other evidence of NFs lacking in ‘active listening’ skills (Rogers and
Farson, 2015), for example after the first GRTI workshop session an EF commented “| think
they had lost sight of why they were there and they had begun to project their own points of
view”. The NFs had shaped a strategy around sales growth through craft-fair attendance,
when the enterprise, as a full-time worker and mother, saw growth as achieving enough
online sales to fund her evening creative occupation.

If we frame attributes, such as empathy, as acquired rather than inherent, these moments of
not actively listening present learning opportunities for the NFs. An EF discussed the
different approach she took to the NFs when working with an enterprise who had big dreams
but no strategies to reach them. She said she had to actively encourage the NFs to
introduce criticality by encouraging the enterprise to prioritise his ideas. In this example it
again seems the EF was encouraging the NFs to engage in active listening by considering
not only the content of what was said, but the underlying emotions and values behind what
the enterprise was saying and encourage the enterprise to do the same (Rogers and Farson,
2015).

By developing a rapport with the enterprises, the NFs created a climate of confidence where
trust and honesty were the norm. This later enabled them to co-create a deep understanding
of the enterprise's situation,

[w]e had 3 students all with their own unique strengths who worked well as a team to
come up with excellent ideas and solutions - they were the value (enterprise).

Gathering information throughout the GRTI programme allowed both NFs and enterprises to
discover each other’s values and skills on a personal and professional level.

4.5 Growing Together
The GRTI co-creative experience shook up the enterprises’ and MDI students’ working

habits which forced them to step out of their comfort zones. The trust the EFs placed in the

170



NFs and the rapport established between them and the enterprises gave each group a
common purpose and drive to take up the challenge and exceed expectations, engaging in
exploration, reflection and learning.

4.5.1 Exploration

The NFs are familiar with working on ‘live’ projects with external clients, however this usually
involves receiving a brief from the client, working as a group without clients being present,
and then presenting back to them. In GRTI the students and the enterprise were able to
spend a much longer period of time working closely together. This activity could be framed
as a space for exploration and upstream research before the development of a brief.

4.5.2 Reflection

Enterprises and NFs learnt through reflection ‘in-action’ during sessions and ‘on-action’
afterwards (Schon, 1984). For example, EFs prompted intermittent re-caps upon re-entering
the group, and the visual nature of the activities allowed the group to engage in reflective
practice by moving post-its between categories, moving around the table to explore
diagrams from different perspectives and easily identifying knowledge gaps, “to make it real
and to make it tangible and to do some of the processing” (EF). Space for reflection on-
action was also created through ‘homework’ activities or questions to think further on
between sessions,

they have time to actually think about that question that we’ve asked them about, so
they can rethink if that’s [the answer they have given during the session] actually
what it is (NF).

4.5.3 Learning

NFs were not marked on their involvement and they were encouraged to see failure as a
learning opportunity without implications for course credit. The department removes the risk
from experimentation as much as possible by encouraging failure with reflection in order to
facilitate learning, consistent with a design-led approach (Author and Smith, 2010). Student
learning during the iterations of GRTI is evidenced by their taking and being given, further
input and control over the content of sessions. An EF described how, during early iterations,
the students were more closely supervised than later ones,

when we delivered to the first set of businesses we were very explicit in terms of
what we wanted the students to do... we prepopulated the templates, we controlled
everything.

Control was then handed over to “enable the student to be confident enough to come up
with their own ways of working” (EF).

The workshops were also a learning space for the enterprises as they aimed to provide
strategies that enterprises could use again in the future. The NFs acted as creative catalysts
and a sense of adventure was encouraged, for example by using coloured pens and post its
on big bits of paper (Figure 4). A sense of growth is suggested in this comment from an
enterprise,

| found the process to be exciting and energising... | was thrilled to be able to work
with such enterprising and engaged young people and staff.
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Their learning may have been enhanced through the face-to-face delivery of the support,
allowing for the personal connections discussed above, and for NFs to make the most of
their social skills such as leadership and trust-building, both factors that are necessary for a
cooperative learning environment (Johnson and Johnson, 1999).

Figure 4: An enterprise and facilitators map ideas

454 Support

NFs are familiar with working alongside and being supported by staff in the presence of
external partners during their MDI course. EF involvement during the GRTI workshops
varied depending on the NF’s and enterprise’s needs. EFs often emphasised to enterprises
that they were present to support NFs rather than lead the session as suggested in the
statements they made such as, “I will hand the reins over” and “the students have come up
with these ideas not me” (EF). At times the EFs subtly intervened to nudge conversation
back on course, for example observational notes record that the EF “re-joins the group and
directs them to bring conversation back to a higher-level strategy as they were getting
bogged down in the details”. There was a ‘fluidity’ as EFs moved in and out of groups,
judging when interventions were necessary. This required an expertise on the part of the EF,
to judge when to intervene, “I'm constantly reflecting on how | would approach it when I'm
watching the table”, and when not to, “I'd completely derail the session if | went [NF name]
you should do this” (EF).

NF comments indicate that they felt supported where necessary to lend credibility to their
work,

we were getting a bit of onboarding from an academic perspective because
sometimes we felt like the enterprise needed the reassurance from the academic.

EFs also provided some ‘side talk’, such as overall aims and timescales, and the ‘theory’
behind the activities, “my main role with that group was to help [the enterprise] understand
what we were doing and why we were doing it” (EF). In contrast to GRTI one-to-one
(Gribbin, Bailey and Spencer, 2018), enterprises may have felt supported by being able to
see that other enterprises were having similar experiences and waves of conversation and
quiet reflection.
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The structure of the GRTI sessions and the reflective time between each of them allowed the
enterprises and the NFs to grow as individuals and professionals and to develop a certain
set of skills as well as building a relationship based on trust and understanding within a safe
space (Bailey and Smith, 2010).

5 Discussion: Learning Creative Confidence

This research aimed to investigate the impact of student facilitated design-led innovation
support workshops. It was found that the students, framed here as NFs, worked to build
trust, gather information, and collaborate with the enterprises to make sense of what they
learned. Despite at first surprising some of the enterprises, working with NFs was evaluated
highly and no enterprises failed to attend the full (demanding) programme of support. Having
NFs lead the delivery of this innovation support seemed to be significant. For example,
when asked if there were any disadvantages of student involvement, one enterprise
answered, “none, they were essential to the project”. This section argues that student
involvement in GRTI created a circumstance where facilitator and facilitated were learners
together and authentic co-creation could take place. Further, it is suggested that this
develops the creative confidence of those individuals involved.

The first key assertion this paper makes is that an environment was created that allowed the
NFs and the enterprise to learn and grow. Acting as creative catalysts, the NFs created a
rapport with the enterprise and took ownership of the growth ‘work’ that took place during the
workshops. We can speculate that a sense of ‘we’ rather than ‘us and them’ was partly
created by both parties being there to learn, take risks, perhaps fail, but ultimately both
growing together. One NF had clearly learnt about the practice of facilitation in a way he felt
would benefit is core course work, “some of the theory we were using in GRTI, it went over
to MDI and vice versa, so we were kind of working through methods and kinds of theories
then intertwining them”. We could frame the student facilitators as ‘expert novices’ (Glaser,
1987), aware that they do not know everything, but confident that they can acquire the new
knowledge they need . That NFs are able to take on the role of expert novices is arguably
facilitated by the safe space and supportive network of relationships with EFs, some of which
are previous MDI students themselves and therefore act as role models. The NFs seem to
have been able to adopt the role of an expert novice with high self-efficacy - believing in their
ability to acquire new knowledge. A cooperative learning environment may have been
enhanced by the premise that facilitators and facilitated 