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EXPLORING DESIGN GRADUATES’ UNDERSTANDINGS TOWARDS
THE CONCEPT OF SUSTAINABILITY: A PHENOMENOLOGICAL
STUDY FROM TURKIYE

SUMMARY

The 21st century has brought to the forefront increasingly important global challenges
such as the climate crisis, and economic and social inequalities. Against these
challenges, education becomes essential for building more sustainable societies,
facilitating change in understanding, altering behaviors, and stimulating these
practices on a larger scale. Sustainability is a broad concept that has been discussed in
the design discipline with different approaches so far, including eco-design, design for
sustainability, design for circular economy, design for behavior change, and design at
the socio-technical level. However, many of these approaches in the literature are
generally focused on developing strategies for product design, understanding user
perceptions, or changing user behavior. In this context, studies focusing on designers
within the scope of sustainability are quite limited. In design education, studies on the
concept of sustainability are generally discussed through in-class projects with
students, sustainability-related curricula, and students' understandings. Nowadays, the
contribution of design education in integrating sustainability approaches into design
practices has become a mainstream topic. While designers are often portrayed as
intermediaries and facilitators of sustainability, this role may not always be evident in
current realities and professional practices. Factors such as perceptions of the concept
of sustainability not being adequately recognized professionally, sector-based
constraints, or employers' perspectives may affect designers' understanding, behavior,
and even professional identity in the context of sustainability. It is clear that there is a
need for future designers in the design discipline who can generate solutions to real-
world problems and take action accordingly. In this regard, designers not only need to
acquire the skills required by new world problems, but they also need to quickly adapt
to these new challanges. In order to understand the competencies required within the
scope of sustainability, it is significant to figure out the understanding that design
education provides to students. Although there are studies in the literature focusing on
the understandings of design students, these studies are not sufficiently
comprehensive, and studies focusing on the understandings of design graduates are
quite limited. The contributions of design education in the context of sustainability at
the level of knowledge, competence, behavior and professional identity is not clear.

This thesis focuses on design graduates’ understandings towards sustainability, in line
with the importance of its background, and by targeting these gaps in the literature.
With this focus, it aims to reveal the understanding of design graduates in Tiirkiye
towards the concept of sustainability and the contributions of design education. Then,
it aims to understand the contributions of design education to the knowledge,
competence, behavior, and professional identity in terms of sustainability from the
perspectives of design graduates. In general, this thesis study consists of 5 chapters.
The first chapter covers the introduction. It explains the background and motivation,
scope and aim, research questions, and structure of the thesis. The second chapter
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covers the literature research. Firstly, this chapter presents sustainability and design
literature, and the approaches specific to design for sustainability and circular design.
It then explains the concept of sustainability in design education, exemplifies studies
on sustainability and design education around the world. Finally, it presents
sustainability-related courses in design education curriculums with their learning
outcomes in Tirkiye. In the third section, the knowledge, competence, behavior, and
professional identity levels of the Miller Pyramid are explained. The integration of this
model into design education is proposed with a study derived from this thesis study in
the context of sustainability. Finally, approaches in the literature regarding the
competencies, behaviors, and professional identities of designers in the context of
sustainability corresponding to each level of the Miller pyramid are presented.

In the third part of the study, the phenomenological approach of the thesis, the mixed
method data collection, and the data collection context are explained. Two data
collection methods were conducted with the participation of industrial design
graduates in Tirkiye. First of all, two face-to-face pilot interviews were conducted to
obtain general insights about the research. Later, semi-structured interviews were
conducted with 18 industrial design graduates. The designers who participated in the
semi-structured interviews also had professional experience in the field of design. The
second data collection method of the research is a survey that will support semi-
structured interviews. The survey was prepared online via Google Forms and shared
on social platforms. Since the target participants of the survey were industrial design
graduates, 181 out of a total of 188 survey participants were included in the data
analysis phase of the study. When the data collection phases were completed, the
qualitative data from the semi-structured interviews and survey were coded with the
thematic analysis. Sub-themes and themes were created with the codes according to
the number of repetitions. Quantitative data from the survey was analyzed using
descriptive statistical analysis and the findings were visualized and tabulated
according to data frequencies. These findings were incorporated into relevant themes
that emerged from the thematic analysis process.

In the fourth chapter of the thesis, the results of these data analyses are expressed with
5 categories under the findings. These categories are named Designers' Sustainability
Approaches, Designers' Knowledge Sources on Sustainability, Circular Design
Approaches of Designers, Contribution of Design Education, and Designers'
Competence, Behavior, and Professional Identity. A total of 15 themes and 17 sub-
themes were revealed under all these categories and were explained in detail in the
findings chapter.

The last chapter of the study includes summarizing the process of the research,
discussing the findings, summarizing the findings that answer the research questions,
explaining the limitations of the research, recommendations for design education, and
recommendations for further research. The findings revealed different aspects of the
understandings of design graduates towards the concept of sustainability in Tiirkiye
and contributions of the design education. These understandings have emerged with
conceptual approaches, approaches in daily practice, approaches with a critical
perspective, and approaches with internal and external motivations. Circular design
concepts were mostly discussed by design graduates with an upcycling approach.
Design graduates expressed that they did not exactly know the definition of this
concept but they could make guesses somehow. It was concluded that sustainability
knowledge sources mostly come from design education, text-based online resources,
and social media. However, the knowledge provided by design education was
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perceived by designers more at the theoretical and basic knowledge level. In general,
the knowledge provided by design education was expressed by design graduates as
material knowledge, production-related knowledge, and usage process knowledge. In
general, the contribution of design education was evaluated by design graduates at the
levels of thinking, comprehensive understanding, and self-criticism abilities. The
contribution of design education to competence in the context of sustainability was
expressed by design graduates through the acquisition of designer vision, reasoning
skills, and conscious consumption behaviors. Other findings highlighted design
graduates' criticism that while design education contributes to promoting knowledge
sharing and exemplary behavior at a performance level, it does not provide the self-
confidence and persuasion skills that will create behavioral change in others. It has
been stated that design education at the action level provides knowledge and
understanding for idea sharing. However, there are barriers that design graduates
express when it comes to taking action, especially in a professional work environment.
It has been stated by design graduates that design education at the identity level
provides self-awareness, professional responsibility, and the ability to technically
integrate sustainability practices into design practices, but especially the impact of
design practice is a very transformative obstacle in terms of identity. In general, the
understanding that design education provides within the scope of sustainability is
ambiguous in design practices. The contribution of design education in terms of
knowledge has not been evaluated comprehensively and practice-based enough by
design graduates. The impact of design education on designer behavior and the
development of designer identity is not clearly explained by design graduates.
Integration of sustainability approaches in design education as a basis may be
important for design graduates to more clearly understand the contributions of design
education. For this purpose, it is clear that further studies are needed to investigate how
can be developed and evaluated at the knowledge, skills, competence, behavior, and
professional identity levels of designers in design education and to take appropriate
actions in this direction.
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TASARIM MEZUNLARININ SURDURULEBILIRLIK KAVRAMINA
YONELIK ANLAYISLARININ INCELENMESI: TURKIYE’DEN
FENOMONOLOJIK BiR CALISMA

OZET

21. yiizyilin getirdigi iklim krizi, ekonomik ve sosyal esitsizlikler gibi daha pek ¢ok
global zorluklar giderek Onemini arttirarak karsimiza ¢ikmaktadir. Bu global
zorluklarin getirdigi siirdiiriilebilirlik problemleri karsisinda egitim, anlayislar
saglayan, davraniglar1 degistiren ve daha biiyiik Olcekte tesvik eden roliiyle daha
stirdiiriilebilir toplumlar insa edebilmek i¢in bir gereklilik haline gelmistir.
Stirdiiriilebilirlik, tasarim  disiplininde de bu zamana kadar eko-tasarim,
stirdiiriilebilirlik i¢in tasarim, dongiisel ekonomi i¢in tasarim, davranis degisikligi i¢in
tasarim ve sosyo-teknik diizeyde tasarima kadar farkli yaklasimlarla tartisilan genis bir
kavramdir. Ancak literatiirdeki bu yaklagimlarin bir¢ogu genel olarak iiriin tasarimina
yonelik stratejiler gelistirmeye, kullanici algilarini anlamaya veya kullanici davranigini
degistirmeye odaklanmaktadir. Siirdiiriilebilirlik kapsaminda tasarimciya odaklanan
calismalar ise oldukca kisithdir. Tasarim egitiminde siirdiiriilebilirlik kavramina
iliskin caligmalar genellikle derste yapilan projeler, sirdiiriilebilirlik ile ilgili
miifredatlar ve Ogrencilerin anlayiglar1 {izerinden tartisilmaktadir. Giinlimiizde
stirdiiriilebilirlik yaklagimlarinin tasarim uygulamalarina entegre edilmesinde tasarim
egitiminin katkis1 ana akim konu haline gelmistir. Tasarimcilar siklikla
stirdiiriilebilirligin aracilar1 ve kolaylastiricilart olarak tasvir edilse de, bu rol mevcut
gercekliklerde ve profesyonel uygulamalarda her zaman belirgin olmayabilir.
Siirdiiriilebilirlik kavraminin profesyonel anlamda yeterince taninmadigma iliskin
anlayislar, sektor bazli kisitlamalar veya igverenlerin bakis acgist gibi faktorler,
tasarimcilarin siirdiiriilebilirlik baglamindaki anlayiglarini, davranislarimi ve hatta
mesleki kimliklerini etkileyebilmektedir. Tasarim disiplininde ger¢ek diinya
sorunlarina ¢ézlim iiretebilen ve buna gore aksiyon alabilen gelecegin tasarimcilarina
ithtiyag oldugu aciktir. Bu bakimdan tasarimcilarin sadece yeni diinya sorunlarinin
gerektirdigi becerileri kazanmalar1 degil, ayn1 zamanda bu yeni zorluklara hizla uyum
saglamalar1 da gerekmektedir. Siirdiiriilebilirlik kapsaminda gerekli olan yetkinlikleri
anlamak icin tasarim egitiminin &grencilere sagladigi anlayisi anlamak onemlidir.
Literatiirde tasarim 6grencilerinin anlayislarina odaklanan ¢alismalar olmasina ragmen
bu calismalar yeterince kapsamli degildir ve tasarim mezunlarinin anlayislarina
odaklanan ¢alismalar oldukc¢a smirlidir. Tasarim egitiminin = siirdiiriilebilirlik
baglaminda bilgi, yeterlilik, davranis ve mesleki kimlik diizeyindeki katkilar1 net
degildir.

Bu tez calismasi, tasarim mezunlarinin siirdiiriilebilirlige yonelik anlayislarina, arka
planinin  6nemi dogrultusunda ve literatiirdeki bu bosluklar1 hedef alarak
odaklanmaktadir. Bu odak noktasiyla Tiirkiye’deki tasarim mezunlarinin
siirdiiriilebilirlik kavramina yonelik anlayislarii ve tasarim egitiminin katkilarim
ortaya ¢ikarmayr amaglamaktadir. Daha sonra tasarim egitiminin siirdiiriilebilirlik
acisindan bilgi, yeterlilik, davranis ve mesleki kimlige katkilarini tasarim mezunlarinin
bakis acisindan anlamay1 amaglamaktadir. Bu tez ¢calismasi genel olarak 5 bolimden
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olusmaktadir. Birinci boliimde giris yer almaktadir. Tezin arka planimm ve
motivasyonunu, kapsamini ve amacini, arastirma sorularin ve yapisini agiklar. Ikinci
boliimde literatiir arastirmasi yer almaktadir. Bu boliimde 6ncelikle siirdiiriilebilirlik
ve tasarim literatlirii ile siirdiiriilebilirlik icin tasarim ve dongiisel tasarima yonelik
yaklagimlar sunulmaktadir. Daha sonra tasarim egitiminde siirdiiriilebilirlik kavramini
aciklanmaktadir ve diinya ¢apinda siirdiiriilebilirlik ve tasarim egitimi lizerine yapilan
caligmalara oOrnekler verilmistir. Son olarak Tirkiye'deki tasarim egitimi
miifredatlarinda yer alan siirdiiriilebilirlik ile ilgili dersler 6grenme ¢iktilariyla birlikte
sunulmaktadir. Ugiincii boliimde Miller piramidinin bilgi, yeterlilik, davranis ve
mesleki kimlik diizeyleri anlatilmaktadir. Siirdiiriilebilirlik baglaminda bu tez
calismasindan elde edilen bir ¢alisma ile bu modelin tasarim egitimine entegrasyonu
onerilmektedir. Son olarak Miller piramidinin her bir diizeyine karsilik gelen
stirdiiriilebilirlik baglaminda tasarimcilarin yetkinlikleri, davraniglari ve mesleki
kimliklerine iligkin literatlirdeki yaklagimlar sunulmaktadir.

Caligmanin tgiincii boliimiinde tezin fenomenolojik yaklasimi, karma yontem veri
toplama yontemi ve calismanin veri toplama baglami agiklanmigtir. Tirkiye’deki
endiistriyel tasarim mezunlarinin katilimiyla iki veri toplama yontemi yiiriitiilmiistiir.
Oncelikle arastirma hakkinda genel bilgi edinmek amaciyla yiiz yiize iki pilot goriisme
gerceklestirilmistir. Daha sonra 18 endiistriyel tasarim mezunu ile yar1 yapilandirilmis
goriismeler yapilmistir. Yar1 yapilandirilmis goriismelere katilan tasarimcilarin ayni
zamanda tasarim alaninda mesleki deneyimleri de bulunmaktadir. Aragtirmanin ikinci
veri toplama yontemi ise yar1 yapilandirilmis goriismeleri destekleyecek anket
caligmasidir. Anket ¢alismasi online olarak Google Forms iizerinden hazirlanip sosyal
platformlarda paylagilmistir. Endiistriyel tasarim mezunlar1 yine anket ¢alismasinda
hedeflenen katilimcilar oldugu icin toplamda 188 anket katilimcisinin 181°i
calismanin veri analiz asamasina dahil edilmistir. Veri toplama asamalar1 bittiginde
ise aragtirmanin yar1 yapilandirilmig goriismeler ve anket calismasindan gelen kalitatif
verileri tematik analiz yontemiyle kodlanmistir. Kodlar ile tekrar sayisina gore alt
temalar ve temalar olusturulmustur. Anket ¢alismasindan gelen kantitatif veriler ise
tanimlayici istatiksel analiz yontemiyle analiz edilip bulgular veri frekanslarina gére
gorsellestirilmis ve tablolastirilmistir. Bu bulgular, tematik analiz siirecinden ortaya
c¢ikan ilgili temalara dahil edilmistir.

Aragtirmanin dordiincii boliimiinde bu veri analizlerinin sonuglart bulgular altinda 5
kategori ile ifade edilmistir. Bu kategoriler Tasarimcilarin = Siirdiiriilebilirlik
Yaklagimlari, Tasarimcilarin Siirdiirtilebilirlikle ilgili Bilgi Kaynaklari, Tasarimcilarin
Dongiisel Tasarim Yaklasimlari, Tasarim Egitiminin Katkis1 ve Tasarimcilarin
Yeterlilik, Davranig ve Profesyonel Kimligi olarak isimlendirilmistir. Tim bu
kategoriler altinda ise toplamda 15 tema ve 17 alt tema olusmus ve bulgular
boliimiinde detayli olarak agiklanmustir.

Calismanin son boliimiinde arastirma siirecinin 6zetlenmesi, bulgularin tartigilmasi,
arastirma sorularia cevap veren bulgularin 6zetlenmesi, arastirmanin siirliliklarinin
aciklanmasi, tasarim egitimine yonelik Oneriler ve ileri arastirmalar i¢in Oneriler yer
almaktadir. Bulgular, Tiirkiye’deki tasarim mezunlarimin siirdiiriilebilirlik kavramina
yonelik anlayiglarint ve tasarim egitiminin katkilarin1 farkli yonleriyle ortaya
cikarmigtir. Bu anlayiglar kavramsal yaklasimlar, giinliik pratiklerindeki yaklasimlar,
elestirel bakis agist ile yaklasgimlar ve igsel ve digsal motivasyonlar ile olusan
yaklagimlar ile ortaya ¢ikmistir. Donglisel tasarim anlayislari ise ¢gogunlukla tasarim
mezunlari tarafindan ileri doniisiim yaklasimiyla tartisilmistir. Tasarim mezunlar1 bu
kavramin tanimmi tam olarak bilmediklerini ancak bir sekilde tahmin
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yiriitebildiklerini ifade etmistir. Siirdiiriilebilirlik bilgi kaynaklarmin g¢ogunlukla
tasarim egitimi, metin tabanli ¢evrimi¢i kaynaklar ve sosyal medyadan geldigi
sonucuna varilmistir. Ancak tasarim egitiminin sagladigi bilgiler tasarimcilar
tarafindan daha ¢ok teorik ve temel bilgi diizeyinde algilanmistir. Ancak tasarim
egitiminin sagladig bilgiler tasarim mezunlar tarafindan daha ¢ok teorik ve temel
bilgi diizeyinde algilanmigtir. Tasarim egitiminin sagladigi bilgiler genel olarak
tasarim mezunlari tarafindan malzeme bilgisi, tiretime iliskin bilgi ve kullanim siireci
bilgisi olarak ifade edilmistir. Genel olarak tasarim egitiminin katkisi, diisiinme,
kapsamli anlama ve 6zelestiri yapma becerileri diizeyinde degerlendirilmistir. Tasarim
egitiminin siirdirilebilirlik baglaminda yeterlilige katkisi, tasarim mezunlar
tarafindan tasarimci vizyonu, muhakeme becerileri ve bilingli tikketim davraniglarinin
kazanilmasi yoluyla ifade edilmistir. Diger bulgular tasarim egitiminin performans
diizeyinde bilgi paylasimmi ve Ornek davraniglart tesvik etmesine katkida
bulunduguna yonelik tasarim mezunlarinin anlayislarini gosterirken baskalarinda
davranis degisikligi yaratacak 0zgiiven ve ikna becerilerini saglamadigina yonelik
elestirilerini de 6ne ¢ikardi. Aksiyon diizeyinde, tasarim egitiminin fikir paylasimina
yonelik bilgi ve anlayis sagladigi ifade edilmistir. Ancak tasarim mezunlarinin
ozellikle profesyonel bir ¢alisma ortaminda aksiyon alma konusunda dile getirdigi
engeller vardir. Kimlik diizeyinde, tasarim egitiminin kisisel farkindalik, mesleki
sorumluluk ve stirdiiriilebilirlik uygulamalarini teknik olarak tasarim uygulamalarina
entegre etme yetenegi sagladigini ancak 6zellikle tasarim pratiginin etkisinin kimlik
acisindan oldukca donitstiiriicii bir engel oldugu tasarim mezunlar tarafindan ifade
edilmistir. Genel olarak tasarim egitiminin siirdiiriilebilirlik kapsaminda sagladigi
anlayis tasarim uygulamalarinda muglaktir. Tasarim egitiminin bilgi agisindan katkisi
tasarim mezunlar tarafindan yeterince kapsamli ve uygulamaya dayali olarak
degerlendirilmemistir. Tasarim egitiminin tasarimci davranigina ve tasarimci
kimliginin gelisimine etkisi tasarim mezunlar1 tarafindan net bir sekilde
aciklanamamaktadir. Siirdiriilebilirlik yaklagimlarinin tasarim egitimine temel olarak
entegre edilmesi, tasarim mezunlarinin tasarim egitiminin katkilarin1 daha net
anlamalar1 acisindan 6nemli olabilir. Bu amagla tasarimcilarin tasarim egitiminde
bilgi, beceri, yeterlilik, davranis ve mesleki kimlik diizeylerinde nasil
gelistirilebilecegi, degerlendirilebilecegi ve bu dogrultuda uygun aksiyonlarin
aliabilecegi konusunda daha fazla ¢alismaya ihtiya¢ oldugu agiktir.
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1. INTRODUCTION

This chapter begins with the self-motivation and background of the thesis, which forms
the beginning of the research scope. The following section, explains the scope and aim
of the thesis and then explains the main research question, and sub-questions to be
answered in the study. Finally, it shows the structure of the thesis briefly.

1.1 Background and Motivation

As a professional designer who has been working on studies related to the concept of
sustainability with different aspects throughout my master's education, | have always
had the motivation to work on the concept of sustainability in my thesis study.
Realizing that sustainability-related issues are essentially based on education has
encouraged me to work within the scope of design education. However, the most
important motivation that enabled this study to take shape is based on my design
career, which started in 2020. In a sustainability-focused team project in which | was
involved in the consumer electronics sector, the process of designing systems for
recycling, sorting, and encouraging recycling behavior in plastics led me to question
my behavior. While these thoughts were going through my mind, | realized that the
thought of throwing the empty PET bottles in my hand to the area dedicated to PET
bottle recycling located one floor below had never been on my mind until that moment
- whereas the team project we were working on was focused on encouraging the
sustainable behavior for PET bottle recycling. This behavior was directly related to

my lack of motivation, but what else could be the real reasons?

When | started to observe this behavior pattern in other designers around me, I
observed that their behavior in this regard was not much different from my attitude.
While we are designers who focus on sustainability, why were we not demonstrating
the behavior we desired? Were we taking action in our daily lives towards the problems
we pursued? My research process, which started with questioning my behavior with
the urge to follow the answers to these questions, led me to question the designer's
understanding and behavior towards sustainability and the designer's professional



identity. This questioning also directed me to examine the contributions of design
education. Eventually, a learning model that we drafted with my advisor encouraged
me to question the existence of such a model in the literature and indicated to the

existence of a theory that had been studied much earlier: the Miller Pyramid (1990).

All these self-motivations formed the starting point of this thesis study. As we all
know, the 21st century has brought climate crises as well as economic and social
inequalities, which have become increasingly crucial global problems. Broadly,
education has a significant role to play in developing a clear understanding of
sustainability, encouraging sustainable behavior, and facilitating the widespread
internalizing of these behavioral patterns for building a more sustainable society. At
this point, the design discipline is in a position to offer solution-oriented ideas to real-
world problems with the power to transform abstract ideas into concrete realities
(Doordan, 2013). Sustainability discussions are not new in design and design
education, but they continue to be a highly debated topic today. The concept of
sustainability is inherently quite broad and approaches to this concept range from eco-
design approaches to design for the circular economy and approaches based on
innovations at the socio-technical level. These changing approaches to the concept of
sustainability have brought about different perspectives. Design practitioners and
design educators are beginning to realize that sustainability is no longer a “nice to
have” in design, but a necessity (Humphries-Smith, 2008; Meyer ve Norman, 2020;
Voite vd., 2020).

Although designers, as individuals with an interdisciplinary position in the context of
sustainability, have been discussed in the literature as mediators, facilitators, and
transformers of behavior, these roles attributed to the designer have difficulty in
revealing themselves in today's realities. Economic challenges, and sector-based
requirements affect designers' understandings and actions regarding sustainability.
The need for professional expertise in sustainability is evident for designers to adopt
sustainable practices. However, the lack of professional expertise in the field of
sustainability makes it difficult for design graduates to find a job in this sense (Faludi
& Gilbert, 2019). According to the Future of Jobs report conducted by the World
Economic Forum and the LinkedIn platform, the field of job creation for the current
global employment in the next five years is shown to be "sustainability specialist” as
the second most important field of expertise (Di Battista et al., 2023, p.30). While these



results show that professional fields are growing in line with climate change targets
for the future, they also reveal global expertise requirements in line with these targets.
There is a need for educational structures that will make competent and prepare design
students for professional life regarding the concept of sustainability in design
education. To date, studies on the perception and implementation of the concept of
sustainability have generally been examined through studies on curriculum and course
content in design education. However, the understandings, and knowledge about
design professionals’ approach to the concept of sustainability, their skills,
competencies, behaviors, and professional designer identity to implement this concept
in practice are not clear. Therefore, this thesis targeted the gap in how design graduates

understand the concept of sustainability and design education contribution in Tiirkiye.

1.2 Scope and Aim of the Thesis

This thesis mainly focuses on revealing the understanding of design graduates towards
the concept of sustainability with a phenomenological approach in Tiirkiye. Then,
taking Miller's (1990) pyramid as a reference model, it aims to explore the knowledge,
skills, competencies, behaviors, and contributions to professional identity
development that design education provides in the context of sustainability.

Within this scope, the main aims of this thesis study are as follows:

e To reveal the understanding and approaches of design graduates towards the

concept of sustainability including their practices.

e To obtain preliminary insights about design graduates' understanding of the

concept of circular design besides the concept of sustainability.

e To evaluate the contribution of design education regarding design graduates'
knowledge, skills, competence, behavior, and professional identity in terms of

sustainability.

e Todiscuss the future implementations of design education in line with all these

purposes.

1.3 Research Questions
In line with the purpose of this thesis study, the research questions will be answered
are presented as follows:



Main research question:
e How does design education inform the concept of sustainability among design

graduates in Tirkiye?

Sub-questions:

How do design graduates conceptualize "sustainability"?

e What are the knowledge sources of sustainability for designers?

e How do design graduates conceptualize “circular design”?
e How does design education contribute to designers in terms of sustainability?
e How does design education contribute to the designer’s competency, behaviors

(performance + actions), and professional identity?

1.4 Structure of the Thesis
This thesis consists of 5 chapters. Figure 1.1 illustrates the structure of the thesis with

these chapters.

INTRODUCTION
LITERATURE REVIEW
Sustainability Design Education and Miller pyramid in
and Design Sustainability Education
CHAPTER 2 l i A
- . Integration of Miller Pyramid into
Design for Cases of Cirriculum and Instructional 3 :
Sustainability and Studies D83l Education
Circular Design v ¢
Sustainability-related Courses in Current Designer Competence in Sustainability
Curriculums of Torkiye Designer Behavior in Sustainability
Designer P ional Identity in ili
RESEARCH METHOD
FINDINGS
CHAPTER 4 Designers' Deslgrier Designers' Contribution Designers
: e Knowledge " . R Competence,
Sustainability Circular Design of Design §
Approaches Sourcesabout Approaches Education Behaviorand
PP Sustainability PP Professional Identity
4Themes 4Themes 2Themes 2 Themes 3 Themes
10 Sub-themes 4 Sub-themes 3 Sub-themes
CHAPTER 5 CONCLUSION AND RECOMMENDATIONS

Figure 1.1 : Diagram explaining the structure of the thesis.



Chapter 1 introduces the background explaining the motivation of the study, the scope
and purpose of the study, and the research questions to which answers are sought in

line with these purposes.

Chapter 2 contains the literature review that covers three main topics: concepts of
sustainability and design, design education and sustainability with examples of
curricula and instructional studies in this direction, and sustainability-related courses
from prominent countries and Tiirkiye. Then it introduces the Miller pyramid learning
model, which is the theoretical reference of the research, and the sustainability
competencies, behaviors, and professional designers of the designer under the proposal
of integrating this model into design education.

Chapter 3 explains the approach of the research, data collection methods,
characteristics of the participants of the research, and data analysis methods and

procedures.
Chapter 4 presents the analyzed findings under relevant themes, and sub-themes.

Chapter 5 summarizes the overview of the study and presents a summary of the main
outcomes by revisiting the research questions. It discusses the outstanding findings. It
explains the limitations of the research and offers recommendations for design
education and further studies.






2. LITERATURE REVIEW

This chapter begins by explaining the approaches to sustainability from the first
discussions in the field of design to the present day and then continues by explaining
the concepts of design for sustainability and circular design. It emphasizes the need
for sustainability practices in design education by considering various innovation
approaches within the framework of sustainability. In the following section, it is
emphasized how the issue of sustainability is addressed in education. Then, it
exemplifies the prominent case studies that address sustainability around the world
based on addressing curriculum and instructional content. Additionally, an overview
of examples of sustainability-related courses at universities in developed countries is
presented, followed by sustainability-integrated courses in current curricula of
universities in Tiirkiye. Finally, it explains Miller's (1990) pyramid in education and
presents designers’ competencies, behaviors, and professional identity within the

framework of this pyramid.

2.1 Sustainability and Design

The framing of early concerns about resource limitations and the environmental impact
of our material production in a design and engineering context dates back to the works
of Buckminster Fuller (Fuller, 1969). Later, Fuller and Papanek (1972) argued that
designers should recognize their responsibilities in the book Design for the Real
World. However, Papanek was the first to criticize the design profession and its role
in encouraging consumption and causing ecological and social degradation. According
to Papanek, design is not just about giving shape to something, but is also a
transformative tool that should take into account social and ethical considerations
(Papanek, 1984). In this way, he advocated encouraging the transformation of the
design profession. During this period, the World Commission on Environment and
Development (WCED), published the Brundtland Report, also known as Our Common
Future in 1987, defining sustainable development (SD) as “SD is the development that
meets the needs of the present without compromising the ability of future generations

to meet their needs”. This report expresses the guiding principles for sustainable



development in industries and remains valid today because it highlights global
environmental problems and the consequences of consumption and production
patterns. During the same period, the concept of Life Cycle Assessment (LCA)
emerged as an important tool for eco-design. LCA represents a cradle-to-grave
approach as a system for identifying, quantifying, and evaluating a product's inputs
throughout its life (Doordan, 2013). Later, Madge (1993) discussed the connections
between design and ecology and stated that concepts such as 'design for need' and
'alternative design' of the 1970s were the forerunners of the ‘green design’ and ‘eco
design’ of the 1980s. A decade later, Lyle (1996) introduced “regenerative design” to
restore the ecosystems. In the same period, Benyus (1997) suggested the
implementation of "biomimicry”, arguing that industry goals should be parallel to

nature.

In the 2000s, McDonough and Michael Braungart (2002) introduced the Cradle-to-
Cradle design philosophy. This approach means closed-loop systems where raw
materials are not thrown away and the reuse of these raw materials imitates the cycle
of nature and serves as “food” for a new product. With this philosophy, they discussed
reducing waste in circular economies in a way that will provide permanent benefits to
society through the integration of design and science in their book Cradle to Cradle:
Remaking the Way We Make Things. The Cradle-to-Cradle approach was then
considered to align with economic interests in the circular economy. In line with this,
the Ellen MacArthur Foundation (2013) defines the Circular Economy (CE) as a
system in which materials never become waste through processes such as maintenance,
reuse, refurbishment, remanufacture, recycling, and composting but remain in constant
circulation, thus regenerating nature. Tackling climate change and other global
challenges such as biodiversity loss, waste, and pollution is essential for this approach
and goes beyond recycling. For all these challenges, the United Nations (UN) later
developed goals for many global problems, including environmental, economic, and
social under the Sustainable Development Goals (SDGs) (UN, 2015).

In approaches to sustainability, the framework proposed by (Elkington, 1997) as the
triple bottom line also known as the three pillars of sustainability is accepted as a basis
and shows what dimensions the concept of sustainability includes. These are expressed
as environment (planet), social (people), and economic (profit). In the literature, this
approach has been modeled as weak and strong sustainability (Figure 2.1).



SUSTAINABLE
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ENVIRONMENT

NaY,

Weak Sustainability (Giddings, 2002) Strong Sustainability (Brundtland, 1987)

Figure 2.1 : Weak sustainability and strong sustainability model.

According to this model, in a weak sustainability approach to sustainable development,
the environment, society and economy are shown to be of equal importance (Giddings
et al., 2002), while in the strong model this approach is environment-oriented, society
and economy are included in environmental interests (WCED, 1987). Many
approaches to sustainability have been expressed in the design literature to date, and

these approaches continue to develop.

2.1.1 Design for sustainability and circular design

WCED (1987)'s definition of SD has popularized the concept of sustainability in the
field of design (Bhamra & Cooper, 2007). The goal of sustainable design, also called
design for sustainability (DfS) is to change the way products are made so that they are
better for everyone in the long term (Faludi et al., 2020), by that means of taking into
account the environmental and social impacts of a product, service, or system with
economic concerns (Bhamra & Lofthouse, 2007). This perspective shows that
sustainable design is a broad approach that also includes social and environmental
factors. In the first approaches to sustainability principles in design processes, LCA
tools that measure environmental impact were integrated into the processes (Brezet &
van Hemel, 1997). In this direction, the life cycle design approach emerged with a
focus on eco-design (Mestre & Cooper, 2017). The eco-design strategy wheel models
proposed in the literature for the eco-design approach by many academics (Brezet &
van Hemel, 1997; Vezzoli & Manzini, 2008; Tischner & Charter, 2017), and these are
considered the first circular representations (Mestre & Cooper, 2017). These eco-

design strategies include selecting low-impact materials, reducing materials usage,



optimizing production and distribution techniques, reducing impact during use,
optimizing initial life and the end-of-life system, and new concept development. The
approach to ensure product longevity with certain interventions within the product life
cycle is expressed as reuse, repositioning, and recycling. However, Cooper (2012) later
suggests that the design should include durability, reparability, upgradability,
optimized energy and material consumption, and recyclability approaches to ensure
product longevity. In line with all these approaches, environmental concerns have
progressed from green design to DfS, and more recently to circular design, or design

for CE in recent years (Moreno et al., 2016).

Design discussions for CE with the closed loop concept as a popularized Cradle-to-
Cradle approach, advocate the opposite of the traditional linear economy approach
based on take-make-dispose. There are various definitions of the concept of CE in the
literature argued by academics. However, one of the CE definitions for design is stated
by the Ellen MacArthur Foundation (2013) as an industrial economy whose design
purpose is restorative or regenerative. Arguments in some studies addressing the
relationship between sustainable development and CE emphasize that it contributes to
sustainable development (Kirchherr et al. (2017) with approaches similar to eco-
design. Some views suggest that CE is conducted within the framework of sustainable
development (Suarez-Eiroa et al., 2019). It is also argued that the circular economy
can be considered as an umbrella concept (Merli et al., 2018; Friant et al., 2020) to
achieve sustainable development inspired by resource management concepts and ideas
(Merli et al., 2018). It has also been stated that by CE proponents, it offers new
methods for SD for future generations and defines it through the triple bottom line
concept of addressing economic performance, social inclusion, and environmental
issues together (Elkington, 1997; Geissdoerfer et al., 2017).

In the literature, the CE concept is mainly based on the 3R principle: reduction, reuse,
and recycling (Geng & Deborstein, 2008). The approach which is referred to circular
design aims to address concerns in the product life cycle. There are various strategies
for circular design in this direction. Moreno et al. (2016) suggested five design
strategies for CD based on DfS: resource conservation, multiple cycles, long-life use,
and system change. Some researchers suggested design strategies for product integrity
and design for recycling (den Hollander et al., 2017). Some of the suggested strategies
for slowing resource cycles (Bocken et al. 2016).
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Circular design differs from sustainable design in some points. Fundamentally it
differs from sustainable design in that the goal is measurable or closes a loop (Early,
2017). The circular design process can be perceived as challenging and complex
because it aims for changes from a product-oriented approach to innovative and
function-oriented systems (Camacho et. al., 2020). Sustainable design is considered a
more comprehensive approach because it considers social issues (Bhamra &
Lofthouse, 2007), and it can be said that it includes circular design. But in some cases,
they can complete each other in suitable conditions. In addition, discussions on
sustainable design are considered more established since they started nearly six
decades ago, and approaches to circular design have been discussed since the early
2000s.

Design practice is seen as a catalyst in achieving a circular economy (Moreno, et al.,
2016) and designers have a significant role in contributing to sustainability and CE
(Andrews, 2015). In a broader perspective, Ceschin and Gaziulusoy (2016) conducted
a theoretical review as one of the studies that most comprehensively addresses the
responsibilities of designers expanding to socio-technical dimensions, and indicate

four different levels of innovation within design for sustainability (DfS) approaches.

INSULAR > SYSTEMIC

Increasingly
potentially more
sustainable

Socio - Technical System Level

PEOPLE

Spatio - Social System Level

Product - Service System Level

Product Level

TECHNOLOGY

Figure 2.2 : DfS evolutionary framework (Ceschin & Gaziulusoy, 2016).
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According to this model, the product innovation level includes Green Design, Eco
Design, Emotionally Durable Design, Design for Sustainable Behavior (DfSB), Cradle
to Cradle Design, Biomimicry design, and Design for the Base of the Pyramid
approaches. Cradle to Cradle and Biomimicry approaches are also nature-inspired
approaches. Approaches at the product innovation level cannot fully solve
sustainability issues but rather focus on improving existing products or developing
completely new products. Green Design, Eco Design, Biomimicry, and CTC
approaches focus more on the technical aspects of sustainability. In the Emotionally
Durable Design and DfSB approaches, the importance of users is emphasized. At the
product-service system innovation level, there is the product-service system design
(PSS) approach. At this level, the focus is mostly on developing new business models.
It includes a combination of products and services beyond individual benefit. At the
spatio-social system innovation level, there are Design for Social Innovation and
Systemic Design approaches. At this level of innovation, the spatial and social
conditions of communities come to the fore. Finally, innovations at the socio—technical
system level include the Design for System Innovations and Transitions approach. At

this level of innovation, encouraging radical changes to meet social needs is addressed.

According to Ceschin and Gaziulusoy, (2016), these approaches can also be guides for
CE solutions as follows: Cradle-to-cradle and Biomimicry approaches can be provided
for closed-loop material cycles, a CE solution can be achieved by implementing 3R
Principles to eco-design products. The PSS approach can be a guide for CE in business
model designs. Most importantly, the DfST can be a new recommendation instead of

CE for socio-technical scenarios.

Designers today have the potential to be leaders in a paradigm shift to design closed-
loop systems, and they need to change their practices and ways of thinking in this
direction (Andrews, 2015). So far, changing designer roles, design knowledge, skills,
and competencies in CE have been investigated by many researchers (Andrews, 2015
and 2020; Bocken et al., 2016; De los Rios et al., 2017; den Hollander et al., 2017;
Dokter et al., 2021; Mestre and Cooper, 2017; Moreno et al., 2016; Sumter, 2021,
Wastling et al., 2018; Watkins et al., 2021). However, sustainable design knowledge,
including circular design, is not considered mandatory within the scope of the
profession and is not even intentionally included in sufficiently intensive design
processes (Andrews & Robbins, 2010).

12



DfS approaches can guide students and teachers as a supportive tool in design
education, including the circular economy, as stated by Ceschin and Gaziulusoy
(2016). Nowadays, it has become cricual to integrate sustainability approaches into

design practice and to reconsider design education accordingly (Faludi et al., 2023).

2.2 Sustainability in Design Education

Global leaders recognized the necessity of integrating the principles of Education for
Sustainable Development throughout all educational tiers when they endorsed the
2030 Agenda for SD at the United Nations Sustainable Development Summit in 2015
(UN, 2015). In parallel, UNESCO (2017) published Quality Education of SDG 4 under
the Education for Sustainable Development Goals: Learning Objectives. In this
publication, cognitive, socio-emotional, and behavioral learning objectives are
emphasized. In addition, it highlights the basic knowledge and skills required for the
21st century, the need for knowledge, skills, values, and behaviors required for
sustainable development, and especially the pedagogical approaches for sustainability
competencies by establishing the base in educational institutions. These goals guide
the requirements in overall education in the literature. When we look at higher
education specifically, design education provides a significant understanding of the
design process and methods. However, it is evident that the responsibilities of
designers extend beyond the technical realm and encompass organizational and
managerial responsibilities (Meyer & Norman, 2020). According to current research,
it is suggested that design students need to acquire domain knowledge from many
disciplines to solve complex problems. The main issue is the specific domain
knowledge required to solve such problems. Although this situation does not seem
very realistic, it also puts a burden on the individual's cognitive capacity. In this sense,
Watkins et al. (2021) stated that the educational requirements for sustainable product
design differ from the conventional teachings of product design. In order for designers
to realize sustainable design practices, they need to know how to deal with the relevant
problems (Lofthouse, 2017).

According to Meyer and Norman, (2020), for design education to meet the changing
needs of the 21st century, educational materials should be expanded and all
educational institutions should advocate the core principles in line with these needs.

Today's needs may pose different challenges in the field of design. Accordingly, there
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is also a need for new technologies, new developments, and tools in design processes
(Friedman, 2019). In this regard, Friedman (2019) expressed 11 challenges under 4
groups that the design field may face: Performance Challenges, Systemic Challenges,

Contextual Challenges, and Global Challenges (Figure 2.3).

Global Challenges

+ We must address the major societal issues facing the world, including the sustainable
development goals specified by the United Nations, which seek to “address the global
challenges we face, including those related to poverty, inequality, climate, environmental
degradation, prosperity, and peace and justice” with the goal of achieving "each goal and
target by 2030."

Contextual Challenges

- The projects, products, and services we design often cross the boundaries of organizations,
stakeholder, producer, and user groups.

+ These projects, products, and services must meet the expectations of many organizations,
stakeholders, producers, and users.

- These projects, products, and services must meet demands at every level of production,
distribution, reception, and control

Systemic Challenges

- We live in a world marked by ambiguous boundaries between artifacts, structures, systems,
and processes.

+ We work in a world of large-scale sacial, economic, and industrial frames.

- We design for a complex environment of ever-shifting needs, requirements, and constraints.

- We design for a world in which intangible content often exceeds the value of physical
substance.

Performance Challenges

- Design acts on the physical world and on the linked world of intangibles,

+ Design addresses human needs and desires.

+ Design generates the tangible and intangible built environment as well as the social
environment.

Figure 2.3 : List of challenges for the design profession (Friedman, 2019).

Especially, Global Challenges stand out within the scope of this thesis. According to
Friedman (2019), these challenges require tackling global challenges such as poverty,
inequality, climate, and environmental degradation by 2030, in line with the UN's
SDGs. However, each group requires the knowledge and skills of the previous group,

and design education generally focuses on performance challenges (Meyer and
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Norman, 2020). This performance challenge is only related to the impact of design on

the physical world and human needs and desires.

According to Bhamra and Dewberry (2007), there is a need to develop students'
capacity to adapt and embrace new knowledge and ways of knowing in a way that
challenges the status quo, by engaging students in complex eco-social issues.
However, some of the biggest obstacles to sustainability-oriented practices are the
availability of information, the clarity and usefulness of information, and the self-
confidence of designers (Lofthouse, 2001a; Stevenson, 2013). Because educational
curricula are inadequate to meet today's challenges, students' current skills and
attitudes cannot match the requirements of their jobs (Collina et al., 2017). Few design
programs offered by universities enforce the inclusion of dedicated courses focused
exclusively on sustainable design, while other courses may just provide a brief
introduction or offer it as an optional topic (Watkins et al., 2021). As one of the
approaches to integrating sustainability into design education curricula, Fletcher and
Dewberry (2002) stated two extremes in integrating sustainability into the curriculum
of design education: design as a context in which sustainability is seen within existing
design practices, and sustainability as a context in which design is seen as a dimension
of sustainability that is compatible with sustainability goals (Figure 2.4).

DESIGN SUSTAINABILITY

{ Sustainability Design

.

Design as Context < P» Sustainability as Context

Figure 2.4 : Possible starting points for sustainability in design education
(Fletcher & Dewberry, 2002).

In addition to this view, Giard and Schneiderman (2013) stated that integration of
sustainability into design education occurs in three common ways: through
independent sustainability courses or programs offered on a large scale in educational
institutions, through sustainability concepts integrated into studio courses in design
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education, and through sustainability courses offered at universities. According to
researchers, some models will integrate sustainability into design education through
the combination of these three ways. However, design education against complex
sustainability problems is still in the learning phase (Faludi, et al., 2023). If knowledge
about sustainability is not acquired in design education, opportunities to obtain it

through professional development are rare (Lofthouse, 2017).

In the most recent publication by Faludi et al. (2023) expressed the curriculum
recommendations for future design education that include sustainability topics. They
expressed these curriculum recommendations under six main headings: Fundamentals
of Sustainability, Circular Economy, Whole Systems Thinking, Sustainable
Innovation Strategies, Impact Assessment, Laws and Standards, and Communication,
Collaboration, and Leadership. Under these main headings, researchers categorized
the subjects with three aspects: subjects that are critical and recommended to be
learned, subjects that are not required for designers but are required for a course or
program on sustainability, and finally subjects that are not compulsory but suitable for

elective courses or advanced studies are expressed as curriculum recommendations.

Design education is in an important position to create the self-confidence and capacity
of designers to find solutions to sustainability problems. There is also a need for
expertise in this field for future designers to ensure rapid adaptation to the changing

challenges of the 21st century.

2.2.1 Cases of sustainability in design education

In this section, studies in the literature on the integration of sustainability in design
education around the world are exemplified. There are prominent studies from
countries such as Netherlands, Australia, UK, and Tiirkiye. This section also includes
an example from worldwide research. Furthermore, this section also includes studies
that include examples of sustainability courses offered by some universities. It also
touches upon studies that evaluate sustainability-oriented education curricula,
investigate the sustainability perceptions of undergraduate and graduate students, and

even conduct research with lecturers and employers.

Case studies on sustainability in design education were obtained by scanning the
International Journal of Sustainability in Higher Education, Journal of Cleaner

Production, Journal of Design Research, and Engineering Education.
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2.2.1.1 Cirruculum cases

In the literature on the integration of the sustainability approach in design education,
the studies of Ramirez (2006 and 2007) and Humphries-Smith (2008) on the
integration of the social aspect of sustainability into design education curricula stand
out. In the worldwide literature, Ramirez (2007) conducted worldwide survey research
in which designers graduated from 221 different Universities from Asian, North
American, and Oceanian universities. As a result of this study, participants interpreted
sustainable design together with the ecological design approach and rarely focused on
the social aspects of sustainability. It was revealed that 52% of the 221 participants
stated that sustainability was included in the curriculum as a basic course or subject,
37% stated that it was included in the education curriculum as an elective course, and
11% did not include sustainable design in the design education curriculum. Although
it stands out in the study findings that the sustainable design approach is increasingly
included in education, the issue of sustainability has not been able to overcome
evaluation factors such as functionality, ergonomics, aesthetics, and

manufacturability.

In a study investigating how issues related to environmental sustainability were
integrated into educational curricula at universities in Australia, Ramirez (2006)
invited lecturers and program heads at Australian universities to an online survey and
collected data by examining the curricula of the universities. As a result of this study,
it was concluded that environmental sustainability issues were included in most

industrial design programs in Australia, but issues such as eco-design were missing.

In Humphries-Smith's (2008b) study, the researcher uncovered the scope and needs of
education in terms of sustainable design. In this regard, evaluated the number and
quality of design and engineering courses offered at the undergraduate level in UK
Higher Education institutions. Then, survey research was conducted to understand the
views of undergraduate students on sustainable design. The research results revealed
that there are significant differences in the perceptions of sustainable design among
academicians, students, and employers. Academicians' belief that sustainability-
related issues are already included in the courses has emerged. However, this situation
was perceived as the opposite by students and employers, and the need for a higher
level of knowledge on this subject in education was expressed. This study also
emphasizes the necessity of sustainability in design education. Many sustainability-
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related design and engineering courses include sustainability-related elements, but at
varying levels. Awareness of ecological design is also high, but understanding is low.
In general, the integration of sustainable design into existing education was understood
to be difficult. In this regard, the researcher offers suggestions for future research on
what knowledge and skills are needed to become an expert designer on sustainability.

In UK, Watkins and Lofthouse (2010) also conducted a broader study and surveyed
with the participation of lecturers from 29 universities. The study findings revealed
that academicians have a high awareness of sustainability and a large percentage of
them advocate that sustainability should be integrated into design education curricula.
Sustainability was expressed in terms of economic, environmental, and social aspects
by half of the academicians participating in the study. During this period, more than
half of the universities participating in the study were offering courses on both the
social and environmental dimensions of sustainability. Although the findings of the
study do not provide clear insights into how to fully integrate sustainability into
product design curricula, findings show that British Universities are well-positioned

to teach sustainability to future industrial designers.

In nearly same years with the mentioned cases previously, a thesis study conducted in
2009 on the integration of sustainability into industrial design programs in Tirkiye,
the educational status of the Middle East Technical University (METU) Industrial
Design department in terms of sustainability and the student's understanding in this
regard were investigated. In this study, it was stated that for more than half of the
students who took courses on sustainability at METU, these courses did not affect the
integration of sustainability into design processes (Turhan, 2009). Material selection
has been expressed as an important criterion for design students. However, time
constraints have been expressed as an important barrier to addressing sustainability in
project processes. Students associated sustainability with concepts such as product life
cycle, production, distribution, use, and disposal. In the study, more than half of the
design students stated that the institution they worked for was not willing to work
towards sustainability, and the instructors and students participating in the study stated
that they did not have sufficient knowledge and opportunities to address sustainability
issues in education. According to Turhan (2009), adding a course on sustainability to
the design education curriculum is not considered sufficient for sustainable

development.
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Some years later, as a study on sustainability at the undergraduate level, Yilmaz (2015)
examined sustainability-related courses at Istanbul Technical University, Middle East
Technical University, Izmir University of Economics, Anadolu University, Mimar
Sinan Fine Arts University, and Marmara University according to their scope, type,
and way of teaching in Tiirkiye. As a result of this study, 9 courses with sustainable
design content were identified. However, none of these courses fully included
sustainable design criteria. Only one course included green design, four courses
included eco-design, and the remaining courses included sustainable design criteria.
According to Yilmaz (2015), the courses had insufficient content in many schools, and
social and ethical criteria had to be integrated into the course contents to improve. The
researcher advocates that sustainability-related courses should be compulsorily

integrated into the curriculums.

More than 10 years ago, in research focusing on the situation and materials of
sustainability-oriented design education in the world, it was stated that some
universities do not include sustainability in their curricula, while some universities
directly include sustainability, and these courses related to sustainability focus on
theoretical knowledge (Turhan & Unlii, 2009). According to these researchers, the
importance of practice-based courses in developing a critical perspective on
sustainability in education is clear. Many course definitions in the world support an
interdisciplinary approach and highlight the importance of collaboration and

interdisciplinary work (Turhan & Unlii, 2009).

2.2.1.2 Instructional cases

In the Department of Industrial Design Engineering of TU Delft University of
Technology, changes were made to the sustainability-related project elements in 2004,
In the study of Boks and Diehl (2006), they made a comparison with the learning
outcomes between 2003 and 2004. It was determined that the number of students who
could truly integrate sustainability into their product development processes increased
from 26% to 48% compared to the previous year. However, they stated that the
attitudes of project managers and mentors were also effective. Meetings with
sustainability-related experts were also found useful. However, the lack of expert

educators on sustainability and the lack of expertise in the sectors were not seen as
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encouraging for students. This study showed the impact of instructional factors on

students' development of understanding towards the concept of sustainability.

As another example, Bhamra and Dewberry (2007) aimed to develop an understanding
of how the right questions should be asked regarding sustainability by providing
different evaluation opportunities to design students at Loughborough University in
the UK. The authors address this issue by using student works as an example through
an undergraduate course. The main purpose of the design practices in this
undergraduate course was to understand students' understanding of sustainability and
to provide suitable context for discussion and practice on complex sustainable

development issues in the courses.

In the same university and nearly same years, Lilley and Lofthouse (2009) discussed
the development and evaluation of 'design-behaviour' in the web-based resource
developed by the Department of Design and Technology at Loughborough University
to teach Design for Behavioral Change. This resource aims to spread learning materials
for design and engineering students and to understand future improvement potentials.
The researchers conducted the study in several steps and collected data. They
conducted a pilot study to teach postgraduate industrial design students the design
applications of a behavioral change design approach in terms of sustainability at
Loughborough University. In this research, students designed a mobile phone in the
2005 study and a refrigerator in the 2006 study. As a result of these studies, literature
research, and interviews with design professionals, researchers have created a new
web-based resource to teach design for behavioral change. Feedback to the source
showed that information regarding behavioral change was needed for students. It is
also planned to be integrated into education for second-year undergraduate students at

Loughborough University.

Few years later, Humphries-Smith (2010) conducted instructional-based research to
provide a web-based resource for engineering and product design students to better
understand the socio-centered dimension of sustainability. In this sense, existing
learning and teaching resources were evaluated for web-based sustainable design. The
data in the study was obtained by determining the current knowledge level of 3rd or
final-year engineering and design undergraduate students at Bournemouth University
on sustainable design in the UK, collecting their information about existing web-based
resources, and receiving feedback about the web-based resource developed as a result
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of the study. As a result of the study, it is intended that this web-based resource will
continue to be updated by users. Since it is open to the public, the information and
document resources here are intended to reach a wider audience of designers and

engineers as a learning tool.

As one of the studies on sustainability-related courses in Tirkiye, Dogan (2012)
discussed the course entitled "Product Design for Sustainability,” which was opened
at Middle East Technical University in 2011 for graduate-level students, on the
integration of sustainability into industrial product design. This study presents
approaches such as extending the life of the product, localization, and effective
resource use for sustainability in design education. The course is taught with both a
theoretical and practical approach. The first phase of the course is more theoretical and
includes content such as behavior change, responsible consumption, and ecological
feedback. The final phase of the course allows design students to conceptualize
sustainable products. In this sense, students designed a lighting product, which is a
potential product category, by reflecting these understandings into their design
processes. Since this program combines theoretical and practical approaches, it offers
insights for future studies about sustainability integration to design education.
However, it does not reflect an undergraduate study in design education.

The rapidly changing nature of the industrial design profession requires rethinking of
educational curricula. In a study that includes exemplary cases from design projects
conducted within Carleton University and Middle East Technical University, which
deals with the sustainability approach in education, both transformation and
personalization-oriented and open design-oriented project examples are presented by
Dogan (2017). In the findings of the study, it was stated that system thinking would
help rethink sustainable design issues, and personalization and open design approaches

could significantly affect design outcomes (Dogan, 2017).

As a different research approach to guide educators when creating sustainable design-
focused courses, Y1lmaz and Kapkin (2020) conducted a study to understand students'
perceptions of the concept of sustainable development and design within the scope of
the sustainable design studio course as an elective course at Eskischir Technical
University, Industrial Design Department in Tiirkiye. Researchers investigated the
development of students' perception of sustainable design concepts who participate in
sustainable design studio courses. Accordingly, they conducted this research in two

21



groups: students who took this course as an experimental group and students who did
not take this course as a control group. The students evaluated 22 concepts that the
researchers selected. Researchers found that the Sustainable Design studio course led
to a shift in students' perceptions of the concept of sustainable development and design.
However, the limitation of this study is that it was conducted with a limited number of

sustainability concepts and a small number of students.

More recently, some researchers and scholars have explored how sustainability can be
integrated into project-based design courses. In this sense, Kiigiiksayra¢ and Ariburun-
Kirca (2020) conducted two workshops at the Istanbul Technical University Industrial
Product Design Department, focusing on product and product-service system levels of
sustainable design innovation approaches. In these workshops, researchers tried to
understand students' learning approaches. The first of these workshops was a project
under the brief of "Designing sustainable furniture™ within the scope of the
“Contemporary Furniture Design” elective course in the spring semester of 2016, and
the second was a project under the brief of "Designing a sustainable 3 x 3 m2 expo
stand for a company" within the scope of the “Space Organization” elective course in
the fall semester of 2016. Kiiciiksayrac and Kirca (2020) stated that they provided
students with the necessary information during these workshops to understand the
competent use of knowledge because there was no course on sustainable design during
the relevant education period. As a result of these workshops, scholars stated that the
students who attended the workshop had difficulty in deciding what level of design
they should do and what the required design process should be to create the greatest
sustainability impact. They mentioned some students could not focus on the product-
service approach due to project time constraints and lack of knowledge about the
service design process and only addressed the sustainability approach at the product
level. Thus, researchers emphasized the need for a special course on this subject where
students can gain more opinions and experience. In addition, to improve design

processes, they proposed a model for project processes with a sustainable design.

2.2.1.3 Sustainability course examples from universities of prominent countries

In terms of worldwide education programs and research activities, countries such as

the Netherlands, England, Finland, and Denmark stand out with their approaches to
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sustainability in design education. Factors contributing to their prominence include the

level of development, and investments in sustainability initiatives.

If the Netherlands is given as an example in terms of design education, it focuses not
only on theoretical knowledge but also on practical projects for real-world problems.
Education has an interdisciplinary approach, focuses on the circular economy, and the
county has also high level of social awareness. It is known that TU Delft University of
Technology in the Netherlands has included sustainability in its design education
curriculum since the 1992 (Boks & Diehl, 2006; Faludi et al., 2023; Ramirez, 2007).
Research from the official website of the university shows that the undergraduate
program in industrial design engineering offers an educational framework designed
for the application of knowledge and skills acquired from various disciplines,
including sustainability. In this context, students can choose courses or projects
focusing on sustainability-related topics. Students who prefer to gain in-depth
knowledge and specialize in sustainability can benefit from courses and projects
related to sustainability and circular design offered by the Sustainable Design
Engineering Department. The mission of this department is to develop methods to
design sustainable products, services, and systems that will have a positive impact on
the planet, by using emerging technologies responsibly. In the undergraduate program
of Industrial Design Engineering, courses focus on design for the circular economy,
available online as open resources. Through this online learning platform, a
professional certificate in Sustainable Engineering Design is offered. Curricula
accessed since 2022 within the scope of the Industrial Design Engineering
undergraduate program include the "Sustainable Impact” course as compulsory for
second-year students. For the final-year students, "Design for the Circular Economy"
is offered as an elective course. However, it is known that the "Design for
Sustainability” course was also compulsory for second-year undergraduate students in

previous years (Watkins et al., 2021).

Among other prominent countries, Loughborough University in the United Kingdom
has included sustainable design in its curricula at both undergraduate and graduate
levels since the 2000s (Lilley & Lofthouse, 2009). In the 2023-2024 curriculum,
Loughborough University has included the "Sustainable Design" course as an elective
for final-year undergraduate students. This course aims to equip students with the
necessary knowledge and skills to develop innovative, sustainable design solutions.
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Aalto University in Finland has included the "Sustainable Design" course as a
compulsory for first-year undergraduate students since 2019, as seen in its previous
accessible curriculums. This course is aimed at developing an understanding of
fundamental design strategies related to sustainability and exploring design
opportunities around materials and technology. Projects within the course focus on the
redesign of existing products or services through individual and teamwork.
Additionally, Aalto University offers online access to the "Digital Ethics and
Sustainability" course via the FITech platform on its website. This course focuses on
digital ethics topics such as big data and analytics, promoting critical discussions on
sustainability and the impact of business and technology on society.

At the Technical University of Denmark, the undergraduate course "Product Life
Cycle and Environmental Issues" was established two decades ago (Watkins et al.,
2021). The course begins with an overview of trends such as the circular economy and
the Sustainable Development Goals (SDGs) and includes discussions aimed at
considering sustainability in the early stages of the design process. Students are
required to submit a final project for a given product, which involves planning for eco-

design using appropriate methods and tools.

2.2.1.4 Sustainability course examples from universities of Tiirkiye

In desktop research conducted through the most current curricula on the official
websites of 14 universities in Tiirkiye, elective and compulsory courses directly related
to sustainability, their course descriptions were examined in industrial design
undergraduate education curriculums. Table 2.1 demonstrate sustainability-related
courses in the most up-to-date curriculums as an overview. In this context, courses
from the last 2 years are generally included in the table. Accordingly, it was observed
that nine universities included sustainability-related courses in their curricula.
However, only in 4 universities, sustainability-related courses are included as

compulsory courses in the undergraduate design education curriculum.
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Table 2.1 : Sustainability-related undergraduate design courses in Tiirkiye

Syllabus  Universities ~ Compulsory Elective ~ Course Description
Year Course Course
The course aims to teach sustainable
Middle East Design for  behavior change strategies and
2023- Technical Sustainable interventions emerging roles of
2024 University Behavior  designers. It enables students to learn
Change  sustainable behavior change
approaches, and develop collaborative
skills.
2021- Istanbul Society & The course description has not yet
2022 Technical Sustainability been entered.
University in Industrial
Design
Sustainable It covers sustainable design
Product  approaches, eco-design strategies,
Design environmentally friendly materials,
life cycle analysis, sustainable
behaviors and lifestyles, cradle to
cradle approaches, and PSS design.
Bio- The course description has not yet
inspired  been entered.
Design
Anadolu or . .. .
2023- Bl hir Courses directly related to susta_lnablllty are not seen in the current
2024 Technical curriculum.
University
It aims to teach the principles and
methods of sustainable design. A
2023- Marmara Sustainable project is conducted by examining the
2024 University Design methods or need. It aims to provide
theoretical knowledge, and develop a
project accordingly.
2023- Mimar Sinan Courses directly related to sustainability are not seen in the current
2024 Fine Arts curriculum.
University
2023- Gazi Courses directly related to sustainability are not seen in the current
2024 University curriculum.
The objective of the course is to teach
environmental criteria in product and
- Selguk Sustainability system design. As an outcome, the
University in Design course offers theoretical knowledge. 2

or 3 projects can be undertaken in
semester.
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Table 2.1 (continued) : Sustainability-related undergraduate design courses in

Tiirkiye.
Syllabus  Universities Compulsory Elective Course Description
Year Course Course
TOBB In this course, where this important
University design philosophy is addressed,
- of Sustainable  students are intended to become
Economics Design knowledgeable about sustainable
& design and to undertake studies in this
Technology direction.
2023- Istanbul Courses directly related to sustainability are not seen in the current
2024 Bilgi curriculum.
University
The course content includes defining
the main principles of circular design,
developing a systems thinking
2023- Ozyegin Design for approach to design problems, and
2024 University  Sustainability defining concepts such as purpose
economy, commons, sharing economy,
and citizen empowerment.
2023- I{;?(;libléll Courses directly related to sustainability are not seen in the current
2024 £dipo curriculum.
University
The course aims to examine the
historical and current economic
. development from the perspectives of
2021  Kadir Has Sustainable  human development, poverty and
University Development  inequality, demography, urbanization
and migration, education, health,
environment, and agricultural policies.
The course aims to enable students to
learn the concepts of sustainability,
) ecology, and sustainable design from
2023- Yeditepe Sustainability an interdisciplinary perspective
2024 University in Design through readings and discussions, and
to create awareness in design and
product development.
The course aims to teach the ecosystem
and environmental issues, the history
of sustainability, its definition, and
- Beykent Sustainability objectives. It includes topics on
University in Design renewable energy, product life cycle,

materials, and recycling. Eco-Design
examples are taught in detail within the
scope of the course.

It is known that Middle East Technical University offered sustainability-related
courses to graduate students in the early 2010s (Dogan, 2012), and today, three
different sustainability-related courses are offered to graduate students. In the current

curriculum, it offers an elective course to undergraduate students that focuses on
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sustainable behavior change. However, there is a need to access more information

about previous years' courses offered at the undergraduate level.

Current curriculums also show that undergraduate students at Istanbul Technical
University are offered 1 compulsory and 2 elective courses directly related to
sustainability. These courses comprehensively cover approaches to sustainability,
from eco-design approaches to PSS design. It has been observed that sustainability-
related courses have been included as elective courses between 2009-2010 and since

2015 in the university's past curricula, which can be accessed via its website.

When looking at the curricula of other universities listed in Tables 2.1, it is observed
that Marmara University, TOBB University of Economics and Technology, Kadir Has
University, and Yeditepe University have integrated sustainability-related courses into
their current curricula as electives. On the other hand, Selguk University, Ozyegin
University, and Beykent University offer sustainability-related courses as compulsory.
Notably, Ozyegin University defines learning outcomes focused on the circular
economy through its compulsory course. Although Medipol University does not seem
to have integrated sustainability into its current curriculum, it is known that it offered
an elective course related to biomaterials in design to students in 2018-2019. At this
point, there is a need to obtain more information about the past curricula of these

universities.

Overall, it can be said that in Tiirkiye, the majority of courses in the most current
curricula of some universities offering design education focus on delivering theoretical
knowledge, with a particular emphasis on environmental issues. However, it is
observed that many universities have started to incorporate sustainability into their
curricula in a more comprehensive manner, not limited only to eco-design approach.

Nonetheless, more detailed future studies are needed.

For curriculum development for sustainability in design education, the Miller pyramid
model is explained in the next two sections and its integration into design education is

proposed.
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2.3 Miller Pyramid in Education

The Miller Pyramid model, which was created by psychologist George Miller in 1990
to assess the clinical competence of students, was later applied to educational
competence models. Miller stated that faculties should search for instructional
methods and evaluation methods at the top of this pyramid model (Miller, 1990).
Although the model was designed for use in medical education, it can also be applied
to other disciplines. It consists of phases illustrating how various competencies are
acquired over the course of education. This model expresses the growth competence

as four hierarchical processes (Figure 2.5).

DOES
(Action)

SHOWS HOW
(Performance)

KNOWS HOW
(Competence)

KNOWS
(Knowledge)

Figure 2.5 : The Miller pyramid model (Miller, 1990).

The base of the pyramid in Miller's pyramid model is "knows", which demonstrates
knowledge. At the second level of the pyramid, there is a transition from "knowing
how" or competence. Then the "shows how" demonstrates performance. Finally, at the

top of the pyramid, "does" or action level is expressed.

According to some researchers, understanding the significance of professional identity
formation in medical education has led to the need to re-examine the structure of the
Miller pyramid. After Miller's fundamental work, Cruess et al. (2016) expanded
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Miller’s pyramid by adding the “identity” level to evaluate professional identity

formation with this pyramid model (Figure 2.6).

Consistently demonstrates the attitudes, values, and
behaviors expected of one who has come to “think,
act, and feel like a physician.”

DOES Consciously demonstrates the behaviors
(ACinI’l) expected of a physician.
BEHAVIOR
SHOWS HOW Demonstrates the behaviors expected of
(Performance) a physician under supervision.
KNOWS HOW Knows when individual
(Competence) behaviors are appropriate.
COGNITION
KNOWS Knows the behavioral norms
(Knowledge) expected of a physician.

Figure 2.6 : The amended version of Miller’s pyramid (Miller, 1990) with the
addition of “Identity” level, adapted from (Cruess et al., 2016).

According to Miller (1990), as an individual moves up the pyramid, assessment of
competence becomes more complex, and the individual's expertise in the relevant
profession increases. The "knowledge" level at the base of the pyramid is the least
difficult to assess and can be easily assessed using traditional methods such as exams.
At this level, the learner gathers information and knows the norms of behavior
expected from the relevant professionalism. The learner implements knowledge into
practice and interpretation at the "competence” level, which is the second level of the
pyramid. At this level, the learner's knowledge of when behavior is appropriate is
evaluated. The knowledge and competence levels of the pyramid are assessments

related to the learner's cognition.

At the "performance™ level, the learners demonstrate what they learned. At this level,
the behaviors expected from the learners are evaluated. The "action” level is related to
the performances integrated into the implementation are evaluated. At this level, the
learners consciously demonstrate the behaviors expected from them. The performance
and action levels of the pyramid are related to the learners' behavior. Finally, the
Identity level offered Cruess et. al. (2016), is the top of the pyramid expressed as "Is".

It is related to the learners' internalization of the relevant behaviors, attitudes, and

29



values. At this level, the learners feel, think, and act concerning the relevant expertise.
Consistently demonstrates the values, attitudes, and behaviors expected of them.
According to these pyramid levels, it becomes more difficult to evaluate the "identity"
level compared to the evaluation of "action". Because the desired identity also includes
the individual's values and attitudes, which are difficult to assess directly (Ginsburg et
al., 2004). Accordingly, the next section explains Miller pyramid model integration

into the design discipline.

2.3.1 Integration of Miller pyramid into design education

As a part of this thesis study, the paper titled Designer ldentity in the Context of
Circular Behavior: A General Overview in Terms of Design Education was published
at the National Design Research Conference (UTAK) organized by Middle East
Technical University in 2022, and the findings in this publication are referenced and
presented in this section. In the context of this study, literature research was conducted
under the levels of the Miller pyramid in the context of circular economy, and a
preliminary mapping of studies focusing on both users and designers. Table 2.2 shows

the findings of this preliminary mapping of the literature research with 16 study.

Table 2.2 : Studies from user and designer perspective in CE and design literature.

CE Context Studies on User Perspective Studies on Designer Perspective

Knowledge Andrews (2015); Dokter et al. (2021);
Leube and Walcher (2017); Moreno et
al. (2016); van Dam et al. (2020);
Watkins et al. (2021); Wandl et a. (2019)

Camacho-Otero et al. (2018);
Piscicelli and Ludden (2016);
Selvefors et al. (2019)

de Los Rios and Charnley (2017); den
Competence Hollander et al. (2017); Sumter et al.
(2021)

Performance and  Daae et al. (2018); Mugge (2018);
Action Wastling et al. (2018)

Identity
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According to these findings, studies focused on behavior and identity from the
designer's perspective in the context of circular economy are quite limited. Studies in
this direction are discussed as more user perspective in the design literature. Miller's
pyramid was introduced to improve the behavior of students in real-life practices and
also advocated the importance of performance-based assessment. As a result of this
study, the integration of this pyramid model into design education was evaluated in
terms of internalizing circular behavior as an identity element in terms of
sustainability. The amanded version of Miller pyramid (Cruess et al., 2016) was

adapted to design education (Figure 2.7).

IS Consistently demonstrates the attitudes, values, and
. circular behaviors expected of one who has come to
(elUUSII +1ink, act, and feel like a designer.”

DOES Consciously demonstrates the circular
(Action) behaviors expected of a designer.
BEHAVIOR
SHOWS HOW Demonstrates the circular behaviors
(Performance) expected of a designer under supervision.
KNOWS HOW Knows when circular
(Competence) behaviors are appropriate.
COGNITION
KNOWS Knows the circular behavioral
(Knowledge) norms expected of a designer.

Figure 2.7 : A proposal to adapt the amended version of the Miller pyramid (Cruess
et al.,2016) into design education to assess circular behavior.

According to this model, the designer's knowledge is expressed by knowing the
expected circular behavioral norms. The designer's competencies mean that designers
know when circular behaviors are appropriate. The performance level is expressed as
the designer demonstrating circular behaviors, and action evaluation is expressed as
the conscious demonstration of these behaviors. At the identity level, designers
consistently demonstrate the values, attitudes, and behaviors expected from them with
their professional identity and implement the circular behaviors expected from them
to their lifestyles.
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Considering the concept of sustainability in a broader context, the following sections
explain the skills, competencies, behaviors, and professional identities of designers

and explain the findings regarding design education.

2.3.2 Designer competencies in sustainability

The world has an imperative need for competent professionals who can contribute to
sustainable societal transformations (Gordon et al. 2019). From an educational
perspective, there is increasing consensus on the list of core competencies in
sustainability (Redman et al. 2020). However, the assessment of students'
sustainability competencies is still in its infancy (Waltner et al. 2019). According to
Rieckmann (2012), competencies can be defined as individual tendencies that enable
self-organization, and these tendencies are formed by the interaction of knowledge,
skills, capacity, motivation, and emotional tendencies. In other words, it includes these
individual tendencies within itself. With this view, Wiek et al. (2011) defined
competence as a complex, functionally linked summary of knowledge, skill, and

attitude that enable successful task performance and problem-solving.

The importance of competencies in relation to the complex challenges and
opportunities of contemporary societies, such as globalization, artificial intelligence,
and sustainable development, is increasing (Lambrechts et al., 2013; Mindt &
Rieckmann, 2017). De Haan (2006) defined comprehensive competencies to
emphasize sustainability issues, thus introducing into the higher education literature
the concept of 'Gestaltungskometenz' (shaping competencies), which changes and
shapes economic, ecological, and social issues. Later, some prominent researchers in
the context of sustainability competencies in education have proposed frameworks that
overlap with each other but differ at some points regarding the key competencies for

sustainability required in education up to date.

From the higher education perspective, Wiek et al. (2011) categorized five key
sustainability competencies as system thinking competence, anticipatory competence,
normative competence, strategic competence, and interpersonal competence. Figure
2.8 shows the these five competences with relation integrated sustainability research

and problem solving framework of Wiek (2010).
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Figure 2.8 : The five key competencies in sustainability in relation to integrated
sustainability research and problem-solving framework, adapted from (Wiek et al.,
2011).

According to Figure 2.8, the dashed arrows between these five key competencies
(shaded in black bacground) and the research and problem-solving framework
(rectangular frames) indicate that individual competencies may have more than one
component. The four modules that constitute this sustainable research and problem-
solving framework are: analyzing the current problem constellations; creating and
crafting sustainability visions, which mean “problem solved"; exploration of future
scenarios that are less desirable without interventions; and sustainability transition

strategies.

When this framework and five key competencies are interpreted together, systems
thinking competence is related to the ability to analyze complex systems at different
scales, from local to global, in various contexts such as society, environment, and
economy. In this context, it addresses the approach to analyzing current situations and
problems. Anticipatory competence, on the other hand, is the ability to collectively
analyze and evaluate the images of the future and create sustainability visions.
Normative competence involves collectively mapping, defining, implementing,
reconciling, and negotiating sustainability values, principles, and goals. It is related to
both analyzing problems in current situations and creating sustainability visions.
Strategic competence is the ability to design and implement interventions, transitions,
and management strategies for sustainability. Finally, interpersonal competence is
related to motivating, facilitating, and enabling collaborative and participatory
sustainability research and problem-solving. It is related to all modules in the
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framework to produce solutions in this direction. In the study by Wiek et al. (2011),
there are no specific recommendations provided for the incorporation of these
competencies into education and their acquisition by students. Nevertheless, the model
indicates the importance of integrating these competencies into higher education.
Subsequently, Brundiers et al. (2020b) have proposed the integration of this model in
higher education. When considering the levels of student assessment in the Miller
Pyramid, Redman et al. (2020) offer a proposal related to student assessments of
sustainability competencies where students self-rate on predefined scales. However,
methods such as reflective writing, which reflects students' competency development,
and the scenario or case test method, where students respond to specific competency-
related questions presented in a scenario or case, have also emerged as prominent

assessment methods.

Most recently, in parallel to the framework of Brundiers et al. (2020), Redman and
Wiek (2021) proposed the framework in Figure 2.9 for key competencies in

sustainability with updated definitions.

KEY COMPETENCIES IN SUSTAINABILITY Specific
/— [Planning Competencies] A
System Futures
Thinking Thinking | | = e m - - - =
I implementation !

g Competence
% [ Values Strategies ] ________
Ll Thinki Thinkin, TS TEEmm
e i ¢ | ntegration !
o 1 Competence !
= Voo & o !
8 - [Key Professional Competencies] = € = == == = — = = -I
E Interpersonal Competence : Intrapersonal Competence 1
< \ N e e !
Z
_
o
g PROFESSIONAL COMPETENCIES
[

[ Compassionate Communication ] [ Responsive Project Management ]

GENERAL COMPETENCIES

[ Critical Thinking ] [ Creativity ] [ Learning ]

Generic

Content - dependent > Content - independent

Figure 2.9 : Framework of competencies for advancing sustainability
transformations, adapted from (Redman & Wiek, 2021).

The 8 key competencies, 5 in bold and 3 in italics, are shown in Figure 2.9. Within the
8 key sustainability competencies, systems-thinking, futures-thinking (anticipatory
competence), values-thinking (normative competence), and strategies-thinking
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competencies are the established competencies. They are expressed for sustainability
action planning and provided to the emerging implementation competence. These are
also linked with the emerging integration competence. Inter-personal (collaboration
competence) which is the fifth estahlished competence, and intra-personal
competencies wich is the emerging competence, defined as key professional
competencies. Complementary competencies have also been demonstrated in terms of
disciplinary, general, and professional competencies. Competencies that are
considered complementary are expressed on two axes. Disciplinary competencies
complement key competencies and define expertise-related competencies that are
related to content-oriented. Another axis related to content-independent general
competencies such as critical thinking, creativity, and learning, and professional
competencies such as responsible project management and compassionate

communication.

Understanding these competence requirements in the context of design education can
be a supportive framework for future designers who will be able to offer solutions for
complex systems. For this purpose, Sumter et al. (2020) also reframed these
competencies in the context of a circular economy in design education based on Wiek
et al. (2011)’s study. O' Rafferty et al. (2014) stated competencies have an important
place as learning outcomes in design education. In this regard, they proposed a
conceptual framework for the core six competencies required for capacity building in
design education for SD in two aspects as “exploration" and “exploitation".
Explorations includes creativity, culture and values, intelligence and insights
competencies. Exploitation includes analytical, organizational and methodological
competencies. According to Faludi et al. (2023), sustainability has three levels of
competencies that should be considered in design education: what students need to
know and do; what designers as future sustainability practitioners need to know and
do; what students might study at advanced or elective levels. However, as a crucial
point for designer skills as the part of their competencies, the need to acquire
competence also may vary depending on the role, and characteristic of the designer
(de Los Rios & Charnley, 2016; Lawson, 2006; Sumter et al., 2018). Regarding these
designer skills (DS), (Kunrath et al., 2019) refer to the set of competencies required to
achieve the goals of a design project, such as structuring open problems, gathering
information, and divergent and convergent thinking. In this sense, Kunrath et al. (2016)
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categorized four main design skills with a holistic view of the elements that constitute
design competence. These are cognitive skills, communication skills, technical skills,
and management skills and represent both physical and mental areas as a part of

designer identity.

2.3.3 Designer behaviors in sustainability

Norman (1988) stated design can activate or suppress some behaviors that create
change due to the opportunities it provides. Later on, Norman's Design of Everyday
Things (Norman, 2013) marked the emergence of design as a recognized domain in
the context of behavior change. The concept of design for behavior change (DfBC) is
not new as a strategy that aims to influence or change user behavior. One of the first
contributions to DfBC studies in the field of design was demonstrated by Lilley (2009)
three strategies, which are referred to as the designer's 'axis of influence': eco-
feedback, behavior-steering, and persuasive technology. As different approaches, it
has been stated that DfBC can facilitate the reduction of undesirable behaviors by
redesigning the environment (Lockton et al., 2010; Tromp et al., 2011) or design
approaches for targeted behaviors can be aimed at motivating or persuading
individuals to perform certain behaviors (Lockton et al., 2010; Niedderer, 2013)
similar to Lilley's (2009) model. These studies also address the effect of products,

services, and the social environment on behavior.

There is also a large group of researchers focusing on designing intervention strategies
for behavior change (Daae & Boks, 2012; Lilley, 2009; Lockton & Harrison, 2012;
Tang & Bhamra, 2011; Wever et al., 2008). To choose the right design intervention
strategies with a focus on sustainability, Coskun and Erbug (2014) emphasize that the
right individuals should be selected for the right behaviors. In this regard, they point

out the user characteristics for the behavior change strategies.

While there are studies in the literature suggesting that sustainable designs cannot
reach their full potential without taking into account the product use phase and user
behavior (Boks, 2011; Wever et al., 2008), some researchers consider the DfSB
approach. They talk about the need for more sustainable designs that engage with
behavior change strategies to design products, services, and systems that encourage
the application and use of this behavioral theory (Bhamra & Lilley, 2015). As
mentioned in the case study of Lilley and Lofthouse (2009) in Section 2.2, DfSB often
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focuses on design students' approaches and strategies to change users' behavior in
design education. Generally, studies focus on understanding the student's perception

of sustainability.

As an established approach from designer perspective, Simon (1969) stated the
capacity of designers to create change by transforming existing situations into
preferred ones. In this regard, designers play a crucial role in shaping user perceptions
and removing behavioral barriers (Wastling et al., 2018). However, behavioral
approaches address the role of designers and products or services in influencing user
behavior, as seen in studies on sustainable behavior. Table 2.3 also supports this view
with a circular economy context. There is no perspective that shows the 'designer’
aspect of behavioral design in the literature (Khadilkar & Cash, 2019). However, user-
centered approaches may be useful for understanding behaviors of designer, especially
in education. To understand the behavior of designers, it will be important to
understand how they approach to the concept of sustainability. In this respect,
understanding the designer's background is also a critical point in understanding the
designer's perspective. Although Cross (2006) and Lawson (1979) brought up the
design behavior of designers and Valkenburg and Dorst (1998) discussed the problem-
framing approach of industrial design students a long time ago, comprehensive
research is still needed on the sustainable behavior of designers and their design

behavior in terms of sustainability.

There are various theories and frameworks in literature regarding behavioral studies
from different fields including social and behavioral sciences, economics, and
psychology. From a psychological perspective, the most established theoretical
framework illustrating the factors that drive individuals' behavior is Ajzen's (1991)
Theory of Planned Behavior model, which suggests that intention is a reasonable
predictor of behavior. Important factors include attitudes, subjective norms, and
perceived behavioral control. This model explains how various factors influence the
target behavior. However, identifying the origins of behaviors is complex because it
involves individuals' unobservable knowledge, beliefs, motivations, and desires
(Fishbein & Ajzen, 2011). Figure 2.10 shows the factors that influence the

achievement of actual behavior.
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Figure 2.10 : Reasoned action framework adapted from (Fishbein & Ajzen, 2011).

According to this model, intention is the most predictive factor of behavior. However,
knowledge, skills, and environmental factors also play an important role. The intention
to perform a behavior is based on a combination of attitudinal, normative, and
behavioral control considerations. The competencies mentioned in the previous
section are also related to being able to implement the behaviors required to contribute
to sustainability. Figure 2.11 shows the factors on social opportunities, personal

enablers and sustainability competence for the sustainable behavioral change.

e.g. adequate

infrastructures, r
) . Societal
incentivesand ---------""""7 » e
o Opportunities
policies, etc.
Personal
Enablers
e.g. financial
availability, — ---------F--

Knowledge

proximity, etc. & Skills

_________ SUSTAINABILITY

Attitudes _----"""" COMPETENCE

&
Values

Figure 2.11 : Sustainability competencies and context for sustainable behavior,
adapted from Bianchi's (2020) elaboration from (Rieckmann, 2012; Wilhelm et al.,
2019).

For sustainable behavioral change, certain values and motivations need to be present.
According to this model, effective behavioral change that will contribute to a
sustainable transition is based on the development of knowledge, skills, attitudes and

values, in other words, competence, as well as the existence of instrumental and
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external factors (Bianchi, 2020). In this context, it will be important to understand
designers' attitudes and behaviors towards sustainability, as well as developing
competence in design education. However, financial, social, structural, or institutional
barriers can be obstacles between behavioral intention and actual behavior (Eagle et
al., 2016).

2.3.4 Designer professional identity in sustainability

Identity can be defined as a self-referential description that offers contextually relevant
responses to queries such as "Who am 1?" or "Who are we?" (Ashforth et al., 2008).
From the professional identity perspective, it is expressed as personal qualities that
define how people understand themselves professionally (Kunrath et al., 2020; Tracey
& Hutchinson, 2016). In other words, it can be expressed as a dynamic understanding
of professional responsibilities, actions, and values, including personal characteristics
(Dall’Alba,2009; Luehmann, 2007). To date, many researchers from different
disciplines have expressed the concept of professional identity in various ways. As a
most influential paper among the professional identity studies, Ashforth et al. (2008)

define three factors for the professional identity formation (Figure 2.12).
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Figure 2.12 : Components of professional identity formation, adapted from
(Ashforth et al., 2008).

According to Figure 2.12, three factors of the professional identity formation are the
core of identity, the content of identity, and the behaviors of identity. The core of
identity is expressed in three components. These are the self-identification component,
the importance component, which shows the importance given to the profession as a

part of the individul, the affecting component which shows how the profession affects
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the individual or how it makes them feel. The content of identity includes values, goals,
beliefs, stereotypic traits, know-how, skills, and abilities. The components in this
section are distinctive but are influenced by institutional environments. According to
Ashforth et al. (2008), the ring of the core of the identity is shown as dashed because
attributes may not be fully expressed, be unclear, change, be inconsistent, be implicit,
or be adopted without further implementation. The stronger the identity, the more it
includes not only the tightly intertwined identity core elements but also the identity
contents. Lastly, the broadest formulation of professional identity is behavior. It
contains all the actions required for a typical professional identity. While the essence
of identity and identity contents focus more on the internal processes of individuals,
identity behaviors focus more on the associated actions of individuals, although these

actions may be affected by circumstances in a certain context.

In the higher education literature, studies emphasized the role of education for
professional identity development. Trede et al. (2012) reviewed the 20 articles from
various universities to understand the role of education and its facilitator role. They
stated that education provides transformative learning and brings together personal and
professional values, but as a shortcoming, it does not focus on actions and practices of
students. According to Dall’ Alba (2009), professional identity necessitates not only
the acquisition of knowledge and skills in education but also professional modes of
being. In a similar sense, Clarke et al. (2013) state that professional identity
development begins before starting a career and develops with the answers to the
question of who | want to be. In design education, designer professional identity
development begins with the start of the design education program, and develops with
understanding, hopes, or dreams of becoming a professional (Baha et al., 2020).
Although changes in fundamental identity characteristics develop slowly, professional
identity continues to develop and reshape with new information itself (Tracey &
Hutchinson, 2013). To date, concepts such as reflection have been frequently
expressed concerning professional identity. In this regard, Schon's (1983) concept of
reflection-in-action is appropriate for understanding identity development. The
concepts of reflection-for-action and reflection-on-action refer to future-oriented
action plans and in this sense are directly associated with design education. However,
it's important to note that some students may try to think about what they want to see
rather than revealing their true selves (Gray, 2014).
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The importance of design precedents for reflections is also emphasized in the
literature. Tracey and Hutchinson (2016) stated that the importance of design
precedents in design education and propose that three pillars should be constructed in
education for the formation of a professional design identity: beliefs, self-awareness,
and design precedents. They also mentioned that these should be aligned with
professional realities. These views point to the factors that influence behavior, as seen
in Ashfort's model. Behaviors are the major factor that forms the professional identity.
Understanding the formation and subsequent evolution of a designer's professional
identity is crucial for comprehending and managing design behavior (Kunrath et al.,
2016). For the development of a professional designer identity, designers need to know
their responsibilities within the profession and how their professional abilities and
skills affect their professional work (Hutchinson & Tracey, 2015). In one of the most
recent studies of Kunrath et al. (2020), development of designer professional identity
(DPI) was discussed under two elements in Figure 2.13.
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Figure 2.13 : Elements of DPI (Kunrath et al., 2020).

According to this model, personal attributes (PA) and design skills (DS) are the main
element for the development of DPI. Personal attributes are expressed as self-

confidence, creativity, emotion, empathy ability, ethical approaches, motivation,
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leadership qualities, responsibility, social skills, and openness to different methods and
applications that designers have. They are also related to personality and
characteristics of designer (Dall’ Alba 2009). Design skills are considered cognitive
abilities and strategies, communication, education-based knowledge, practice-based
knowledge, and managerial competencies. These design skills also represent the
development of expertise (Lawson & Dorst, 2013). Additionally, the importance of
both self-perception and social perception for DPI development is emphasized in the
model. Self-perception focuses on internal motivations and self-definitions, while
social perceptions are influenced by external stimuli. Developmental expectations,
perceptions of professional norms, and knowledge acquired during education are
effective in this perception. (Kunrath et al., 2020), these social perceptions formed by
external stimuli constantly influence and change self-perceptions. Design education
has an important role in encouraging harmony between these perceptions and
improving the technical skills of designers (McDonnell, 2009).

Although the design literature discusses the development of the designer's identity, the
formation of identity, and the roles of design education in this context, studies focusing
on the identity development of the designer in the context of sustainability is quite
limited. As indicated in the findings of the conference paper in Table 2.3, a lack of
studies has been accessed in the context of the circular economy. Future designers need
to understand their professional identities in the face of today's complex problems and
their education should offer opportunities for personal beliefs and experiences that will
affect their design actions (Tracey & Hutchinson, 2016). However, from a different
perspective, design education should not only offer these opportunities but should also
provide design students with the freedom to become designers and instill awareness of

what it means to be a designer (Dall’ Alba, 2009).
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3. RESEARCH METHOD

In this chapter, the research approach used throughout the study, the data collection
tools, the sample groups of the study, the data analysis methods and procedures are

explained.

3.1 Research Approach

This thesis study has a phenomenological approach with the aim of uncovering and
interpreting design graduates' understanding of the concept of sustainability, their
perspectives, and the contribution of design education in alignment with the purposes
of the study. The purpose of phenomenological research is to describe or interpret the
individuals’ lived experience in a way that can be used as a source of qualitative
evidence (Mayoh & Onwuegbuzie, 2015). Thus, it aims to develop a more
comprehensive understanding of individuals' experiences of a particular phenomenon
through individuals' consciousness (Giorgi, 2009). All data was collected using a
mixed methods approach in this study. First, qualitative data was obtained by gathering
in-depth insights through semi-structured interviews. Then, to support this qualitative
data, both quantitative and qualitative data were collected from the survey research

with a larger sample group.

3.2 Data Collection

In this thesis study, data was collected using two main research methods. First of all,
a pilot study was conducted to get an initial idea of the research direction and check
the interview questions. Then, qualitative research data were collected through semi-
structured interviews to collect more in-depth insights from the participants. To
support the semi-structured interviews, a survey was conducted to collected both
quantitative and qualitative data. All data was obtained from design graduates at

universities in Tiirkiye.
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There are studies in the developed countries referred to in Section 2.2.1.3 that show
that sustainability is well-established in design education and that sustainability is
reflected in policy, daily life, and education. In the context of Tiirkiye, sustainability
IS an emerging concept in design education and tend to focus more on theoretical and
environmental aspects in their learning outcomes. Many studies have addressed this
concept as well. As a developing country, it also tends to integrate the concept of
sustainability not only in education but also in daily life and policy. However,
according to the Climate Change Performance Index (CCPI) report (CCPI, 2024),
Tiirkiye has significantly fallen short of its targeted climate projections in recent years,
dropping ten places. This situation also indicates that conducting this research in
Tirkiye is crucial. Another reason for conducting the research in this context is the
researcher's access to a larger professional network. This has allowed for reaching
more professional designers and better analysis of the data concerning factors specific

to the Tiirkiye.
3.2.1 Pilot study

The pilot study was conducted as a semi-structured interview with two interviewers to
obtain preliminary information about the orientation of the thesis study and check the
interview questions. Two semi-structured interviews were conducted face-to-face in
the participants’ working environment and in a private room. Interviews were
conducted via voice recordings with the consent of the participants. Participants were
selected from industrial designers who graduated from different state universities in
Tiirkiye and had 1.5 years of professional experience at the same consumer electronics
company. In practice, they were working on different types of product groups. In terms
of education, one participant was continuing master education in industrial design.

Table 3.1 shows the pilot study participant list.

Table 3.1 : Pilot study participant list.

Participant Undergraduate Graduation Professional Experience
Number University Year Background Year
Pilot 1 Esklseh_lr Tef:hnlcal 2021 Consum_er 1,5 years
University Electronics
. . . Consumer
Pilot 2 Selguk University 2021 Electronics 1,5 years
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The researcher concluded the interview questions were stressful for the participants
and included judgmental expressions. Based on how participants responded to the
questions, answers that were taken out of context, and conversations that took place
after the interviews. After the pilot study, the interview questions were revised so that
sufficient and objective insights could be obtained from the participants, avoiding a

judgmental attitude.

3.2.2 Semi-structured interview

Following the pilot study with two participants, semi-structured interviews were
conducted with 18 more participants with revised interview questions (Appendix A
and B). Avoiding judgmental expressions, a total of 15 interview questions were
prepared under three main headings. The first section included warm-up questions
related to the interviewee's educational background and professional background. The
second section contained questions related understanding of sustainability and
circularity concepts of participants and their daily routines. The last section was
prepared with questions corresponding to the knowledge, competence, performance,
action, and identity levels of the Miller pyramid, which Cruess et al. (2016) later

adapted for “identity” level.
3.2.2.1 Semi-structured interview procedure

Initial contact with participants was made via email addresses, LinkedIn direct
messages, and WhatsApp. Meetings were organized according to the available time of
the participants. Before the planned interview, participants' approval was obtained
through signed informed consent form documents (Appendix C) and archived by the
researcher. For the meetings, the Zoom platform was preferred because it was used
by the researcher through the university e-mail account as an official student, and video
recordings and other interfaces were available to many participants. The interviews
lasted approximately a minimum of 30 minutes and a maximum of 1 hour, depending
on the length of the participants' responses. After each interview was completed, the

researcher archived the Zoom recordings in folders specific to the interviewer.
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3.2.2.2 Sample group of semi-structured interview

In line with the purpose of this thesis study, participants were selected from among
industrial designers who graduated from industrial design departments of various
universities in Tirkiye. The undergraduate graduation years of the participant
designers were between 2008 and 2019. To better understand the effects of education
on professional practices, designers who have worked on or are currently working on
design-related practices were specifically contacted. These participants were a group
of designers with between 2 and 14 years of experience and different professional
backgrounds. Their expertise included physical product design as well as digital
product design. Physical product designers, also known as industrial designers, have
experience in sectors such as consumer electronics, glassware, retail, furniture, defense
industry, packaging, branding, bathroom and kitchen ceramic products, footwear,
public space products, and automotive. Digital designers, on the other hand, were user
experience designers, business analysts, and consultant designers working in sectors
such as micro-software, food delivery, mobile communication, and finance. Table 3.2

shows the semi-structured interview participant list with details.

Table 3.2 : Participant list with detailed information.

Participant Undergraduate Graduation Professional Experience
Number University Year Background Year
P1 Istanbul Medipol 2019 Footwear and Retail 3,5 years
University

L Defense and
P2 Anadolu University 2016 Consumer Electronics 8 years

P3 Istanbul Medipol 2019 Retail, Medical and 3 years
University Defense

P4 IStaI‘lbl.ll Mgdlpol 2019 Bathroom anc_J Kitchen 2 years
University Ceramics

P5 Kadir Has University 2014 Glassware 5 years
Istanbul Technical S

P6 University 2020 Municipality 3 years
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Table 3.2 (continued) : Participant list with detailed information.

Participant Undergraduate Graduation Professional Experience
Number University Year Background Year
Middle East Consumer Electronics and
P7 Technical University 2018 Micro Software S years
P8 IStanbu.l Tec.hmcal 2021 Consumer Electronics 2 years
University
P9 Yeditepe University 2015 Furniture and Glassware 6,5 years
Istanbul Technical .
P10 University 2017 Food Delivery 6 years
Istanbul Technical
P11 University 2017 Glassware 6 years
. A Public Furniture, Furniture,
P12 Anadolu University 2016 and CaffMinication 7 years
Middle East Retail, Packaging and
P13 Technical University - Branding 11 years
Middle East
P14 Technical University 2008 UX Consultancy 14 years
P15 Istanbu_l Tec_hnlcal 2017 Marketing 6 years
University
Mimar Sinan Consumer Electronics
P16 University 2014 Furniture, and Automotive 6 years
Istanbul Technical .
P17 University 2015 Consumer Electronics 8 years
Middle East Consumer Electronics,
P18 Technical University 2014 Industrial Engine Services 5,5 years
3.2.3 Survey Design

A survey was conducted to support interview questions both qualitatively and

guantitatively. Survey questions are parallel to the interview questions, but they also

include open-ended questions (Appendix D). Survey questions were designed under

four section. While the first section contains undergraduate education information such

as the university from which the participant graduated, year of graduation, and
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department of graduation, the second part contains educational information that the
participant will answer if there is a master's degree or doctorate. Since master's or
doctoral education is not the main focus of this study, participants were not set as
"required” to respond to the questions in this section. The third section of the survey
includes occupational information about the participants, such as years of experience,
professional titles, and the sector in which they work. This section was needed to
interpret the answers given regarding undergraduate education within the framework

of a designer's professional identity.

Following educational and occupational information, the fourth section includes 11
questions regarding sustainability. In this section, questions are asked to understand
the general understanding of the concepts of sustainability and circular design using
the free association method. The sources of information that designers obtained about
sustainability were asked using multiple selection methods. 5-point linear Likert scale
questions where designers evaluate themselves are also included in this section. The
adequacy of the materials presented regarding sustainability in design education is also
asked of the participants with a 5-point linear Likert scale question. Finally, a multiple-
choice grid question was included in the survey. This question contains 15 statements
and a 5-point linear Likert evaluation. Participants were asked to evaluate the
contribution of design education for these 15 statements. These 15 statements appeared
in different orders in the survey link sent to each participant. Thus, the possibility of
the first and last answers producing similar results was prevented. These statements
are designed to correspond to the levels of knowledge, skill, competence, performance,

action, and identity in Miller’s Pyramid.
3.2.3.1 Survey research procedure

Survey questions were prepared via Google Forms. After the survey questions were
prepared, artificial intelligence (Al) support was received to test the consistency of the
survey questions in the context of the subject. In this context, the researcher preferred
ChatGPT as an Al tool in the design of survey questions. ChatGPT is a text-based
artificial intelligence tool widely used in creative industries, user research, user testing,
and empathy building. To communicate with this artificial intelligence tool, a dialogue
was initiated via a chat box in the web-based extension. First of all, the task of assisting

the Al to test the researcher's questions was defined, and the researcher shared the
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certain keywords in survey questions via the chat box. Support was received from the
ChatGPT to create correct alternative expressions for certain words that may be
difficult to understand by survey participants. Through a separate chat box, they were
asked to design survey questions that could be asked within the scope of the research
for this thesis and concerning the Miller Pyramid, regardless of the assistant position
with artificial intelligence. In case the artificial intelligence created bias for the
researcher, the final version of the questions was tested with two more real
participants. One of these participants was a Ph.D. student, and the other was a senior
industrial designer. As a result, the questions were revised and rearranged according

to word and semantic mistakes. Some questions have also been eliminated.

The survey link was shared with potential participants via the researcher’s and the
advisor’s LinkedIn posts, WhatsApp, Instagram direct messages, and LinkedIn direct
messages. More than 250 designers were contacted within the scope of this survey,
with the help of the researcher's instructors, and the researcher's connections in work
and school circle. All of these connections provided a huge network of access to
potential participants. As a result, a total of 188 participant designers with diverse
university graduates and occupational backgrounds responded to the survey. However,
7 respondents were eliminated from the data. The undergraduate graduations of the
participants excluded from the data were from mechanical engineering, electrical and
electronics engineering, business administration, ceramics and glass, new media, and
architecture programs. Thus, it was planned to analyze the data obtained from 181

participants.

3.2.3.2 Sample group of the survey research

Survey participants were industrial design graduates from various universities in
Tiirkiye. Figure 3.1 shows the distribution of the universities where the participant

designers received their undergraduate degrees.
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Distribution of Undergraduate 