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Abstract:

Both Asia and Europe had established doctoral programs in design since the 1990s,
immediately they began to collaborate and send exchange students to each other in
order to maintain a partnership. However, academic cooperation had not deepened
with the increasing scale of exchange students between the two regions, from which
one of the results was some Asian doctoral programs iterate slowly. For instance,
Chinese doctoral education in design (DED) had just started to explore an appropriate
pedagogy in the last few years, and the homogeneous phenomenon was emerging.
Based on the issues mentioned above, the researcher aimed to investigate the
divergence of doctoral programs in design under a selected six-curriculum
perspective by comparative study. Then recommendations toward curriculum and
interregional coordination were proposed to improve the isolated education
condition of some doctoral programs.
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1. Introduction

As the highest level of the three-level higher education degree, the doctorate undertakes the
functions of creating knowledge, cultivating people, and consolidating the foundation of disciplines.
The development of design doctorate in Mainland China began in the 1980s (Zhang, 2015). In 1990,
China trained the first doctor of industrial design, Lu Yong-Yi, whose research direction was the
history of industrial design (“The first,” 1991). With the development of design theory research,
Chinese DED programs began to be established at the end of the 20th century, and showed an
accelerated growth after 2011. Design education in China places great emphasis on art and
technology, which makes students invest a lot of time in cultivating skills. This leads to unified
teaching materials, unified outlines, and unified curriculums (Li, 2012). In order to improve this
situation, the proportion of general-purpose courses has been increased in the teaching of doctors of
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design, focusing on professional ethics, collaboration skills, critical thinking, social responsibility
training, and cultivating transferability (Wang & Zhao, 2017). This emerging trend is still in its infancy
among the 19 DED programs in mainland China, and a mature education model has not been
formed. This status quo also exists in other Asian countries. Based on this, the study attempts to
explore the DED teaching and courses from the perspective of curriculum settings, and to provide
reference for researchers in the field.

2. Literature review

The doctorates first appeared, followed by the master and the bachelor degrees, reflecting the trend
of education from the elite to the masses: In the 1950s, design education entered comprehensive
universities (Friedman, 2002); In 1991, the first Doctor of Philosophy in Design in the United States
was established in the School of Design at the lllinois Institute of Technology (Whitney, 2020); In
1992, the British polytechnic universities were transformed into comprehensive universities, and the
doctor of design was established (Durling, 2013).

Although the characteristics of DED programs differ, the challenges they face are universal, mainly
involving four aspects: creating new knowledge, preserving existing knowledge, training
professionals, and cultivating citizens (Friedman, 2002). In the development of doctoral education for
more than two hundred years, the training of research doctors has formed two models, one is the
‘European model’ (also known as the ‘German model’) and the other is the ‘North American model’.
In the European model (including Australia), doctoral students are regarded as independent
researchers, they communicate with their supervisors and complete a dissertation with no formal
courses. On the other hand, the structural research training through compulsory and elective courses
is the North American doctoral model. Doctoral students need to take a large number of courses
before presenting research questions (Shen & Wang, 2010). It includes research skills courses,
method training, subject frontier courses, language training, and other training, this requires several
years to do coursework. However, the North American model has recently become part of the
European and Australian doctoral programs since the 1980s. Under the influence of the North
American model, countries such as Germany, France, the United Kingdom, Denmark, and the
Netherlands have established graduate schools to provide a structured institutional environment for
doctoral education. The trend from the European model to North American resulted from a large-
scale expansion of enrollment, which can be attributed to the promotion of the knowledge economy,
increasing demand for doctors, and diversifying labour markets. The development of DED has
spawned discussions on the characteristics of appropriate doctoral programs (Melles, 2009). The
development of Asian DED programs was late to Europe and North America. After learning from
Europe and North America, they have also formed their characteristics. For example, Japan has
introduced the graduate school system and the German lecture system (Li, 2015).

Nevertheless, the global dissemination of the structured curriculum of the doctor of design has not
yet been verified (Melles, 2009). It can be seen that different curriculum settings cause
communication barriers, and a unified core course group can be established to build a platform for
the exchange of design doctors (Margolin, 2010). Friedman (2015) responded to the above status
quo. He advocated that the doctoral education system should include these contents: expertise,
research methods, research skills, teaching methods of training graduate students. And Victor
Margolin (1999) believed that history, theory, and criticism should play a central role in different
fields of design research and should be part of the curriculum of the design doctoral education
program.
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DED programs are responding to Friedman and Margolin’s initiatives. The Delft University of
Technology established the IDE project in 1969 and set five curriculum goals (Vo(te et al., 2020). The
first Turkish design doctorate was established in 1982. All academic fields were forced to establish a
standard academic framework (Alpay Er, 1999). Carnegie Mellon University established the
Transition Design PhD program in 2014, which involves system-level transformation to support
design (School of Design, Carnegie Mellon University, n.d.). The doctoral program of design at
Soochow University requires special discussions on cutting-edge topics in design and art theories (Li,
2011). In the China Academy of Art, the doctoral supervisors ask students to choose a subject and
analyze the structure (Yin, 2014).

To achieve the above situations, diversified resources for doctoral students should be supported,
such as well-educated researchers, a department that provides curriculum development,
coordination with other departments projects, and good academic administration (Friedman, 2015).
At the same time, comprehensive research culture is conducive, including reader reports on drafts of
thesis, proposal for doctoral course report, doctoral annual report, cross-regional and cross-themed
doctoral design project (Morrison et al., 2015). On the other hand, doctoral education should
consider the possibility of distance learning.

The researcher found that the existing research cases are mainly from English-speaking countries,
and there are little researches on the DED programs in Asia. Therefore, the research question is
raised: Under the background that European and American systems dominate the mainstream, what
kind of Asian design doctoral education and curriculum structure can cultivate future-oriented design
researchers? In response to this question, the researcher tried to explore the structure of the
doctoral course of design and put forward corresponding suggestions.

3. Methodology

Teaching structure refers to teaching objectives, teaching content, teaching organization forms, etc.
This is one of the most important sessions in doctoral training. The curriculum belongs to the
teaching content indicating the combination of different types of courses (Jiang, 1998). After a
literature study, six DED programs have been selected between Asia and Europe according to the
principle of purposeful sampling, which is to extract the research objects that can provide the
greatest amount of information for the research problem (Patton, 1990). Then researcher compared
their curriculums based on the official instructions (Aalto University. n.d.; Politecnico di Milano, n.d.;
Delft University of Technology, n.d.; Tongji University, 2020; School of Design, Kyushu University,
n.d.; Department of Industrial Design, Korea Advanced Institute of Science and Technology, n.d.).
These programs are affiliated with Aalto University, Politecnico di Milano (Polimi), Delft University of
Technology (TUDelft), Tongji University, Kyushu University, and Korea Advanced Institute of Science
and Technology (KAIST) respectively. They were selected because all of them can be regarded as
comprehensive universities and owned a highly educational reputation, which makes it valuable to
explore their educational strategy based on this common quality. Furthermore, this study also
intended to explore the future development in view of their long-term coordination.

Given the findings of literature review, the researcher proposed a conceptual model to inquire about
these curriculums, which consists of four sections: Knowledge, Approach, Skill, and Pedagogy.
Therefore, the model is called SPAK according to the four initials (Figure 1). As we all knew, the
curriculums used to be categorized into compulsory courses, elective courses, practical sections, and
administrative requirements. However, the SPAK provides another taxonomy in this study, which is
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used to explore the educational tendency of each program. Additionally, the classification of each
course is based on the content given by their official instruction.

It should be noted that courses related to building environments and arts, such as architecture,
painting, sculpture, and film, were off the table. In addition, the courses suit for both master and
doctoral students had been rejected, which was to ensure this study focus on the doctoral
curriculum.

Knowledge(K) Approach(A)

Skill(S) Pedagogy(P)

Figure 1.  SPAK course model, made by the researcher.

4. Analysis

The researcher integrated the courses into the SPAK model by qualitatively analyzing their training
goals. Figure 2 and 3 reflect the classification of the six curriculums, in which knowledge-related
courses are engaged in the red area, approach in yellow, skill in green, and pedagogy in blue. In this
study, 167 courses have been investigated, respectively Aalto contributed 26 courses, Polimi 29,
TUDelft 56, Tongji 18, Kyushu 29, and KAIST 9. It can be seen from the two figures, the three
European doctoral programs tend to provide more courses than the Asian’s, they are 111 and 56
correspondingly. Additionally, the knowledge area has 44 courses totally, the approach has 35, the
skill has 82, and the pedagogy has 6.

4.1 Knowledge

The six programs tend to provide horizontal and vertical knowledge to doctoral candidates,
horizontal is used to open their eyes, then vertical is to strengthen the professional and academic
foundation. They involve the fundamental condition of the program, cultural literacy, and ethics.

It is interesting to find that Aalto, Polimi, and TUDelft regard the introduction of doctoral program as
an individual course toward students, throughout which the study journey will be informed. While
the Asian programs prefer to engage this part into a lecture during the welcome week, such as
Tongji.

Design and liberal arts knowledge constitute cultural literacy. Students are expected to master
interdisciplinary knowledge by reading literature and flipped discussion. They refer to design-related
policy, governance, management, industry, business, philosophy, epistemology, and cognition. On
the other hand, liberal arts knowledge in this study indicates cultural common sense within other
disciplines, like the classics appreciation, European culture, and architecture criticism, which are
planned in the first year of doctoral study. However, liberal arts occupy a little scale in the 167
courses, then TUDelft, Kyushu, and KAIST have not provided these pieces of knowledge yet.
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Academic ethics help to establish a responsible mindset for doctoral students and academia. Except
for Kyushu and KAIST, the rest four DED programs have provided ethical courses under different
perspectives. For instance, besides research ethics, Polimi and TUDelft also offer technology and
engineering ethics to students.

4.2 Approach

According to the statistics, the approach area is composed of qualitative research methods,
guantitative research methods, and academic writing guidance. They are usually taught with
software tools, such as SPSS (Statistical Product and Service Solutions). Apart from academic
methods, some programs provide study tips to improve learning efficiency: Polimi enables students
to write both papers and articles, the latter aims to disseminate knowledge effectively; TUDelft
instructs to make posters with Adobe Indesign. Kyushu and KAIST do not offer individual approach
courses temporarily.

4.3 Skill

The proportion of skill-related courses tops the whole curriculum. After classifying the qualities, 82
skill courses cover 11 fields of competencies, which involves foreign language writing, presentation,
interview, communication, negotiation, organization, management, leadership, decision-making,
commercial operation, and personal branding. These skills can be regarded to prepare for either
academic or practical working opportunities, and they have been especially emphasized by Polimi
and TUDelft. Moreover, Aalto, Tongji, Kyushu, and KAIST seldom treat skill courses as an independent
section, but integrate them into projects, like doctoral summer school, internship, seminar, and
design studio. According to the course information, some programs tend to combine approach and
skill courses into one, such as Kyushu and KAIST.

4.4 Pedagogy

Teaching ability had been seen as essential competence when doctors graduated in the last few
decades. However, diversified choices of vocation gradually guide them to other fields, this also
reflects the changing societal needs. Currently, only Polimi, TUDelft, and Tongji have provided this
training, and Tongji puts it into a teaching practice project and considers doctoral candidates as
teaching assistants to help with administrative work.

5. Discussion

5.1 The quantity of curriculums

The three European curriculums had been iterating ever since the U.S. formulated its doctoral
pedagogy and gained wider acceptance. This also progressed the original aims of the Bologna
Process: rationalize education, increase mobility, expand resources, shorten completion cycles, and
reduce costs (Friedman, 2015). Among them, the period of learning cycles and the costs may
increase: the enlarging curriculums need more time and capital costs to finish. On the other hand,
although Asian doctoral education in design started not later than European—Tongji in 1991 (“The
first”, 1991), Kyushu in 1993 (School of Design, Kyushu University, n.d.), and KAIST in 2002
(Department of Industrial Design, Korea Advanced Institute of Science and Technology, n.d.)—they
tend to absorb western didactics and maintain the domestic educational traditions as well. This can
be reflected in the balance between knowledge and approach courses: Tongji, Kyushu, and KAIST add
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social science into the curriculum, but there is no research method except Tongji, most of which have
been integrated into the skill courses taught within projects.

TUDelft
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Figure 2.
shares the right row for type setting.

Skill

Classification of the six curriculums: Aalto, Polimi, and TUDelft, made by the researcher. Green and blue area

Tongji 5
: Advanced Lecture Data Analysis in Design Research Engineering Design Practice
Architectural Criticism Design Research Methods
China’s Marx Doctrine and The Dissertation Proposal
Contemporary Era
Information Visualization
Design Engineering
Mid-term Examination
Design Philosophy .
Periodical Academic Report of
Design Theory Reading Dissertation
Quantitative Methodologies for
Design Researc]
. Advanced Theory of Forest Advanced Communication
KYUSh u Landscape Ecolv;éy Design Science Project Study
Cognitive Psychology Advanced Communication
Design Science Seminar
Design Venture Business
Advanced Communication
Project Management Design Science Training
System Design of Environmental Advanced Contents Creative
Production Design Project Study
Visual Perception Advanced Contents Creative
Design Seminar
Advanced Environment and
Heritage Design Project
Advanced Environment and
Heritage Design Seminar
Advanced Environment and
Heritage Design Training
Architectural Design Internship
Content Creative Design Special
Training
Culture Hall Management
Engineering Project
Design Strategy Research Project
Design Strategy Research
Training
Engineering Technology of
Culture Halls Training
Global Architect Project
Global Design Project
Human Science Project Study
Human Science Seminar
Human Science Training
Internship
Project of Art Theory and
Practice
Strategic Architecture Project
Strategic Design Thinking
7 Q" Advanced Topics on Business Design Studio
KAIST Innovation g :
Human-Centered Design
Advanced Topics on New
Technology Fusion
Design Research Issues
Theory & Seminar
Theory of Design Strategy
Theory of Interface Design
Theory of Public Design
Figure 3.  Classification of the six curriculums: Tongji, Kyushu, and KAIST, made by the researcher.

5.2 The width and the depth of curriculums

There is an indispensable phenomenon that existed among the six curriculums: Aalto, Polimi, and
TUDelft tend to establish curriculums based on the future academic or professional requirements,
and offer a large course pool for students to choose from; yet Tongji, Kyushu, and KAIST prefer to set
five to six detailed research directions firstly, then establish curriculums based on these directions. In
general, the difference between the two kinds of systems is whether there are knowledge course

groups.

From the perspective of knowledge courses, the subject preference of each curriculum is clear (Table
1). Most curriculums import engineering knowledge, then arts and philosophy. This condition can
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result from two reasons: 1. Though these universities are comprehensive, historically they have a
strong quality of applied technology. 2. The urban and historic culture affect curriculums as well, for
example, Milan has an overwhelming resource of arts and design, which inevitably influences its
education. In addition, economics, law, management, and politics knowledge emerge in Aalto,
Tongji, Kyushu, and KAIST, while Polimi and TUDelft have stronger engineering nature.

Table 1. Fields that knowledge courses refer to, made by the researcher.

Name Aalto Polimi TUDelft Tongji Kyushu KAIST
Arts L { ]

Economics o o

Engineering { J J  J o
History o

Law °

Literature [ )

Management o L
Philosophy °  J [ )

Politics o

Psychology [ )

Science )

It is noted that TUDelft had just offered engineering knowledge, which responds to its mission:
educating highly skilled doctors to make up for social needs with increasing complexity (Delft
University of Technology, n.d.). As is stated, TUDelft pays more attention to cultivating academic and
customized professional skills, like “Turning Your Thesis into Business’ and ‘Voice Training’. Apart
from working competencies, TUDelft also cares about inclusiveness toward disadvantaged groups
and mental health. ‘Career Strategies for Women in Science’ is a workshop during which
stakeholders discuss females’ attributes, obstacles, and dynamics in the career, then share successful
experiences with each other (Delft University of Technology, n.d.). ‘Dutch for Foreigners’ is a
language training for foreign students, in this course will they learn not only linguistic knowledges,
but cultural ethos (Delft University of Technology, n.d.). ‘How to Keep Motivated after Your GO?
Regain Your Flow!” and ‘Work Smarter, Stress Less’ focus on mental issues and help doctoral students
to rebuild motivation during their study. Although Polimi provides professional skills training, but not
as systematic as TUDelft.

Furthermore, Kyushu has a different skill training arrangement with other curriculums: it sets
individual projects for the five research fields, which are to teach approaches and train skills.
Generally, these projects include seminars, lectures, and group works, thus the customized contexts
probably help students to recognize what they need efficiently.

6. Conclusion

After studying the six curriculums, the researcher has found that Aalto, Polimi, and TUDelft mainly
applies the ‘Research about Design (RaD)’ and ‘Research for Design (RfD)’ paradigms to educate
doctoral students, for they both utilize natural sciences, humanities, and social sciences methods
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toward candidates (Findeli et al., 2008), and their students are expected to produce artefacts,
services, and new tacit knowledge (Clementea et al., 2017). On the other side, Tongji, Kyushu, and
KAIST apply the ‘Research through Design (RtD)’ paradigm, this mixed educational model enables
students to be design researchers, practitioners, and educators, at the same time they can produce
new knowledge of design epistemology (designerly ways of knowing), design praxiology (practices
and processes of design), design phenomenology (form and configuration of artefacts) (Cross, 2007).
Among them, RaD and RfD have comparatively clear access to conduct pedagogical activities, but RtD
seems like a choice during the transformative period, within which potentials and risks are
juxtapositions. From the perspective of the researcher, RtD might better suits this social world with
increasing uncertainty and complexity, just like conducting a set of unified definitions of design terms
are problematic and even unnecessary. Take pandemic influence as an example, education has been
compelled to be transferred from offline to distance learning, this drives design to trial resilient
pedagogies toward the situation. Therefore, a defined core course group combining extensive
interdisciplinary elective courses may be an acceptable solution for current doctoral pedagogy in
design. What’s more, the regional coordination is essential for education, like the Erasmus+ project
DoCS4Design, which is a long-term international collaboration that aims to support doctoral
education in design consist of Aalto, Polimi, TUDelft, Imperial College London, lllinois Institute of
Technology Chicago, and Carnegie Mellon University (Aalto Design Research, 2021). Although China
has such an organization called Doctoral Forum on Design Research, it limits annual communication
between teachers and students, lacking durative and regional cooperation (Tencent, 2015). On this
level, Tongji, Kyushu, KAIST, and other Asian universities may consider developing a sustainable
partnership for design research education.
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