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Abstract— Design Thinking (DT) has the potential to enhance 
products, services, and processes as a human-centered approach 
and has been recently used in education. While most of the 
literature on design thinking is dominated by English-published 
papers, and has a ‘Western’ perspective, it does not identify the 
state of research in other cultures. This systematic review 
addresses research on DT in education published in the Korean 
language due to its long history and considerable experience. It 
aims to identify the key trends, challenges, and future directions 
of DT in education as presented in peer-reviewed articles 
published between 2013 and 2022 in Korean journals. The study 
highlights the importance of cultural considerations, such as the 
self-concept and sociocultural background, in designing 
solutions that serve the community. The findings are useful for 
multicultural design centers, research institutes, and enterprises 
that are involved with the exploration of cultural characteristics 
related to DT for better intercultural human communication. 

Keywords-Design Thinking; Education; Korean publications; 
Systematic literature review. 

I. INTRODUCTION 
The origins of Design Thinking (DT) can be traced back to 

the late 1960s when design began to be seen as a scientific 
approach to problem-solving [1]. The term DT was first 
introduced in 1969 in the American book "Artificial Science" 
"Design is a way of Thinking". And its diffusion began in 
2000 when SAP, a German software company, started to 
strongly support research. Since then, its meaning has 
expanded to include management's ability to lead innovation 
by effectively solving the company's current and difficult 
problems [2]. DT utilizes both analytical and intuitive 
thinking and is a process of divergence and integration, 
analysis, and consolidation through inspiration, conception, 
and execution [3]. It is a good choice for problem-solving in 
many fields because it allows for multiple perspectives on 
complex problems during execution [4]. Thus, DT can be 
redefined as a human-centered, higher-order thinking skill 
based on experimentation and a positive attitude that strives 
to imagine, collaborate, exchange different opinions, and 
restructure cognitive processes to find the best solutions to 
difficult and complex real-world problems faced by 
individuals and organizations. In teaching and learning, the 
strengths of DT lie in engaging learners, enhancing their 
understanding of content, facilitating learning by creating 
opportunities for application through tasks, and developing 
not only conceptual understanding but also functional and 

practical aspects through repeated practice. Koh et al. present 
a comprehensive conceptualization and application of design 
thinking in teaching and learning [5]. They present old and 
new concepts, as well as critical perspectives related to three 
major design theorists, namely Herbert Simon, Donald Schön, 
and Nigel Cross. In addition, in design thinking classes, 
teacher intervention is minimized and learners engage in 
team project activities under their own direction, which 
naturally develops self-directed learning skills as well as 
communication and collaboration skills. The process of DT 
involves intuition, analysis, analogy, and reasoning, enabling 
learners to solve creative problems, and through this 
problem-solving experience, learners gain a sense of purpose 
and take ownership of the project [6]. Based on the results of 
previous research on design thinking in teaching and learning, 
design thinking has been used as a pedagogical approach to 
foster creativity, which is important for sustainable 
development goals. With the extensive publication on DT 
education, Panke [7] provided a systematic literature review 
of case studies, reports, theoretical reflections, and several 
scholarly works to draw perspectives, opportunities, and 
challenges [7]. Her summary of previous literature reviews 
highlights the broad amount of studies that has been 
published and analyzed. Meinel and Leifer [8] stated that 
“with a deep belief that design must be rooted in people, 
culture and human values, ERGO believes in the power of 
Design Thinking in bringing innovation to one of the most 
culturally sensitive regions in the world.” For example, 
Traifeh et al. [9] reported the early adoption of design 
thinking in Arabic-speaking countries, based on an analysis 
of Twitter data, which revealed differences in the rank order 
of countries tweeting about design thinking in Arabic and 
English. Based on the design education process, Chen [10] 
helped teachers to use the design thinking approach as a 
strategy for innovative change teaching and learning by 
integrating design literacy and disciplinary literacy as 
cultivation goals and instructing students to use the design 
thinking approach to complete practical activities in a diverse 
and pervasive curriculum, demonstrating that the design 
thinking approach to teaching and learning can promote the 
development of students' innovative abilities.  

Most literature reviews of DT Education focus on English 
published papers [11] [12] [13] and are from a ‘Western’ 
perspective. To the best of our knowledge, there is no 
systematic literature review that covered DT research in 
Korean language. Therefore, this paper presents a systematic 
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literature review of top Korean journals for their trends in 
research on DT education, the processes and models of DT, 
the challenges of DT education and future research 
recommendations. Furthermore, with the rise of globalization, 
it is important to uncover non-Western cultural diversity and 
bring it to light, especially when it comes to art and design 
[14] [15] [16]. For instance, Kim M. [15]writes about non-
Western perspectives on human communication, which 
involves cultural variations in self-concept and the 
sociocultural ground for the self. Collinge et al. [14] further 
explore this field by discovering the quality of life assessment 
in non-Western cultures. Ito et al. [16] provided a systematic 
review of non-Western and cross-cultural/national leisure 
research. This inspired us to find out if different cultures have 
different design thinking approaches. Therefore, this paper 
presents a systematic literature review to answer these 
questions:  

RQ1. What is the trend of Design Thinking in education in 
terms of publication year, research methods, target groups and 
subjects/domains involved in Korean publications? 

RQ2. What are the processes of Design Thinking in 
education according to Korean publications? 

RQ3. What are the challenges for Design Thinking in 
education and future research directions according to Korean 
publications? 

This study is divided into six sections where the 
introduction is in Section 1, methodology is in Section 2, 
findings and discussion is in Section 3, future 
recommendations is in Section 4, conclusion is in Section 5 
and references is in Section 6. 

II. METHODOLOGY 
This study synthesizes quantitative and qualitative studies 

to review DT education according to Korean publications. 
Since the reporting of systematic reviews can be prone to 
being biased, and the interpretation of results is inclined to be 
subjective [17], Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines will be 
followed to produce this systematic review [18]. The flow 
chart in Figure 1 shows the process of selecting studies for this 
review. 

A. Searching the databases 
The first step of the review was by one of the authors to 

search the Web of Science database using the strings "design 
thinking (topic)" and "education (topic)," while limiting the 
search results to the Korea Citation Index (KCI) database. KCI 
is a Korean citation index released by the National Research 
Foundation of Korea (NRF) in 2008 and is also known as the 
Korean core journal indexing system. The KCI database on 
Web of Science provides access to more than 1.4 million 
articles from more than 2,500 multidisciplinary journals 
covered by the Korea Journal Database and contains 
bibliographic information on scholarly literature published in 
Korean language. The data for this study included scholarly 
research published before December 31, 2022, the date when 

the literature was searched in the database, with a total of 2858 
relevant articles by over 200 authors from 1999 to 2022. 

 

 
Figure 1.  PRISMA chart for study identification and selection process 

B. Selecting the studies  
966 records were identified, and after initial screening, the 

author identified 177 records and 789 records were excluded 
because they were not relevant to the focus of the study. After 
re-screening of abstracts, 127 records were identified, of 
which 50 were excluded because they were duplicate papers, 
brief reports, non-academic articles, book reviews, not in 
English or Korean, or they were not accessible online. 

III. FINDINGS AND DISCUSSION 
In this section, we present the findings according to each 

research question.  
RQ1. What is the trend of Design Thinking in education 

in terms of publication year, research methods, target 
groups and subjects/domains involved in Korean 
publications? 

In terms of publication year in Korean journals, there was a 
rise of published research on DT education from 2018 to 2019 
as can be seen in Figure 2. Much of this rise covers studies on 
the topic of Maker Education (ME). This may be explained by 
the fact that the Korean government announced its ME policy 
in 2017 and 2018 [19]. It is also evident that design thinking 
is actively used as a pedagogical approach to develop future 
talent in various educational institutions including universities 
and companies. The number of DT research related to 
teaching and learning has steadily increased since 2016 and 
exploded in 2020, showing a blossoming academic journal, 
reflecting the interest in DT among various alternatives in the 
era of the fourth industrial revolution, when educational 
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institutions, including universities, are thinking about how to 
develop and improve the core competencies that future talents 
should have through teaching methods. increased. The 
number of research subjects is dominated by the curriculum, 
while the number of research topics is dominated by the 
curriculum or curriculum development. Therefore, there is a 
need to recognize the importance of teachers as facilitators in 
design thinking pedagogy and to study it in more depth. 

 

Figure 2.  Distribution of DT education in Korean publications based on 
publication year 

Figure 3 shows research methods used in the reviewed 
papers. The majority of the studies conducted Qualitative 
(30%) or Quantitative (28%) research. We also notice several 
theoretical studies (24%), review papers (7%) and articles 
using the Delphi method (2%). One study applied a meta-
analysis [20] to calculate the overall Effect Size and ES for 
different variables of ME. Through the analysis, it was found 
that the most frequently mentioned tool for collecting data was 
observation, followed by interviews and survey. Due to the 
DT ‘artistic’ nature, we observe that a large portion of studies 
did not conduct experiments, except for a few. DT research in 
the field of teaching and learning published in Korean journals 
tends to focus on programs, with learners coming second. 
Among learners, a large number of studies were conducted on 
university students, while a similar proportion of studies were 
conducted on on-campus programs and off-campus programs. 
This is consistent with Kim's study that most DT research in 
design and the arts is about introducing concepts and 
applications, while most educational research using DT is 
about developing and applying curriculum in offline learning 
environments. This is also in line with the findings of Kim 
[21], who analyzed 85 design-related liberal arts courses 
offered as liberal arts programs at the top 33 universities in 
Korea from 2017 to 2019 and found that 25% of them were 
related to DT. Research on teaching DT in Korea is most often 
related to development, followed by validation of 
effectiveness. The most common topics were program 
development, curriculum development, and model and 
process development, suggesting that the use of design 

thinking in teaching and learning is widely present in all areas 
of the university, not just in the major disciplines. As for 
effectiveness validation research, we find that the most active 
are classroom effectiveness topics based on curriculum 
development and utilization. We can see that there is a trend 
to quickly diagnose and complement the actual effectiveness 
of the developed DT programs by validating their 
effectiveness, not just their development. Therefore, there is a 
need for more research on the educational effectiveness of 
collaborative activities through DT. In addition, in-depth 
theoretical research should be conducted to balance the 
development of DT research related to teaching and learning 
and to complete the construction of DT scholarship. 

 

 
 
Figure 3.  Distribution of DT education in Korean publications based on 

research methods  

Findings also reveal target groups used in the DT education 
research (see Figure 4). In order not to present a fairly long 
list, only the top 5 groups are presented. The majority of 
studies involved college students (n = 53) followed by primary 
school students (n = 16), teachers (n = 15), secondary school 
(n = 13), secondary school (n = 13) and K-12 (n = 12). The 
findings show that DT can be applied in several college majors, 
such as robotics [22], engineering [23], medicine [24], nursing 
[25], entrepreneurship[26], and several others. 

 

 
Figure 4.  Distribution of DT education in Korean publications based on 

target group in the research 

As can be seen in Table 1, DT education research within 
Korean journals covered several subjects ranging from 
general domains, such as multidisciplinary (n = 30) or teacher 
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preparation (n = 24), to specific domains, such as in Maker 
Education (n = 14), STE(A)M subjects (n = 9), 
entrepreneurship (n = 9), or even dance programs (n = 1). In 
multidisciplinary domains, studies looked at how DT can 
develop 21st-century skills, such as creativity [6] or creative 
problem-solving [27]. In teacher preparation, studies looked 
at generic courses for pre-service or in-service teachers to 
design thinking for different purposes, such as with early 
childhood [28], with students’ anxiety and resilience [29] or 
with teaching mathematics [30]. DT education in specific 
subjects seems to offer valuable findings. For instance, in 
STE(A)M education, Lee and Tae [31] exploded the effects 
related to DT on primary school students’ problem-solving 
and interest in mathematics and science. In entrepreneurship, 
Jung and Kim [32] presented how DT can influence K-12 
students’ entrepreneurship skills. In languages, Bae [33] made 
action research for teachers to apply DT in improving early 
childhood language learning. Arts and Kim [21] suggested a 
framework for ceramics education. In addition, the active 
research variables related to DT in Korean education are 
design thinking literacy, step-by-step learning experiences in 
DT, DT-based teaching methods, DT-based team projects, 
and DT-based creative education curriculum. The dependent 
variables are mostly learner-related variables that can be 
subdivided into learning, competence, and affect. The 
learning category includes variables such as motivation, 
classroom satisfaction, and academic performance; the 
competency category includes problem-solving skills, 
articulation skills, self-directed learning skills, career 
development skills, creativity, collaboration, and teamwork 
efficiency. This is consistent with the findings of Hong, Ji-
Myung, who found that a curriculum using DT helped to 
strengthen preschool teachers' emotional intelligence and 
creative personality, and Lee, Soo-Jin, and Yoon, Ok-Han 
[34], who found that a DT curriculum was meaningful for 
improving empathic problem-solving skills related to creative 
thinking and emotional intelligence. This confirms that the use 
of DT courses or programs has a direct impact on the 
development and improvement of various factors related to 
learners' learning, abilities, and emotions. Therefore, design 
thinking research on teaching and learning needs to focus 
more on the instructor. By its very nature, DT often 
implemented in the form of PBL(Project-Based Learning), 
focuses on the learner rather than the instructor. This does not 
mean that the role of the instructor is diminished, but rather 
that the role of the facilitator is increased, i.e., facilitating team 
projects and encouraging learner participation. In other words, 
the instructor in a DT classroom is an instructor who needs to 
develop learners' understanding of the concepts and processes 
of DT, a project manager who needs to coordinate and support 
the successful completion of each team's project, and a 
facilitator who helps learners learn to learn on their own 
through the process of experiencing a series of activities. 
Despite the important role of the instructor as a facilitator of 
DT, existing DT research on teaching and learning is biased 
toward the learner and the program. There is a need for more 

research on instructors in DT classrooms, including the 
competencies of DT instructors who value the learner 
experience, the achievements of DT instructors and learners, 
and the application and effectiveness of DT instructors and 
programs. 

TABLE I.  FREQUENCIES OF DT EDUCATION IN KOREAN 
PUBLICATIONS BASED ON SUBJECT/DOMAIN 

Subject/domain Frequency  
Multidisciplinary 30 
Teacher Preparation  24 
Maker Education 14 
Psychology-related 10 
STE(A)M Education 9 
Technology 9 
Entrepreneurship 8 
Science  5 
Language 3 
Arts (Music, Dance) 5 
Environmental Issues 2 
Medicine 2 
Engineering 1 
Management  1 
Research Skills 1 
N/A 3 
Total 127 

 
RQ2. What are the processes of Design Thinking in 

education according to Korean publications? 
There are several DT processes/stages/phases/models, 

ranging from 3 to 9 process, as can be seen in Table 2. Three-
step processes was seen in business or economics related 
programs [35]. Four-step processes was common with Maker 
Education that involves ‘Tinkering – Making – Sharing – 
Improving’ [36], or ‘Word – Image – Prototype – Role playing’ 
[37] which can be applied to objects of various backgrounds 
and can be used by extending basic models according to their 
field. Five-step processes was the most common DT models, 
specially the ‘Empathize – Define – Ideate – Prototype – Test’ 
model, with multidisciplinary, teacher education and 
STE(A)M education fields. Six-step processes are basically an 
extension of the five-step process by adding an extra stage, 
such as evaluation [38] or sharing [39] after testing the design. 
Seven, Eight, and Nine-step processes are further complex 
extensions of the five-step process. Studies that used longer 
processes were few. This is in accordance with Grönman and 
Lindfors [40] as they emphasized that DT process models are 
varied in their steps and has an iterative process. Therefore, it 
has four main phase categories, i.e., “empathy and user focus, 
problem, framing and defining, creating ideas and 
visualization, and experimentation and iteration". Thus, we 
can see that the influence of DT in the teaching field is slightly 
weaker in academia compared to other teaching methods, 
because it originated in the corporate world, where companies 
wanted to have an innovative organizational culture, improve 
their human resource capabilities, and develop new product 
development processes, such that the DT implementation 
process originated from the development of entrepreneurship. 
In recent years, there has been a growing interest in DT and 
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active research on DT in teaching, but most of the research has 
focused on practical research on the development, use, and 
validation of solutions. In order for DT to be considered a 
distinct pedagogical approach and not just a team project class 
or problem-solving class, it is necessary to continue to conduct 
research using a variety of research methods. In addition, in 
order for the study of design thinking to have balance and 
academic depth, it is necessary to actively pursue research that 
builds theory through in-depth reflection and exploration, 
including not only practical research but also theoretical and 
philosophical discussions. 

TABLE II.  TYPES OF DT PROCESSES IN EDUCATION RESEARCH 

WITHIN KOREAN PUBLICATIONS 

 
RQ3. What are the challenges for Design Thinking in 

education and future research directions according to 
Korean publications? 

The findings revealed several challenges when it comes to 
DT in Education, which is mainly related to cultural traits, 
specifically the Confucian-heritage culture. Several studies 
pointed out that the Confucian-heritage culture is more 
assessment-driven, showing more reverence to authority, with 
less emphasis on higher order thinking, such as critical and 
creative thinking [41]. Affected by this culture, students may 
fear exhibiting different opinions or solutions that don’t 
necessarily follow the norms [41], particularly in liberal arts 
[42]. In this sense, a common challenge to DT education in 
Korean culture is the complex design activities that demand 
higher order thinking. In such situations, the design process 
can be intimidating, and teachers may not be trained to ease 
an open and safe space for students to fully express their 
opinions without fear. This leads to another challenge, where 
DT leads to superficial embracing of form-centered designs, 
rather than human-centered design solutions. This may be a 
reason behind why some critics of DT mistakenly attribute the 
failure to use DT to the method itself, when it is the DT 
teaching and learning approaches. Other common challenges 
of incorporating design thinking into education with a focus 
on cultural aspects include the following: 

1. Lack of cultural sensitivity: DT approaches may 
not be culturally sensitive, causing resistance and 
difficulties in implementation among diverse 
communities [43]. 

2. Resistance to cultural change: Incorporating 
cultural dimensions into DT may represent a departure 
from traditional approaches to education and may be 
met with resistance from educators and students who 
are accustomed to the status quo [44]. 

3. Inconsistent application across cultural contexts: 
DT may not be consistently applied across different 
cultural contexts, due to variations in cultural values, 
norms, and beliefs [45]. 

4. Limited cultural resources: Implementing DT in 
education in a culturally sensitive manner may require 
additional resources, such as specialized training on 
cultural competency and culturally responsive teaching 
[46]. 

5. Assessment and evaluation across cultural 
contexts: Assessing and evaluating the effectiveness of 
DT in diverse cultural contexts can be challenging, as 
cultural variations may impact DT outcomes [47]. 

6. Integration with existing curricula in a culturally 
responsive manner: Integrating DT into existing 
curricula in a culturally sensitive manner can be 
challenging, as it may require rethinking traditional 
teaching and learning approaches to be more culturally 
responsive [48]. 

Future direction of DT Education as highlighted in the 
reviewed papers point to the importance of establishing an 
educational ‘learning community’ to provide an open platform 
for teachers and project experts to exchange and discuss. This 
would facilitate the exchange of open and creative teaching 
and learning practices in the process of using design thinking. 
At the same time, it would offer students to reflect on their 
designs to promote their own culture, instead ‘imitating’ other 
cultures imported by the media (such as Hollywood). This can 
also uncover new approaches to design thinking, based on the 
Confucian culture within the Korean context. For instance, 
DT education can consider using Korean-inspired designs 
from the Hangul (Alphabet), Hansik (Food), Hanok 
(Traditional Housing), Hanbok (Clothing), and Hanguk-
Eumak (Music). Another common highlight from the 
reviewed papers was the integration between schools and 
enterprises to set medium- and long-term educational projects, 
rather than short-term seminars or experimental- projects. 
This will provide an opportunity to conduct an in-depth, 
longitudinal study exploring the intrinsic motivations and 
interactions of the participants, which will enrich the industry-
academia collaboration. In addition to this, there is a need to 
explore the importance and educational effectiveness of 
collaboration through pedagogical research in DT. In modern 
society, where there are increasingly complex problems that 
are not well defined, DT places a strong emphasis on 
unlocking the power of collective intelligence through 
collaboration. DT is a pedagogical approach that looks to 
leverage the strengths of teams by combining individual 
excellence with a collaborative attitude. Although there is 
some prior research on design thinking and team effectiveness, 
team collaboration effectiveness, and collegiality, there is a 
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dearth of research on improving competencies through 
collaborative activities in DT team projects. Therefore, in 
addition to improving individual creativity and problem-
solving skills, more research should be conducted on 
developing empathy, collaborative problem-solving, and 
collaborative creativity through design thinking. 

IV. FUTURE RECOMMENDATIONS 
We conducted a systematic review on Korean published 

studies to explore trends, research methods, target groups and 
subjects/domains, as well as processes, challenges, and future 
research directions on DT Education. The reviewed papers 
reveal a lack of research on designs inspired from the Asian 
culture, such as Korea. According to the review findings, we 
suggest for future research to address the following 
recommendations: 
• The role of cultural variations in self-concept and 

sociocultural background in DT:  
a. Understanding cultural differences in self-

concept and identity. 
b. The influence of cultural values and norms on 

DT approaches. 
c. The impact of sociocultural background on 

DT outcomes. 

Cultural dimensions play a significant role in shaping the 
design of solutions that serve a particular community. An 
understanding of cultural variations in self-concept and 
sociocultural background can inform DT approaches to better 
serve the needs of diverse communities. 
• The limited focus on DT from non-Western perspectives:  

a. The dominance of Western perspectives in 
DT literature. 

b. The need for more research on DT from 
diverse cultural dimensions. 

c. The potential benefits of incorporating 
diverse cultural perspectives in DT education. 

Most of the literature on DT has a Western perspective, and 
there is a need for more research on DT from other cultural 
dimensions, such as Arab, Chinese, Japanese, and Korean. 

• The importance of considering cultural dimensions in 
DT education:  

a. Enhancing the effectiveness of DT in serving 
diverse communities. 

b. Improving intercultural communication in DT. 
c. Encouraging the development of culturally 

responsive DT approaches. 

Incorporating cultural dimensions into DT education can 
enhance the effectiveness of DT in serving diverse 
communities and improve intercultural human 
communication. 

• The need for further exploration of cultural 
characteristics related to DT:  

a. Uncovering variations in design approaches 
in different cultural contexts. 

b. Improving our understanding of the 
relationship between culture and DT. 

c. Encouraging the development of culturally 
sensitive DT practices. 

Further exploration of cultural characteristics related to DT 
can uncover variations in design approaches in education, 
which will be crucial for understanding the relationship 
between culture and DT. 

According to the review findings, we suggest to explore 
more DT educational approaches in atypical disciplines such 
as science, environmental studies, medicine, or management. 
Moreover, future research can utilize longer processes in 
different subjects/domains and conduct in-depth interviews or 
experimental research approaches to explore how these extra 
steps have an influence on design-thinking competence. 

V. CONCLUSION AND FUTURE WORK 
This study covered that there a great attention to Design 

Thinking (DT) education, especially with the increasing use 
of educational technology platforms and tools such as the 
metaverse and robots. Though several literature reviews were 
made on DT education, the attention is mainly focused on the 
published studies in English. This study conducted a 
systematic review on DT research in education published in 
Korean language to explore trends, research methods, target 
groups and subjects/domains, as well as processes, challenges, 
and future research directions on DT Education. The reviewed 
papers reveal a lack of research on designs inspired from the 
Asian culture. We ask, how can design thinking in education 
uncover and teach characteristics of the Korean culture, such 
as Hangul (Alphabet), Hanok (Traditional Housing), Hanbok 
(Clothing), and many more elements rooted in the society? It 
is recommended that the research community explore cultural 
characteristics related to design thinking. This would uncover 
variations in design approaches in education that is vital for 
intercultural human communication. Systematic reviews can 
be made on publications from other languages as well, such as 
in Arabic or Chinese. In addition to this, we also suggest that 
the use of DT in teaching and learning needs to be widely used 
and studied as a curriculum for adults through continuing 
education institutions. Previous research has focused on 
university courses, such as developing DT programs for 
university course management and validating the 
effectiveness of classes for university students. In Asia, which 
has entered a rapidly aging society, the importance of 
establishing an appropriate lifelong learning system for adults 
and developing effective programs cannot be overemphasized. 
Therefore, DT should be applied not only to university 
students but also to adults in general, and design thinking 
research on teaching and learning should continue not only for 
university disciplines but also for adults in general. 
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