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Abstract

The purpose of this study is to conduct a comprehensive systematic literature
review, bibliometric analysis, and content analysis of design thinking (DT). To
identify the research papers, a systematic literature review was done. After read-
ing, all titles of the articles, abstract, keywords, and full-length articles based on the
requirement, unrelated articles to design thinking were removed. In the second step,
articles were read more critically. Finally, bibliometric and content analyses of the
selected articles were carried out. Content analysis was done based on bibliometric
coupling between the selected article and the recent article. The paper identified six-
teen existing research diversification in design thinking. An indistinct interpretation
of the progress of research article publication, research diversification on theme and
subtheme of 16 clusters, present research trends, and five prospective research direc-
tions on design thinking has been identified here.

Keywords Design thinking - Systematic literature review (SLR) - Bibliometric
analysis - Content analysis - Research

Introduction

Many a time the most successful brands of the world create breakthrough ideas
based on customer understanding by using the principles of design for value crea-
tion. Design thinking is a discipline that is built on a designer’s approach to under-
standing the customer’s demands very sensitively with what is scientifically possible
and assisting in the conversion of customer value into an opportunity to be success-
ful in the marketplace (Brown, 2008).

This article is part of the Topical Collection on Design Thinking: Challenges and Opportunities

< Arabinda Bhandari
arabinda_bhandari @rediffmail.com

! School of Management, Presidency University, Bangalore, India 560064

@ Springer


http://orcid.org/0000-0001-6444-9147
http://crossmark.crossref.org/dialog/?doi=10.1007/s13132-022-00920-3&domain=pdf

3098 Journal of the Knowledge Economy (2023) 14:3097-3152

The history of this discipline is not merely a history of an object but is a his-
tory of changing views of subject matter held by designers (Buchanan, 1992).

As the economics of the developed world is shifting their concentration from
industrial manufacturing to service, knowledge work, and human-centric activi-
ties. In this process, design thinking could be a decisive difference factor (Brown,
2008).

Design thinking is a common discipline that is altering our society from the
ground up, not just in terms of exterior manifestation but also in terms of our atti-
tudes toward products and services (Buchanan, 1992).

Nowadays, design thinking is gaining much more importance and emerges as a
thrilling new paradigm to deal with the complications in different sectors as far as a
field like business, education, medicine, and IT. The desire to embrace and use this
knowledge in a variety of fields has resulted in immediate demand for a clear and
precise understanding of design thinking.

In new product development, an organization generally follows the “stage-gate”
process and executes this process through a cross-disciplinary team to be success-
ful in the marketplace. But in this rapidly changing technological environment,
organizations are facing tremendous challenges to fulfill the customer needs and
this is causing many organizations to understand the innovation principle (Beckman
& Michael, 2007). Today, marketing organizations should focus on the individual
customer to do so they need to understand the context in which the customer lives
(Beckman & Michael, 2007).

The product or service design is the decisive component for any business for a
competitive advantage. The problem in different management functional areas can
be solved by design thinking and nowadays design thinking gaining recognition both
in academics and business press (David & Martin, 2006). Though the application of
design thinking in management problems is new and unexplored, however, manag-
ers are trying to apply this concept to resolve the different problems and academi-
cians and practitioners are trying to define it (David & Martin, 2006).

A study on “Design thinking-a creative approach to educational problems of prac-
tice” which is published in Thinking Skills and Creativity Journal stated that the problem
faced by an educator today is complex which rarely solved through a simple or linear
solution. Design thinking can be used to solve the problem creatively (Henriksen et al.,
2017).

With the aid of design thinking, the entrepreneurship mentality of medical educa-
tion is quickly developing to address the industry’s ongoing issues, and it may con-
tribute to the establishment of a formal educational framework or competence model
for present or future programs (Niccum et al., 2017).

Business management students around the globe face various challenges as they
deal with multidisciplinary groups. They can be well prepared by various design
thinking methods like flipped classrooms and client-based projects to handle real-
life challenges (Foster & Yaoyuneyong, 2016).

An article “Design thinking: organizational learning in VUCA environments”
(Cousins, 2018), stated that VUCA (volatility, uncertainty, complexity, and ambigu-
ity) is a characteristic of the digital economy. To tackle this situation, design think-
ing is gaining popularity as it facilities the organization for fast learning.
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Leaders across the globe believe that innovation is the source of differentiation
and source of competitive advantage, design thinking which has more management
principles and best practices to explore has to offer much more to the business world
in days to come (Brown, 2008).

Design thinking is getting more attention now a day all across different fields
like education, management, medical, sports, IT, and so on. It can be seen that
researchers have started paying more attention to this subject. However, the previous
researcher has given attention to the various filed related to design thinking, but not
to the core area of design thinking.

The Justification for the Research

Considering the significance of design thinking above, this research article wants to
see the research pattern of the past decade and the potential research direction for the
future. The uniqueness of this article is that to date nine authors have done the litera-
ture review based on systematic literature review (SLR) and bibliometric analysis in
the design thinking domain, but except two authors, they are Johansson-Skoldberg
et al. (2013) and Micheli et al., none of them have done the literature review directly
on design thinking. All the literature review researches associated with design think-
ing topics are like competitiveness, health profession education, innovation manage-
ment, entrepreneurship and education, service design, design thinking, and place,
the core of Dorst’s design thinking has done based on systematic literature review
and bibliometric analysis. Whereas this article has applied a combination of SLR,
bibliometric analysis, and content analysis to understand and discover the intellec-
tual structure and present a complete synopsis of design thinking. To understand the
past literature review on design thinking, details of the all articles are given below in
a tabular form (Table 1).

Out of above mentioned nine articles, only two articles closely related to the lit-
erature review of design thinking are described below.

Johansson-Skoldberg et al. (2013) in their article on “Design thinking: past, pre-
sent and possible future” which is published in the “Creativity and Management
Journal (Vol 22 No 2)”, based on the previous work they tried to find out the rela-
tionship between designerly thinking and design thinking. To find the answer to the
research, they started with a question like, “what is the literature in design think-
ing? In this article, they have shown the progress of design thinking articles has
an increasing trend and 2011 was a critical juncture in design thinking because of
Cambridge Design Management Conference. In this research article, 168 articles
from conference papers, articles, and magazines were analyzed with a systematic lit-
erature review. Though this article is not very prominently related to design thinking
literature review but to get a direction of the current research, this article has been
discussed here.

Micheli et al. (2018) have done a review of literature on design thinking based
on systematic literature review, card shorting exercise, and cluster analysis. In
this study, they have identified 10 clusters in design thinking and given various
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research directed related to professional skillset, core constitutions, skill and pro-
cess, and application of design thinking in research (Table 2).

Based on the above discussion, it is clear that there is a big void in the litera-
ture review research in design thinking. Moreover, no authors have adopted SLR,
bibliometric analysis, and content analysis techniques to explore design thinking
till now. In this way, this research article is unique.

Based on the research gap identified above, the purpose of this research study
is to find out the below-mentioned research questions:

RQI1. What are the year-wise publication trends along with author-wise (cita-
tion and number of an article), country wise, and journal-wise (descriptive
analysis) publication details of the design thinking articles?

RQ2. Based on global citation and local citation, which are the most influential
research articles in this area?

RQ3. How the research in design thinking is diversified or clustered? What is
the theme of the different clusters?

RQ4. What are the different possible future research directions?

In this research, SLR is adopted to collect the articles. Firstly, articles are iden-
tified from the Scopus article database then the articles are shorted as per the
relevancy of the topic. The third step is to critically analyze the article to find
a synthesis. Bibliometric analysis is carried out to find out the most contribut-
ing journals based on citation, country contributions, and to identify the differ-
ent clusters. To identify the trends of current research and to find out the future
research directions, content analysis has been carried out.

This study critically analyses the different research articles in the design think-
ing area and presented an overall structure of intellectual analysis. The important
outcome in this research work will benefit the academician and practicing man-
ager to understand the research status, structure, and evolution of different themes
in design thinking. The future research direction of this research will give a direc-
tion about the future research to the new researchers in design thinking.

To the best of my knowledge, this is the first research study in the design think-
ing area that applied SLR, bibliometric analysis, and content analysis at a time to
get a result that will answer the pre-identified research questions.

The contribution of this research works to the design thinking can be men-
tioned in the three ways.

1. No previous research work has been conducted considering SLR and bibliometric
analysis but this research work provided insight like most-cited authors, journal
name with publication details, and country-wise contribution in design thinking.

2. The previous researcher has not given any focus on content analysis along with
systematic literature review and bibliometric analysis.

3. These research works reveal the future research direction in design thinking
with the help of content analysis (articles published in 2019, 2020, and 2021) of
recently published articles.
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The remaining research article portion is organized as follows: “Research Meth-
odology,” “Description Analysis,” “Bibliometric Analysis,” “Content Analysis,”
“Discussion, Findings, and Research Directions for the Future,” and “Limitation and
Conclusions.”

Research Methodology

There are many ways to do the literature review like SLR, meta-analysis, bibliometric
analysis, and content analysis (Hulland & Houston, 2020). In this article, SLR is used to
identify, sort, and report the article (Duque-Uribe et al., 2019). In the first step of SLR,
articles are collected from the Scopus database with the help of keywords like “Design
Thinking,” “Design,” and “Thinking.” Next, relevant articles of design thinking were
selected. In the third stage, all the articles are critically examined and presented in a
synthesized manner based on Preferred Reporting Items for Systematic Reviews and
Meta-Analysis(PRISMA) statement. The earlier researcher that used the PRISMA
framework includes patient satisfaction (Batbaatar et al., 2017), application of punctu-
ated equilibrium theory (PET) in policy change (Kuhlmann & van der Heijden, 2018),
to measure the quality the life framework (Monsalve et al., 2020) and digital libraries
research (Maryati et al., 2020).

To find out the global cited, locally cited, most contributing researchers, country-
wise contribution, co-citation analysis, and the bibliometric coupling for cluster
analysis were done with the help of VOSViewer and spreadsheet software (Paul &
Criado, 2020). As both software are simple to use and give a superior visual impact,
as well as the ability to handle various data display formats (Mulet-Forteza et al.,
2018).

A content analysis was done on the selected articles of different clusters as it
helps to identify the different themes and subthemes of the cluster, research diversi-
fication, and research trends (Fonseca et al., 2011).

In addition to this, separate content analysis is also being performed to know the cur-
rent research trends and future research directions in this subject (Downe-Wamboldt,
1992).

Apart from the content analysis of the recent articles, to identify the research
gap in the existing literature in theories, contexts, characteristics, and methodology
(TCCM), the TCCM framework has been used. Earlier research work that used the
TCCM framework included cause-related marketing, alliance termination research,
culture, and international business research (Rajan et al., 2020).

The Outcome of the Search Result
For the analysis, all the articles are collected from the Scopus database with the help
of different keywords like design, thinking, and design thinking. A Scopus database

has a Boolean syntax (AND, NOT, OR) which helps authors to identify the correct
articles from the indexed database. There are many databases like Scopus, Web of
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Science (WoS), and Google Scholar, from where the author can extract the required
articles’ details for the analysis.

In a comparative study of bibliometric data of the WoS, Scopus, and Google
Scholar concluded that the Scopus database provides 20% more coverage than the
WoS database whereas the result of the Google database is inconsistent (Falagas
et al., 2008), and the Google Scholar database offer poor data for the analysis (De
Battisti & Salini, 2013). Scopus database is managed by Elsevier publishing house.

Based on the above discussion, the present study is based on a Scopus database
for a better insight into the subject.

To get the articles’ details in a Scopus database, the search string was restricted to
the title of the article, abstract, and keywords in the areas of management, account-
ing, engineering, and the documents types are based on the English language, peer-
review articles were selected from 2010, as 10 years data analysis is very much
important for the research (Rialp et al., 2005). A total of 2007 articles were featured
initially and after the filtered with the below mentioned (Table 3) excluding criteria,
a total number of 1000 articles have been selected based on article name, author(s)
name, affiliations, journal name, volume, issue no, abstract, keywords, and refer-
ences (Paul & Criado, 2020).

A PRISMA framework is adopted to perform this research, which is described in
Fig. 1.

All the selected articles are divided into two subgroups: group one is for the con-
tent analysis of cited papers and another group of recently published papers to iden-
tify the present research trends. After that year-wise article trends, citation numbers,
and country-wise contribution have been analyzed.

Description Analysis
Publication Trends

The year-wise publication trend in design thinking indicates that this area is get-
ting major attention since 2015. It can be noticed that the number of articles per
year after 2015 is quite in high numbers. In 2019, there are quite a high number of
the article has been published in this area. In 2021, the number of articles is less,
because the analyzed data has been collected in April 2021 and this academic year is
yet to end (Fig. 2).

Table 3 Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Articles related to only design thinking Conference papers

Only peer-reviewed articles Book Chapter, book review
Articles published in the English language Articles in press

Source: Author
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Identification Record identification A({dh;?nﬂl records
through database identified through
searching(IN= 2007) different resource(N=0)
Records after
duplicate
Screening removed({N=2007)
Recards Records
screened(N=2007) exchuded(IN=1004)
Eligibility Full text articles Full text articles
accessed for excluded with
eligibility(IN=1003) reasons(N= 3}
Inclhuded Agticles included in
quantitative

synthesis(N=101)

Fig.1 PRISMA framework. Source: Author

Top Contributing Authors in the Field

Brown (2008) is the highest contributing author with 5542 global citations. This
topmost article has been published in Harvard Business Review in 2008 on the
topic “Design Thinking.” Buchanan (1992) is the second-highest contribution
author in this field with 4286 global citations. This work has been published in
the Design Issue Journal and Dym et al. (2005) with 2938 global citations became
the third most contributing in this field (Table 4).

Topmost Cited Contributing Authors During 2010-2021

Dorst (2011) is the most contributing author with a global citation of 533 with an
article title of “The core of design thinking and its application,” which has been

250
200 1116

150 =836.gpe’ 838 : 9 B Count of Authors

== Sum of Cited by
100

439 r / Expon. (Count of Authors)

3
50 30 392 203
18 20 ™

o —= = &= = &= = = = =B B B2 N80
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Fig.2 Year-wise publication and citation trends. Source: Author. Figure shows the year-wise increasing
publication trends from 2010 to 2021. The design thinking area is drawing attention
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published in a Design Studies Journal in 2011. Johansson-Skoldberg et al. (2013)
is the second most cited author with a citation of 311 (Table 5).

Top 10 Authors Based on the Article Published

During this time (2010 to 2021), Liedtka is the number one author with a publica-
tion of four articles; and Dorst, Leavy, Bierwolf, Benson and Dresdow, Choi and
Kim, and Clouse are the second authors; and Howlett, Tonkinwise, and Buchanan
are the 3rd authors in design thinking area (Table 6).

Top 10 Contributing Journals Based on Articles Published

During this year (2010-2021), design studies are the topmost journal with the
highest publications of 28 articles with 1174 global citations. Sustainability
(Switzerland) is the second and International Journal of Design Education is the
3rd journal in this area with 23 and 21 article publications, respectively. These
top 10 journals contributed almost 20% of a research article in this area during
this year (Table 7).

Top 10 Contributing Countries in Article Publications

Below mentioned are the top 10 countries from where more than 70% of the articles
were published during 2010-2021. The USA is the number one country with 324
article publications and has 32.40% contribution in design thinking article publica-
tion. Australia is in second and the UK holds the 3rd position in design thinking
article publications (Table 8).

Bibliometric Analysis

Here, with the help of VOSviewer software, global citation, and local citation analy-
sis of each identified research paper of design thinking are carried out. Here VOS
stands for visualization of similarities.

The reason for selecting the VOSviewer is that VOSviewer can display the
different clusters in various ways with different aspects. It has different functions
like zoom, scroll down, scroll up, and searching, by which any researcher can
visualize the map for an examination. The maps developed by VOSviewer are
very useful with a large number of rows. Most software does not display these
types of satisfactory features for a bibliometric analysis (Van Eck & Waltman,
2010).
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Table 6 Top 10 contributing SI. no Author Articles No. of citation

authors based on numbelj published

of articles published during

2010-2021 1 Liedtka J 4 257
2 Dorst K 3 542
3 Leavy B 3 109
4 Bierwolf R 3 21
5 Benson J., Dresdow S 3 19
6 Choi H.H., Kim M.J 3 19
7 Clouse C 3 8
8 Howlett M 2 131
9 Tonkinwise C 2 55
10 Buchanan R 2 48
Source: Author

Citation Analysis

As per Ding and Cronin (2011), an article’s reputation can be judged by the num-
ber of citations it receives from the other articles. In a meaningful sense, it is like
how many times an article is being cited by the other articles. The relatedness of
an article can be judged based on direct citation, while co-citation and bibliometric
coupling are considered a secondary indicators of relatedness (Klavans & Boyack,
2016).

During the citation analysis, it has been found that 668 articles out of 1000 arti-
cles in the database cited each other and created a network node. Nodes are the intel-
lectual links between the articles when they cite each other.

Table 7 Top 10 journal names based on the articles published during 2010-2021

Sl. no Journal name No. of the articles  Total
published citations

1 Design Studies 28 1174

2 Sustainability (Switzerland) 23 38

3 International Journal of Design Education 21 8

4 International Journal of Art and Design Education 18 195

5 International Journal of Technology and Design Education 18 152

6 She Ji 18 127

7 Journal of Cleaner Production 17 346

8 International Journal of Design Management and Professional 16 4

Practice

9 Thinking Skills and Creativity 16 112

10 International Journal of Engineering Education 15 70
190 19.93%

Source: Author

@ Springer
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Table 8 Top 10 countries based on published articles in design thinking

Sl no Country name No of the article Total citation % Contribution of
published numbers the article published

1 USA 324 2877 32.40%

2 Australia 96 1690 9.6%

3 UK 75 1003 7.50%

4 Canada 53 550 5.30%

5 Germany 42 143 4.20%

6 Netherlands 31 988 3.10%

7 Taiwan 30 378 3.00%

8 China 27 106 2.70%

9 Singapore 25 467 2.50%

10 Finland 24 154 2.40%

Total 727 72.70%

An article by Dorst (2011) got a maximum global citation of 533 as well as a maxi-
mum local citation of 620. Whereas Johansson-Skoldberg et al. (2013), Razzouk and
Shute (2012), and Yeager et al., (2016) got 311, 256, and 201 respectively in global
citations (Table 9).

Co-citation Analysis

If both articles appear in the reference list of other articles, they are co-cited (Xu
et al., 2018). Here, the articles are considered to be in the nearly same area of
research because of the citation (Hjorland, 2013). To analyze co-citation, “cited ref-
erence” as a unit of analysis was used in VOSviwer. A local citation is those cita-
tions that indicate the number of citations done by others in 1000 articles. Whereas
global citation is the whole number of citations in a different field. Local citations
are calculated based on VOSviewer analysis and global citation numbers are col-
lected from the Scopus database.

In this co-citation analysis, Dorst (2011) remains the topmost cited author based
on local citation, Johansson-Skoldberg et al. (2013) hold the second position with
311 citations, and Tsai and Chai (2012) hold the third position with 291 local cita-
tions (Table 10).

Bibliometric Coupling (Data Clustering)

The concept of bibliometric coupling was introduced by Kessler (1963).

To make the cluster of the collected Scopus database, “document” is selected
as a unit of analysis in VOSviewer software to perform bibliometric coupling.
There is a similar research theme in a cluster of articles and while different clus-
ters have a limited relationship in the article database (Xu et al., 2018). In bib-
liometric coupling, an association between the two articles can be possible when

@ Springer
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tonkinwige i (2011) macleod s. (2015)

shlvers-mcnalr! 2018)

chan c.=s. (2012)

((J‘)Q VOSviewer 1ok 8:(2018)

Fig. 3 Bibliometric cluster analysis. Note: Image generated by VOSviewer, different colors shows differ-
ent clusters

two articles have a high proportion of similar in keywords, description, and cita-
tion (Weinberg, 1974). Through bibliometric coupling analysis, a similar rela-
tionship between the articles has been established.

Figure 3 represents the clusters identified by the VOSviewer through biblio-
metric coupling based on the co-occurrence matrix.

In the above clusters, different colors represent different cluster and the size of
the circle represent the number of citation an article received (Fig. 4).

Analysis of Cluster Formed
To understand the different clusters in this subject, a bibliometric coupling analysis

is performed in VOSviewer. To know the different themes of each cluster, the top 10
global cited articles are analyzed (in the case of cluster 15, it is 8, and in the case of

Qling t.-yi(2018)
howleﬁ(2014)
L 4
daniel aigh (2012), shePr P (2017)

Kim 5.8,

lake du(2016)

macleodi® (2015)

chan c.s (2012)

£ VOSviewer Yok 2010) |

2014 2016 2018 2020

Fig.4 Bibliometric analysis based on year basis. Note: This analysis is done by the author with the help
of VOSviewer software
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cluster 16, it is 2). As it is accepted the top 10 articles in a cluster can describe the
theme where the author follows the theme of highly cited articles (Fahimnia et al.,
2015). Table 11 shows the top 10 cited authors with the year of article publication
details in each cluster.

In this study out of 1000 articles, 668 articles have a minimum of one citation and
285 articles do not have any citation. Out of 668 cited articles, 594 are connected
with nodes and form 16 clusters with different themes and subthemes (Table 12).
So, in this above analysis, approximately 89% of the connected articles are covered.
The remaining 74 articles have also been studied thoroughly, and they are scattered
in multiple viewpoints. As a result of the above study of article coverage, it can be
stated that all of the key design thinking views have been covered.

To get an overview of each cluster mentioned above. The topmost global cited
article of each cluster with author details, journal details, year of publication, and
keywords are given in Table 13.

Out of these 16 clusters, design studies are only one journal that has a presence in
6 clusters.

Dynamic Co-citation Analysis

Table 14 gives an idea regarding the year-wise publication trends in each cluster
starting from 2010. From the table, it can be seen that clusters 1, 2, 3, 4, 6, and
14 received publication since 2010. Clusters 5, 9, and 12 started getting articles in
2012. Clusters 7, 10, 11, and 13 have developed since 2011. Cluster 8 and cluster 15
started getting publication in 2013. Cluster 16 started in the year 2019. The reason
behind the cluster16 development may be as academicians are giving more impor-
tance to outcome-based learning with industry connect.

Content Analysis

Content analysis is commonly used to better comprehend each cluster’s insights.
Here, articles with more than 25 citations have been selected for this analysis. A
similar condition was applied by Hota et al. (2020) to ensure the high quality of
an article. Articles that are published in the years 2019, 2020, and 2021 (total 461)
were analyzed separately. The reason to bifurcate the article in this analysis based on
the above criteria are:

1. The article generally takes time to get a citation and recently published articles
may not have received that time.
2. Recent articles are helpful to understand the recent research trends in this area..

The name of each cluster has been identified based on the theme of the clus-

ter. Cluster 1 articles all are related to the application of design thinking focuses
in education, so the name given to cluster 1 is focused on education. Cluster 2 is

@ Springer
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related to the design framework theme; similarly, a different cluster has a differ-
ent name based on a certain theme.

Cluster 1—Focused on School Education

Cluster 1 is represented by 82 articles and is the largest cluster in this subject.
This cluster has started getting an article from 2010, and there was a continu-
ous article publication till 2020. This cluster has a maximum number of article
publications in the year 2019. The subthemes of this cluster are related to a dif-
ferent school of education like medical, engineering, high school, architectural,
language, media, and teacher education.

The first article on this cluster on “Using design thinking to improve psy-
chological interventions: The case of the growth mindset during the transition
to high school” (Yeager et al., 2016), in the Journal of Educational Psychology,
developed a model based on design thinking to improve and scale interventions
for education problems. To teach a growth mindset effectively, a guideline has
been discussed here.

Mentzer et al. (2015) published research in the Journal of Engineering Educa-
tion in 2015 titled “Engineering design thinking: high school students’ perfor-
mance and knowledge.” This article compares and contrasts high school engi-
neering students’ and engineers’ design processes. This research also looked at
how high school freshmen compared to their peers.

In this study, fifty-nine high school students from four different states were
asked to think aloud in a practice session. The result concluded that students
take less time in comparison to the expert to the process of information, whereas
freshmen generally took less time for the idea generation (Mentzer et al., 2015).

In a similar study in a Journal of Adolescent and Adult Literacy on a research
topic of Gamified vocabulary: online resources and enriched language learning,
the author finds out that use of adapting online resources helped to support dif-
ferentiated learning with the help of design thinking in the eleventh standard
students’ group (Abrams & Walsh, 2014).

A study on “Design thinking: A creative approach to educational problems of
practice” which is published in Thinking Skills and Creativity Journal stated that
the problem faced by an educator today is complex which rarely solved through
a simple or linear solution. Design thinking can be used to solve the problem
creatively (Henriksen et al., 2017).

Above are some examples of the subtheme that focuses on high school educa-
tion, engineering education, media education, and teachers’ education.

Cluster 2: Focused on a Design Framework
Cluster 2 is represented by 79 articles and is the second largest cluster in this area.

This cluster has started getting an article from 2010 and continues the article pub-
lication till 2021. This cluster has a maximum number of article publications in the
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year 2019. The subthemes of this cluster are related to different subthemes related to
process, characteristic, techniques used, and model.

Design creativity strategies foster diverse thinking, according to a study published
in the Design Studies Journal, and there is a need for an integrated generative design
framework to support human designers’ design exploration (Singh & Gu, 2012).

The ability to identify problem goals and include constraints are the monitor-
ing factors for generations of ideas, according to a study published in the European
Journal of Engineering Education (English et al., Engineering design processes in
seventh-grade classrooms: Bridging the engineering education gap, 2012).

Design-based learning (DBL) is an effective learning approach that helps stu-
dents absorb and process theoretical knowledge, according to a study published in
the International Journal of Engineering Education in 2013 (Gemez et al., 2013).

According to a study published in Technovation stated that design has altered
individual perceptions of new products, firm understanding, and strategy formula-
tion, and design thinking can assist in improving an organization’s value creation
process (Beatrice, 2014).

English and King (2015), in their research report on “Fourth-graders learning
STEM through engineering design” in the International Journal of STEM Educa-
tion, stated that students can be engaged in the design and redesign process by using
STEM discipline knowledge, but there must be a proper balance between the two.

According to a study published in the International Journal of Child-Computer
Interaction, the Reflective Design-based Learning (RDBL) framework helps stu-
dents to achieve the teaching—learning aim (Bekker et al., 2015).

A research article titled “The effect of abductive reasoning on concept selec-
tion decisions” published in the design study journal in 2015 stated that innovative
abduction should be used by decision-makers to come up with fresh ways to frame
suggested concepts and to investigate new operating principles (Dong et al., The
effect of abductive reasoning on concept selection decisions, 2015).

In a research on “Thinking difference: Theories and models of parametric design
thinking,” which was published in Design Studies in 2017. It is argued that paramet-
ric schema plays a pivotal role in parametric design thinking as a strategic medium
(Rivka, 2017).

Above are some studies related to process, characteristics, techniques, and mod-
els related to design thinking.

Cluster 3: Focused on Digital Learning

Cluster 3 is based on digital learning. This cluster has 78 articles from 2010 to 2020-
time frame. Some of the subtheme of this area are value creation and sustainability
learning, mobile-based media learning, ecologically sustainable design, case study,
digital scholarship, sustainability through education, intellectual development, prag-
matist concept, etc.
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A study in the English Teaching Journal on the topic “Using a studio-based peda-
gogy to engage students in the design of mobile-based media” finds out how an aug-
mented reality simulation explores embedded design practice aligned with a socio-
cultural view of literacy (Mathews, 2010).

An article on “Digital learning, digital scholarship and design thinking” in
Design Studies Journal traces that how the rise of digital culture has led to a recon-
sideration of the learning model. This study also stated that design thinking is a suit-
able learning option in this digital era. An article on “Green building and sustain-
able infrastructure: Sustainability education for civil engineers” which is published
in the Journal of Professional Issues in Engineering Education and Practice, talked
about sustainable design where green building rating system concepts were used in
sustainable building and infrastructure design. This article also talked about sustain-
ability through education (Kevern, 2011).

Selin et al. (2015) talked about how scenario planning and design thinking can be
combined for a better future as it creates a new window for opportunities. Similarly
in an article on “Linking service design to value creation and service research” also
talked about the SERVQUEL model and updated version of service profit chain with
service design (Andreassen et al., 2016).

Cluster 4: Interdisciplinary Area

This cluster has 66 articles which are from different disciplinary areas like applica-
tion of design thinking for professional development (Adams, 2011), product devel-
opment engineering (Vere et al., 2010), application of design thinking in urban design
policy (Biddulph, 2011), anthropology and design thinking (Kimbell, 2012), sustain-
able practice (Khan et al., 2013), human factors/ergonomics (HFE) and design think-
ing (Norros, 2014), design thinking and collaborative learning (Leinonen, 2014),
Internet of things (IoT) and Wearable Technology (Byrne et al., 2017), design think-
ing framework in health professions education (McLaughlin et al., 2019), and maker
spaces pedagogical capabilities (Stevenson et al., 2019).

So, it is observed that articles of cluster 4 are from different perspectives and
focus on interdisciplinary areas.

Cluster 5: Product and Project Innovation

There are 61 articles in cluster 5 focus on product innovation and related areas. A
brief discussion has been provided in this section of the articles that are reflected in
this cluster. Adopting design thinking in novice multidisciplinary teams: The appli-
cation and limits of design methods and reflexive practices (Seidel & Fixson, 2013)
and Reconciling the tension between consistency and relevance: design thinking as
a mechanism for brand ambidexterity (Beverland et al., 2015) are few of them. The
articles featured in this cluster are related to product and project innovation.
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Cluster 6: Business Model Development

Cluster 6 has 58 articles that have been published from 2010 to 2021. These
articles are related to design thinking and business model development. In this
cluster, the article explored the impact of different technologies, capabilities, and
different business model innovation, sustainable business development, gamifica-
tion, second-generation model of innovation, model development in the field of
education, business model in a highly turbulent environment, sustainable fashion
development, advanced technologies with fuzzy logic, entrepreneurial business
models and community-based experiential learning, climate change, new shop-
ping experience model, design thinking and new product development, quality
function deployment (QFD) methodology, library and information science, and
social sciences.

All the mentioned articles are related to business model innovation and have
strong relations among them in this cluster.

Cluster 7: Innovation and Entrepreneurship

Cluster 7 has 38 articles with the theme of entrepreneurship and innovation.

A study on “effectuation, innovation, and performance in SMEs: an empirical
study” in “European Journal of Innovation Management,” talked about the firm
performance to innovate however many things yet to explore with the innovation
model (Roach et al., 2016).

Some of the other article like “All the world’s a stage: transforming entre-
preneurship education through design thinking” is about entrepreneurship ped-
agogy development by utilizing design thinking to enhance student satisfaction
and ensure learning outcomes (Huq & Gilbert, 2017). Another one is “DesUni:
university entrepreneurship education through design thinking” where value crea-
tion through design thinking in business education concepts have been discussed
(Nielsen & Stovang, 2015). Some of the similar articles in this cluster are Tour-
ism Education: What about entrepreneurial skills? (Daniel et al., 2017) etc.

All the abovementioned articles are related to the entrepreneurship and innova-
tion process to improve value creation and cluster together.

Cluster 8: Policy Development

Cluster 8 contains 28 articles related to policy development. Some of the sub-
theme in these areas are collaborative governance, strategic sustainable develop-
ment, public decision-making process, policy trap, social policy design, public
sector design, urban planning, and empower community development.

All of the articles are related to policy development so the name of the cluster
is given policy development.
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Cluster 9: Global Challenges

Cluster 9 deals with the solutions to the global challenges of 26 articles. Some of
the subthemes in this area are the VUCA environment, neocolonialism, real-world
challenges, global supply chain, social innovation, the immigrant community, cul-
tural aspect, etc. An article on design thinking and VUCA environments (Cousins,
2018), which is published in the Academy of Strategic Management Journal stated
that VUCA is a characteristic of the digital economy. To tackle this situation design
thinking is gaining popularity as it helps the organization for fast learning. An arti-
cle on “Social design and neocolonialism,” published in Design and Culture Journal
discussed the importance of sociocultural and why should a designer be sensitive
to it (Janzer & Weinstein, 2014). Business management students around the globe
face various challenges as they deal with multidisciplinary groups. They can be well
prepared by various designed thinking methods like flipped classrooms and client-
based projects to handle real-life challenges (Foster & Yaoyuneyong, 2016).

All these articles are dealing with the global challenges in this cluster so the name
of the cluster is given global challenges.

Cluster 10: Design Process

Cluster 10 have 19 articles that explore the different design process and some of
the subtheme in this cluster are process, opportunities, challenges, critical issues,
what is design studies, games, etc. Some of the articles in this cluster are A taste
for practices: Un-repressing style in design thinking (Tonkinwise, 2011), The design
thinking approaches of three different groups of designers based on self-reports
(Goldschmidt & Rodgers, 2013), and Design thinking in policymaking processes:
opportunities and challenges (Mintrom & Luetjens, 2016). All the mentioned arti-
cles are related to the design process and have created a cluster.

Cluster 11: Core of Design Thinking

Cluster 11 has only 14 articles related to the core of design thinking. Some of the
subtheme are the review and research, ecosystem, organization change, and opera-
tion practices.

This cluster of the articles are based on the core of design thinking, and some
of the articles in this cluster are The core of “design thinking and its application”
(Dorst, 2011) and “Design thinking and organizational culture: a review and frame-
work for future research” (Elsbach & Stigliani, 2018), etc.

Cluster 12: Creativity and Framework

There are only 13 articles in this cluster and getting attention since 2012. This clus-
ter is mainly focused on different framework development and newly applied crea-
tive work in association with design thinking. Some of the subtheme in this clus-
ter are the application of IoT, Al (artificial intelligence) and different frameworks
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related to tourism engagement, prosumers, ARPU (average revenue per unit) frame-
work to understand the fan’s value and importance of social media platform for the
entertainment industry, framework related to the emerging business problem in the
software industry, etc.

Cluster 13: Focus on Service Industry

Cluster 13 mainly focuses on the service industry. Some of the subthemes of this
area are related to education, medical science, neuroscience, museum design, cogni-
tive model, service experience design, engineering education, and exhibition man-
agement. The healthcare industry is now more patient-centric, and competition in
this is growing very fast. To offer the most suitable solution, organizations are focus-
ing on design thinking and service design (Lee, 2011).

In a study on “Visual attention and association: An electroencephalography study
in expert designers” which is published in “Design Studies” journal in 2017 on 12
healthy designer experts about the experiences on visual attention confirm that the
front parietal portion region was partially activated during the engagement of visual
effect (Liang et al., 2017). This is a new kind of study which connects design think-
ing to neuroscience.

With the help of design thinking, the Palo Alto Art Center was able to give the
solution to the challenges faced by the royal family. In this study, they focus on pro-
totyping, testing, gathering user feedback, processes to resolve the issue. Design
thinking is an approach that is more human-centric to resolve the problem (Larson,
2017). This cluster has only 12 articles related to the service industry. Articles in
this area are getting attention since 2011.

Cluster 14: Strategy and Leadership

Cluster 14 is based on strategy and leadership. Some of the subthemes of this cluster
are strategy development, value innovation, and crafting strategy. This cluster has
started getting an article from 2010, but per year article output is very less as in the
last 11 years, there are only 10 articles in this cluster. An article on “Design think-
ing: a new mental model of value innovation (Leavy, Design thinking: a new mental
model of value innovation, 2010)” stated that design thinking can be a key capability
to create value innovation in an organization. In a similar study, it has been observed
that design thinking with the set of tools and empathy to the customer helps in value
innovation for the organization (Liedtka, 2011).

All the articles in this cluster are related to strategy and leadership so the name
given for this cluster is appropriate.

Cluster 15: Professional and Technical Communication
Cluster 15 is based on professional and technical communication. Some of the sub-

themes of these areas are writing studies, teaching writing, teaching cases, profes-
sional communication, teaching, and learning, etc. In this cluster, there are only 8
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articles with a similar theme of professional and technical communication. All the
abovementioned articles are strongly correlated and formed cluster 15.

Cluster 16: Outcome-Based Learning

Cluster 16 is based on outcome-based learning and has only two articles. This theme
has developed from 2018. The first article in this cluster is “Empowering students in
leading their education and practice: the design workbook (Sleiman et al., 2019)”; to
meet the challenges for the future, a design thinking workbook can be very helpful
as it empowers the students by removing the designer block. This article also sug-
gested using a designer workbook as a separate course to meet the future demand of
society.

The second article in this cluster is “Revitalizing traditional street markets in
rural Korea: design thinking and sense-making methodology (Lee, 2019)”; this arti-
cle talked about the double diamond model which helps the student to think crea-
tively. This study also stated that there will be more effective learning when there is
more emphasis on pedagogy-based learning and design-based integrated education.

Discussion, Findings, and Research Directions for the Future

In this research SLR and bibliometric analysis helps to identify the (1) progression
of research in a particular research area, (2) the diversification of the clusters, (3) the
theme of the clusters, and (4) current research trends. All the answers to the research
questions are fulfilled by SLR and bibliometric analysis. Out of 668 cited articles
594 are connected with nodes and form 16 clusters with different themes and sub-
themes. The remaining 74 articles are scattered in different clusters. The article has
more than 25 citations that have been selected for the content analysis. Articles pub-
lished recently in 2019, 2020, and 2021 were again selected for content analysis to
know the recent research trends and research gaps.

Key Findings

The findings may be summarized as follows: trends in the publication by year in
this subject are quite encouraging, as the publication of the articles in this subject is
increasing year after year. In 2010, there were 18; in 2011, it was 20, but in 2012, it
was 30. The sudden jump in this year, possibly because of the Cambridge Interna-
tional conference on design thinking in 2011, this international conference can be
linked behind the attention to this subject.

Brown (2008) is the highest contribution author in this field with a global citation
of 5542 for the article on “Design Thinking” which has been published in Harvard
Business Review in the year 2008. Buchanan (1992) is the second highest contribu-
tion author in this field with 4286 global citations. This work was published in the
Design Issue Journal, and Dym et al. (2005) with 2938 global citations became the
third most contributing author in this field.
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During 2010-2021, Dorst (2011) is the most contributing author with a global
citation of 533 with an article title of “The core of design thinking and its appli-
cation,” which has been published in Design Studies Journal in 2011. Johansson-
Skoldberg et al. (2013) is the second most cited author with a citation of 311 with
an article title on “Design thinking: past, present and possible future,” published in
Creativity and Innovation Management in 2013.

In co-citation analysis, Dorst (2011) remains the topmost cited author based on
local citation of 620, Johansson-Skoldberg et al. (2013) holds the second position
with 311 citations, and Tsai & Chai (2012) holds the third position with 291 local
citations.

During this time (2010 to 2021), Liedtka is the topmost author with a publica-
tion of four articles, and Dorst, Leavy, Bierwolf, Benson & Dresdow, Choi & Kim,
Clouse are the second authors, and Howlett, Tonkinwise, and Buchanan are the 3rd
authors in a Design Thinking subject. Design studies are the topmost journal with
the highest publications of 28 articles with 1174 global citations. Sustainability
(Switzerland) is the second and International Journal of Design Education is the 3rd
journal in this area with 23 and 21 article publications, respectively.

In this area, 16 clusters have been identified by VOSViewer applying bibliometric
coupling.

Cluster 1 primarily focuses on the use of design thinking in a variety of school
settings, including medical, engineering, high school, architectural, language, and
teacher education. Cluster 2 focuses on the design framework. Some of the sub-
themes in this cluster are STEM, theories, models, and frameworks. Cluster 3 is
based on digital learning; some of the subthemes in this area are value creation and
sustainability learning. Cluster 4 is based on interdisciplinary learning; some of the
research articles have given focuses on urban design, ergonomic, IoT, wearable tech-
nology, health profession, architectural education, professional learning, etc. Clus-
ter 5 is based on product innovation and problem-solving. Some of the subthemes
in this area are reflexive practice, brand ambidexterity, and intrapreneurs. Cluster 6
articles are mainly focused on the sustainable business model and some of the sub-
themes of this cluster are sustainable mining, radical innovation, redesign canvas,
performance landscapes, etc.

The articles of cluster 7 mainly focus on innovation and entrepreneurship. Some
of the subthemes in this cluster are entrepreneurship education, entrepreneurial
skills, innovation, entrepreneurship programs in medical education, and open inno-
vation. The theme of cluster 8 is policy development, some of the subtheme of these
areas are collaborative governance, policymaking, public decision making, capacity
challenges, public sector design, etc.

The cluster of 9 mainly focuses on the global arena. Some of the subthemes of
this cluster are the VUCA environment, social and cultural perspective, and cross-
disciplinary. Cluster 10 has articles that explore the different design processes and
some of the subthemes in these areas are process, opportunities, challenges, critical
issues, what is design studies, games, etc.

Cluster 11 emphasizes the basics of design thinking areas. Some of the sub-
themes of these areas are related to IT, business, education, and medicines. Cluster
12 focuses on creativity and framework in different filed; some of the subthemes
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in these areas are tourism, media and entertainment industry, lean startup, graphic
design, technology and the IoT, crowdfunded, and change management. All the arti-
cles in cluster 13 are focused on the service industry; some of the subthemes are
like healthcare service, model of service experience, modeling in service, service
design, etc. Cluster 14 mainly focus on strategy and leadership area. Some of the
subtheme of this cluster are strategy development, value innovation, crafting strat-
egy, etc. Cluster 15 is based on professional and technical communication with the
subtheme of writing studies, teaching writing, teaching cases, professional commu-
nication, teaching, and learning, etc. Cluster 16 mainly focuses on outcome-based
learning with the subtheme of empowering students and industry connections.

There are just 74 papers with more than 25 worldwide citations, indicating
that this topic is understudied and does not receive enough attention from authors
throughout the world.

Research Directions for the Future

To understand the future research directions, content analysis of recent articles (pub-
lished in 2019, 2020, and 2021) and content analysis of the selected articles which
were featured in 16 clusters have been done. The analysis of future research direc-
tions is given below.

Entrepreneurship Education-Related Research Gap

Since the first entrepreneurship course at Harvard University in 1947, many pro-
grams have been executed all over the world. Nonetheless, there is still much argu-
ment about the scope, goals, and techniques that are most effective in developing an
entrepreneurial attitude (Daniel, 2016).

Medical institutions are increasingly focusing on teaching students how to solve
complicated problems and build solutions. Due to ongoing developments in health-
care, the landscape of medical school entrepreneurship and innovation programs is
fast developing to address novel abilities required by physicians. Design thinking
could help in this connection (Niccum et al., 2017).

Design thinking may be used in a variety of initiatives in medical education,
ranging from technological intervention projects to curriculum creation, lifelong
learning skills, and teamwork (Badwan et al., 2018).

Tourism is another sector where the concept of design thinking can be applied.
Nowadays, many tourism courses have grown significantly. In this industry, students
have to acquire enhanced non-cognitive skills which are most valued by the tourism
industry (Daniel et al., 2017). By searching the whole article database of 1000, it is
been observed that there are only two more articles related to the tourism industry,
one is related to city tour and the next one is “Selecting senses of humor in tourism
settings—A guide for tourism operators (Pabel & Pearce, 2018).” Entrepreneurship
education talked about the practical approaches and students can go outside of the
classroom to learn the perspective. Here design thinking can be a valuable tool to
teach entrepreneurship (Linton & Klinton, 2019).
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From the above discussion, it is clear that there is a need for entrepreneurship
education research as the number of articles in this is very less.

Less-Explored Areas of Service Design

Addressing an overall experience problem with user-centered design thinking is
a crucial topic in service experience design. An integrated model is required to
explore and prioritize service design actions based on data obtained from service
sites (Lin & Cheng, 2015).

Library service is an area that is unexplored by many authors (Luca & Ulyannikova,
2020). Lean Six Sigma has been extensively used globally in the service sector. There
is only one article related to the Six Sigma application in mobile hospital underpin-
ning design thinking. This is a unique area, where academia and industry collaboration
is required to solve the organizational problem (Sunder et al., 2020).

For a long time, service researchers have been investigating the application of
technology to services, yet little emphasis has been devoted to the use of technology
at the front end of service innovation and design (Bantau & Rayburn, 2016).

In 2016, a paper in the Journal of Service Management titled “Linking service
design to value creation and service research” attempted to look at service design
in the context of well-known services marketing models like SERVQUAL and an
updated version of the Service-profit-chain (Andreassen et al., 2016).

An article which is published in Design Studied journal in 2017, established a
relationship between design thinking and neuroscience for better-applied research
this area needs to explore more (Liang et al., 2017).

Oil and natural gas, agriculture, electronic manufacturing companies, fresh
food supply chains, airlines, banks, and app-based businesses are some of the less-
explored industries in which design thinking study is needed.

Less-Explored Area of Value Co-creation

Co-creation is a situation when two or more parties works together to produce a mutu-
ally valuable outcome; it has different advantage to the organization like improved
return on investment, enriched customer insight, intellectual resources, orientation
with a mission statement, and improved quality of service, improve differentiation, etc.

Service industry and solution selling both increase value through co-creation.
However, the concept of co-creation is a macro concept which still required much
attention (Luotola et al., 2017).

In recent years, there has been an increasing emphasis on the business value of
design thinking. The emphasis has switched to business education as well (Nielsen
& Stovang, 2015).

In today’s competitive business world, there is tremendous pressure to remain to
be competitive. To get the advantage, there are many open business model innova-
tions (OBMIs) focused on the customer, business model co-creation, virtual collabo-
ration, and design thinking. Literature analysis shows that the field of OBMI is still
an under-researched area (Brasseur et al., 2017).
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Some of the articles are throwing light on whether with the help of design think-
ing can we tackle the international market challenges like economic development or
other socio-cultural challenges (Fleischmann, 2017). Co-creation is a vast area with
different perspectives but how to explore this area with the help of design thinking is
required more attention for future research.

More In-depth Research Is Required in New Product Development

Practicing managers and researcher have developed many approaches to help the
product development team to come up with new products from their organization.
The key concern for all the approaches is how it translates the need and want of the
customers. Design thinking has emerged as a customer-centric approach to solving
customer problems (Meinel et al., 2020).

Yet research has not addressed the implications for NPD (new product develop-
ment) nor investigated how BMI (business model innovation) affects NPD capabili-
ties (Beltagui, 2018).

New product development is a vast area starting from market survey to product
launch and this area needs to explore more.

More Underexplored Areas of Design Knowledge

This area of research talks about how we can implement design thinking into a digi-
tal learning platform. This underexplored area of research tries to find out with the
changes of digital education culture there is a need for reconsideration of existing
education models (Burdick & Willis, 2011).

To get a persistent influence on education, technological innovation desires to be
accomplished (Kali et al., 2011). As the global industries are changing along with
technological development, there is a need for a change of the existing education
model if we want to place our students into the industry as an employee (Wrigley &
Straker, 2017).

There are only 8 research articles in this area but the challenges are more in this
area starting from students to teachers and how to test the knowledge of the students’
in the digital platform. The researcher has to think of a proper model where the stu-
dent and teacher will have a win—win situation for greater knowledge development.

TCCM Framework Apart from the content analysis of recent articles published in
2019 to 2021 to identify the future research areas, a TCCM (theories, contexts, char-
acteristics, and methodology) framework has been used to decide the future research
agenda in theories, context, characteristics, and methodology this subject.

The same approach has been used by many authors in their research papers
related to cause-related marketing (Singh & Dhir, 2019), alliance termination
research (Rajan et al., 2020), cultural and international business research (Srivastava
et al., 2020) and organization Ambidexterity research (Chakma et al., 2021).
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TCCM analysis helps the researcher to identify the gaps in the previous studies
and give guidance for future studies (Rajan et al., 2020).

Theory Development

Earlier researcher in this field has developed many theories and framework related
to design thinking, like theory contemporary design theory, theory of the third ecol-
ogy, critical thinking and system theories, sustainable design theory, decision the-
ory, critical theory, DBL framework, evaluation theory, learning by doing, design
cognition theory, reflective design-based learning framework (RDBL framework),
and structurationist theory.

Although there is a significant development in the areas of theory development,
there is insufficiency in terms of the development and application of various theories
related to design thinking.

For instance, present literature has a limited application of design thinking in the
Strategy and leadership area, more precisely how design thinking will help organiza-
tions to ensure the process perspective, customer perspective, and financial perspec-
tive. How design thinking will be an explosive engine for the growth of an organiza-
tion (Simona et al., 2011). Therefore, future research needs new theoretical lenses to
explore and explain the uncovered areas of design thinking as a whole (Table 15).

Context

The evolution of design thinking research has advanced the knowledge with various
theories applied, cluster formation, methodology, and so on. The context of design
thinking research literature is diverse and scattered that only a few integrative con-
clusions could be drawn.

In the past, design thinking was looked at in the context of School learning (David
& Martin, 2006; Carroll et al., 2010) design framework (Bekker et al., 2015), (Dong
et al., The effect of abductive reasoning on concept selection decisions, 2015), digi-
tal learning (Burdick & Willis, 2011), product and project innovation (Beltagui,
2018), and sustainability business model (Leerberg et al., 2010). In recently design
thinking is more focused on the service industry (Aseres & Sira, 2020), strategy
and leadership (Robbins, 2018; Liedtka, Learning to use design thinking tools for
successful innovation, 2011), (Liedtka, Innovative ways companies are using design
thinking, 2014) preferential and technical communication (Boyer, 2020; Greenwood
et al., 2019; Sheehan et al., 2018; Shivers-McNair et al., 2018), and outcome-based
learning (Lee, 2019; Sleiman et al., 2019) at various level of analysis, which is high-
lighted in Table 16.

Characteristics
Over the past many years, various authors tried to unlock the various antecedents
or enablers for design thinking. Though the prior studies can identify the vari-

ous antecedents for the design thinking like strategic leadership, critique, tech-
nology understanding, place, imagination, personal sensitivities, emotional need,
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Table 16 Context details

Contexts

Authors

Organization level

City level
Business unit level
Association level
Course level
Urban planning
Country level

School level
University level
Project level
Class level
College level
Institution level
Industry level
Individual level
Venture capitalist
Societal level
Design Environment
Gamification level
Multi-level

Product level

Zuo et al. (2010), Chen and Venkatesh (2013), Frisk et al. (2014), Carlgren et al.
(2016)

Bay (2010)

Simons et al. (2011)

Wang and Wang (2011)

Kevern (2011), Khalaf et al. (2013)

Chupin (2011), Caliskan (2012), Birkeland (2012)

Hobday et al. (2012), McLaren (2012), Wells (2013); Thorpe and Gamman
(2013), Blizzard et al. (2015)

Tan and Wong (2012), Bekker et al. (2015)
Gray (2013), Bower et al. (2013), Ulibarri et al. (2014)
Puente et al. (2013)

Leverenz (2014)

Benson and Dresdow (2014)

Behm et al. (2014), Nazidizaji et al. ( 2015)
Kembaren et al. (2014)

Pink (2014)

Muratovski (2015)

Sorice and Donlan (2015)

Haupt (2015)

Roth et al. (2015)

Lancione and Clegg (2015b)

Go et al. (2015)

Source: Author

intelligence quotient (IQ), and aesthetic knowledge. However, existing literature
is inconsistent in terms of empirical evidence, as some of the researchers believe
that creativity in design thinking is not purely person-specific, it arises when
someone interacts with some experienced individual, it is a cultural process. It

Table 17 Characteristics details

Author details

Simons et al. (2011)
Gray (2013)
Wells (2013)

Ulibarri et al. (2014)
Nazidizaji et al. (2015)

Stephens and Boland
(2015)

Article DOI Characteristics Document type
10.1057/jcb.2011.25 Strategic leadership Review
10.1386/adch.12.2.195_1 Critique Article
10.1007/s10798-012-9207-7 Technology understand- Article

ing, imagination and

personal sensitivities
10.28945/2062 Emotional need Article
10.1016/j.foar.2015.08.002 Intelligence quotient Article
10.1177/1056492614564677  Aesthetic knowledge Article

Source: Author
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required an atmosphere where risk-taking and experimentation are encouraged
(Wells, 2013). Therefore, it is being expected more studies to unveil other ena-
blers that may have a significant impact on design thinking (Table 17).

Methods

To date, in the research of design thinking, many analytical methods have been
used, like case study methods (Bay, 2010) (Simons et al., 2011), exploratory
factor analysis (Blizzard et al., 2015), co-relation (Nazidizaji et al., 2015), lit-
erature review (Johansson-Skoldberg et al., 2013), case study with two-tailed
t-test (Goodspeed et al., 2016), hypothesis testing (Wang & Wang, 2011), in-
depth interview (Venkatesh et al., 2012), interview (Chen & Venkatesh, 2013),
interview and observation (Gray, 2013), meta-analysis (Khan et al., 2013),
observation in a workshop (Ulibarri et al., 2014), and ANOVA (Puente et al.,
2013).

It could be seen that there is a gap in addressing mixed methodologies for
analyzing determinants and outcomes of design thinking. Also, multiple case
study methods would be impactful to develop the conceptual frameworks. Fur-
ther, future researchers may give more attention to implementing more analyti-
cal approaches, hybrid review methods, and econometric tools for enhancing the
methodological rigor in design thinking (Table 18).

Table 18 Method details
Methods Authors

Case study Simons et al. (2011), Liedtka (2011), Kevern (2011),
McLaren (2012), Bay (2010), Thorpe and Gamman
(2013), Janzer and Weinstein (2014), Muratovski (2015),
Lancione and Clegg (2015b), Van De Grift and Kroeze
(2016), Lynch et al. (2021)

Hypothesis testing Wang and Wang (2011)
In-depth interview Venkatesh et al. (2012), Gray (2013), Carlgren et al. (2016)
Conceptual Hobday et al. (2012), Birkeland (2012)
Interview Chen and Venkatesh (2013), Frisk et al. (2014)
Meta-analysis method Khan et al. (2013)
ANOVA Puente et al. (2013)
Observation and workshop Ulibarri et al. (2014)
Co-relation analysis Behm et al. (2014), Nazidizaji et al. (2015)
Digital visual sensory Pink (2014)
Exploratory factor analysis and regression  Blizzard et al. (2015)
analysis
Case study (with two-tailed #-test) Goodspeed et al. (2016)
Systematic literature review Johansson-Skoldberg et al. (2013), Micheli et al. (2018)

Source: Author
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Theoretical Application

Knowledge understanding about the clusters in this article will help the researcher
to understand the ongoing researches in this field and content analysis of the recent
article provides five research directions for future research.

Managerial Application

The manager of an organization can gain knowledge about the present research and
future research direction in this field. Managers can early adopt the future research
and would get a competitive advantage in the marketplace.

Limitation and Conclusions

This research aimed to understand the knowledge structure and research trends of
design thinking through the integration of systematic, bibliometric, and content
analysis with the TCCM framework for advancing the research domain. The current
knowledge on design thinking has been systematized by identifying and reviewing
the various parameters based on identified research objectives.

With the help of the abovementioned research methods, a comprehensive review
of trends in design thinking like most productive countries, authors, journals, dif-
ferent clusters with theme and subtheme, year-wise cluster development trends, and
promising opportunities for future research has been discussed here. The USA is
ranked as the topmost productive country based on the number of article publica-
tions, followed by Australia and the UK. Though countries like China, Singapore,
and Finland contributed to the literature, it is expected to have more research output
in design thinking from emerging countries like India, because of the application of
outcome-based learning in new education policy implications.

Like other research articles, this research article also has some limitations. In this
research process, VOSviewer and Excel spreadsheet have been extensively used to
generate different descriptive and bibliometric analysis. The keywords which have
been used in the research article is not comprehensive, different words may bring
some different result which leads to different cluster formation. Working with some
other software with different algorithms and frameworks may provide some different
results.

During the extract of the research articles details from the Scopus database, some
of the articles of 2021 are not available because of the time limitation of the data
extraction process. There are only 43 articles in the year 2021, as during extraction
of data (on 22.03.2021), the academic year yet to complete its cycle. Some of the
researchers can extract the full-year data from the Scopus database and add more
value to recent research trends.

Within the umbrella of design thinking management, VOSViwer has identified
16 clusters in the “Bibliometric Analysis” section. The fifth section discusses design
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thinking’s future research direction. As a result, this research study has offered all
conceivable solutions to the established questions, as stated in the research rationale
section.

Moreover, the researcher can take any further research direction with suitable
research objectives to explore the design thinking. Managers can take note of unex-
plored areas of design thinking in their upcoming projects application as well as the
new ideas got from this research work can help them to provide a solution to a com-
plicated design question of the organization.

This article also encourages the academician and scholars to add their contribu-
tion to the design thinking framework for theory-building activities by identifying
the research gaps in terms of theories or context, characteristics, and methodologies
to explore and uncover the area of design thinking research.
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