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Abstract 

Design thinking takes an adaptive and holistic view toward product and user needs. It involves 
engaging in observation, fast learning, visualization, prototyping, and enhancing customer 
experience. Personality traits have been widely examined in the education field and at the same 
time design thinking is the main topic of design education. However, until now, there has been 
a lack of related studies investigating these two variables. As a result, the purpose of the current 
study is to examine the relationship between design thinking and personalities among Chinese 
design undergraduates. Convenience sampling was used to recruit 95 first-year Chinese 
fashion design college students in Taiwan. Two major findings were recorded. Based on 
zero-order correlations, some variables of personality and of design thinking were positively 
correlated among our Chinese undergraduates; however, taken as a whole, the structural 
equation modeling did not support this relationship. Further, age and gender did not play a role 
in these relationships. 

Keywords: Design thinking, Personality, Structural equation modeling, Fashion design 
college students, Taiwan 
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1. Introduction 

Design thinking is a creative problem-solving activity that builds on the principles of design. 
Design thinking takes an adaptive and holistic view toward product and user needs. It involves 
engaging in observation, fast learning, visualization, prototyping, and enhancing customer 
experience (Benson & Dresdow, 2014; Brown, 2009). Design thinking especially encourages 
“risk taking, exploration, and creative trade-offs” (Benson & Dresdow, 2014, p. 455). Benson 
and Dresdow (2015) argue that design thinking includes four characteristics: analytical 
thinking (convergent thinking), multiple frames (divergent thinking), reflective thinking 
(dynamic thinking), and practical reasoning (empathy and visualization). The design thinking 
process normally consists of five steps: empathize (understand the consumers’ needs), define 
(define and reframe the problem), ideate (brainstorm and generate ideas), prototype (produce 
mock-ups), and test (experiment; Zarzosa, 2018). In design education, design thinking serves 
as an important pedagogical tool to help students declare assumptions explicitly and 
understand the logical links between initial propositions and subsequent thought (Shearer, 
2015). 

Personality is viewed as a group of various traits and characteristics, includes everything about 
a person, reflecting a unique and dynamic structure (Eysenk, 1971; Suvarna & Ganesha Bhata, 
2016). Research on personality and its relationships is widely conducted cross many fields 
(Göncz, 2017; Sharif, 2017). The most widely accepted and studied personality framework is 
the Five-Factor Model (FFM), which is made up of five dimensions: agreeableness, reflecting 
likability and friendliness; conscientiousness, which entails dependability and the will to 
achieve; emotional stability, which includes adjustment and anxiety; extraversion, which 
relates to activity and sociability; and openness, which includes imaginativeness, 
broad-mindedness, and artistic sensibility. The value of the FFM is that it includes most of the 
variance in personality in a simple construct (Digman, 1990). Since personality has 
significantly impacted on individuals’ behaviors, it is worthy to examine the possible influence 
of personality on people’s design thinking ability.  

2. Design Thinking 

The main characteristic of design thinking is a human-centered approach, focusing on meeting 
the needs of people, through using proper technology and attaining requirements for business 
achievement (Brown, 2009). Design thinking is the process of creative problem solving, which 
involves divergent thinking and convergent thinking (IDEO, 2018). Design thinking per se is a 
cross-disciplinary problem-solving activity.  Tim Brown (2008) points out that design thinkers 
have five salient traits: (1) empathy, (2) integrative thinking, (3) collaboration, (4) 
experimentalism, and (5) optimism. Design thinking also includes five iterate phases: (1) 
empathize, to understand your audience and their needs; (2) define, to clarify the issues; (3) 
ideate, to generate creative ideas; (4) prototype, to demonstrate ideas; and (5) test, to obtain 
feedback for making better improvements (Tschimmel, 2012). The similarity between design 
thinking and creative thinking is generating feasible and original ideas. But the biggest 
difference between design and creative thinking is that design thinking emphasizes empathy, 
using visual tools, and prototyping. With empathy, designers can deeply understand customers’ 



Journal of Studies in Education 
ISSN 2162-6952 

2019, Vol. 9, No. 2 

                  www.macrothink.org/jse 82

needs and possibly develop useful products that suit the market. Sketching or other valuable 
visual methods are powerful tools for designers to communicate with other stakeholders in 
order to collaborate efficiently with other team members. Constructing prototypes could help 
designers test and obtain useful feedback from users before mass production begins.      

The advantages of design thinking include: (a) applying a user-centered approach, (b) stressing 
empathy, (c) following a fast iterative process, (d) providing a platform for cross-disciplinary 
experts to deal with complex problems, and (e) generating innovative and practical solutions.  
Furthermore, learning to use design thinking could help students learn six abilities: (1) learning 
observation by empathizing with others and knowing the potential problems; (2) obtaining 
insights while defining the issues and constructing the problems; (3) learning creativity for 
generating original and unique ideas; (4) showing actualization by bringing ideas into 
prototyping; (5) learning to be reflective while testing and verifying the proposed ideas; and (6) 
learning planning and execution while experiencing the full-cycle design phases.  

The learning goal of design thinking is to develop design thinkers, who are creatively confident 
and self-innovating (Brown, 2009). From the learning pedagogy, learners could become active 
design thinkers, who use learned knowledge and skills in their personal and career lives. 
Taking it further, people could become proactive designer thinkers who facilitate design 
thinking in groups and initiate the concept of design thinking for business innovation. More 
often, learning for design thinking will combine project-, problem-, and process-based learning 
in order to maximize students’ learning experiences and outcomes. 

Based on the five design thinking phases, there are several useful activities and practices that 
educators could use to practice design thinking in the classroom (IDEO, 2012). First, in the 
empathy phase, in order to understand others’ problems and needs, open-ended questions are 
asked and interviews are conducted to practice observation and interpretation of situations. 
Next, in the defining phase, by using mind mapping, metaphors, and crafting a point of view, 
insights are obtained related to framing the problems to be solved. The key is to spotlight the 
design space, thereby clarifying the opportunity. After obtaining enough clarity about the 
issues, brainstorming tactics are used to ideate in team settings. In the fourth phase, we 
construct fast and cheap prototypes (e.g., with paper) and receive useful feedback and 
suggestions from others. Further, role-playing could be used to understand the actual use of 
prototyping in all kinds of scenario. Finally, in the testing stage, surveys are used to ask 
potential users about their response to the prototype for the sake of further analyzing the 
strengths and weaknesses of the proposed ideas and action plans. 

3. Personality 

It is believed that personality traits affect a person's behavior and they are usually consistent in 
various situations (Abu Hussain & Abu Hussain, 2017). In the education field, the relationship 
between personality and academic performance has been widely investigated (Perera, 
McIlveen, & Oliver, 2015). According to a meta-analysis of personality-academic performance 
relationships, Porpat (2009) found that academic performance was significantly correlated 
with agreeableness, conscientiousness, and openness to experiences. In addition, Krach et al. 
(2016) found that openness can predict reading fluency. Evidence of the importance of 
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personality in undergraduates’ major choices and major satisfaction was also found (Pritchard 
et al., 2018). Another study illustrated that personality and life satisfaction were interrelated 
among middle school students in China (Xie et al., 2016).  

In the design and business fields, Roberts et al. (2018) suggested that proactive personality and 
conscientiousness are key factors that should be taken into consideration in the design 
education. Another study (Setti et al., 2015) showed the influence of a proactive personality on 
the training motivation of senior workers. Research findings from Toh, Miller, and Kremer 
(2013) demonstrated a relationship between personality and exposure to product dissection 
activities. In short, in design literature, personality has been treated as an important factor 
shaping designers’ skills and capabilities, which in turn affect their creative output. 

In terms of creativity, Tsai (2014) found that personality among Taiwanese students was 
positively related to their creativity. Another study (Al-Dababneh & Al-Zboon, 2017) indicated 
that Jordanian primary school teachers' creative personalities and beliefs about creativity were 
aligned with their perceptions of their practices for fostering children's creativity. The positive 
relationship between teachers' personality traits and their creativity-fostering pedagogy was 
also confirmed in another Taiwanese study (Cheung & Mok, 2018). However, one study (Jeong 
et al., 2017) showed that no significant relationship exists between a creative personality and 
employee creativity. Using a measure of the Big Five personality dimensions, several studies 
suggested that openness to experience is the most significant variable related to creativity and 
innovation (Dahmen-Wassenberg, Kämmerle, Unterrainer, & Fink, 2016; Patterson & Zibarras, 
2017). One study examined creativity and personality among design major students. In terms 
of creativity, Chang, Peng, Lin, and Liang (2015) found that openness predicted originality, 
whereas openness, conscientiousness, and agreeableness predicted usefulness. These results 
from the literature illustrate the complexities of personality. 

4. Purpose of the Study 

Personality traits have been widely examined in the education field and at the same time design 
thinking is the main topic of design education. However, until now, there has been a lack of 
related studies investigating these two variables. As a result, the purpose of the current study is 
to examine the relationship between design thinking and personalities among Chinese design 
undergraduates. Two research questions are asked: What is the relationship between design 
thinking and the personalities of our participants? And do gender and age play a role in this 
relationship? The current study is the first to examine these two variables from an empirical 
perspective. In so doing, it is hoped that we will obtain a better understanding of design 
thinking among design students. 

5. Methods 

5.1 Participants 

Convenience sampling was used to recruit 95 first-year Chinese fashion design college 
students in Taiwan. Among them, 11 (11.6%) were male and 84 (88.4%) female. The average 
age was 20.39 (SD = 1.05).  
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5.2 Measures 

5.2.1 Design Thinking 

The Tsai Design Thinking Scale (TDTS; Tsai, 2018) was used to investigate the design 
thinking profiles of the participants. The TDTS has 16 items with responses recorded on a scale 
ranging from 1 (strongly disagree) to 5 (strongly agree). The TDTS measures four components 
of design thinking: reasoning and reflection, ideation, collaboration, and execution. Tsai (2018) 
reported high internal consistency and a robust four-dimensional factor solution of the TDTS 
through confirmatory factor analysis. In short, the measurement of the TDTS demonstrates 
good construct validity and reliability. 

5.2.2 Personality 

The Big Five Inventory (BFI) by Benet-Martinez and John (1998) was used to examine the 
participants’ personalities for the traits of extraversion, agreeableness, conscientiousness, 
neuroticism, and openness. Extraversion refers to activity and energy, sociability, and 
expressiveness. Agreeableness encompasses traits such as altruism, heartedness, and modesty. 
Conscientiousness describes the self-control that facilitates task- and goal-directed behavior. 
Neuroticism indicates anxiety, sadness, and nervous tension. Lastly, openness relates to the 
breadth and depth of an individual’s life experience. Each of the BFI’s 44-items employs one or 
two prototypical trait adjectives that function as the item core, on to which elaborative and 
contextual information is added. The participants rated each item on a 5-point scale ranging 
from 1 (strongly disagree) to 5 (strongly agree). Benet-Martinez and John (1998) reported that 
the alpha reliabilities of the BFI scales range from .75 to .90, and that the test-retest reliabilities 
range from .80 to .90. Benet-Martinez and John also provided evidence of the BFI’s acceptable 
convergent and construct validity. 

6. Results 

6.1 Correlational Analysis 

Table 1 shows the means, standard deviations, and intercorrelations among the five variables 
(extraversion, agreeableness, conscientiousness, neuroticism, and openness) of personality and 
the four variables (reasoning/reflection, ideation, collaboration, and execution) of design 
thinking. The relationship among the nine variables was investigated using the Pearson 
product-moment correlation coefficient. Reasoning and reflection were positively and 
significantly (p < .01) correlated with extraversion (r = .29), conscientiousness (r = .30), 
neuroticism (r = .24), and openness (r = .40). Ideation was positively and significantly (p < .01) 
correlated with extraversion (r = .52) and openness (r = .60). Collaboration was positively and 
significantly (p < .01) correlated with agreeableness (r = .44). Execution was positively and 
significantly (p < .01) correlated with agreeableness (r = .39) and conscientiousness (r = .60). 

 



Journal of Studies in Education 
ISSN 2162-6952 

2019, Vol. 9, No. 2 

                  www.macrothink.org/jse 85

 

Table 1. Zero-Order correlations, means, and standard deviations for study variables 

Variable 1 2 3 4 5 6 7 8 9 

1.Extraversion --         

2.Agreeableness .70 --        

3.Conscientiousnes
s 

.10 .25* --       

4.Neuroticism -.12 .22* .08 --      

5.Openness .56*
* 

.14 .06 .18 --     

6.Reasoning and 
Reflection 

.29*
* 

.11 .30*
* 

.24** .40** --    

7.Ideation .52*
* 

-.05 -.08 -.06 .60** .31** --   

8.Collaboration .10 .44*
* 

.18 .002 .07 .31** .11 --  

9.Execution .08 .39*
* 

.60*
* 

.09 -.02 .30** -.07 .37** -- 

M 3.11 3.41 3.18 3.40 3.66 3.81 3.60 3.50 3.53 

SD .58 .39 .46 .37 .50 .56 .60 .59 .77 

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

6.2 Group Differences  

In order to understand the possible differences in design thinking and personality between the 
genders, we used an independent-sample t-test to compare the mean scores of the nine 
measures. Table 2 shows that there were no significant differences between males and females. 
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Table 2. Gender differences in the study variables 

 Male Female   

Variable M SD M SD t(93) p 

Extraversion 3.05 .58 3.12 .58 -.42 .809 

Agreeableness 3.26 .35 3.43 .39 -1.36 .576 

Conscientiousness 3.06 .48 3.19 .46 -.90 .937 

Neuroticism 3.17 .36 3.43 .36 -2.24 .632 

Openness 3.58 .65 3.67 .49 -.52 .088 

Reasoning/reflection 3.73 .56 3.82 .56 -.49 .502 

Ideation 3.82 .62 3.57 .60 1.30 .787 

Collaboration 3.57 .56 3.49 .59 .42 .741 

Execution 3.27 .88 3.56 .76 -1.16 .631 

A two-way between-groups multivariate analysis of variance (MANOVA) was performed to 
investigate gender and age differences in the nine dependent variables, and gender and age 
were treated as independent variables. In terms of gender, Table 3 shows that there was a 
statistically significant difference between males and females in the combined dependent 
variables, F (9, 78) = 2.81, p = .007, Wilks’s Lambda = .76, partial eta squared = .245. In terms 
of age, there was no statistically significant difference in the combined dependent variables, F 
(9, 78) = 1.19, p = .175, Wilks’s Lambda = .47, partial eta squared = .119. With regard to the 
interaction between gender and age, there was a statistically significant difference in the 
combined dependent variables, F (9, 78) = 2.08, p = .041, Wilks’s Lambda = .81, partial eta 
squared = .194.  

Because we were conducting a whole series of analyses, we ran the risk of an inflated Type-1 
error. In order to minimize the chance of a Type-1 error across multiple tests, we implemented 
a Bonferroni adjustment by dividing .05 by 9 (which equals .006 after rounding) as our cut-off. 
When the results for the dependent variables were considered separately (ANOVA), there was 
no difference in gender and age that reached statistical significance when using a Bonferroni 
adjusted alpha level of .006. 
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Table 3. Multivariate and univariate analyses of variance for the study variables 

  ANOVA F (1, 87) 

Variable MANOVA 
F( 9, 78) 

P1 P2 P3 P4 P5 D1 D2 D3 D4 

Gender 
(G) 

2.81 .96 .001 1.20 2.53 .78 .07 4.75 5.36 4.19 

Age (A) 1.19 1.47 .90 .44 1.54 1.55 1.76 1.00 .76 1.02 

G x A 2.08 1.21 .55 3.31 .02 .04 .32 2.56 5.37 7.50 

Note. Multivariate F rations are the Wilks’s Lambda statistic. P1 = Extraversion; P2 = 
Agreeableness; P3 = Conscientiousness; P4 = Neuroticism; P5 = Openness; D1 = 
Reasoning/reflection; D2 = Ideation; D3 = Collaboration; D4 = Execution. 

6.3 Structural Equation Modeling 

In our study, structural equation modeling with a generalized least squares estimation was 
performed using IBM AMOS to test the model structure further. We used the indicators 
recommended by Hair et al. (2010) to assess goodness of model fit: the goodness-of-fit index. 
In this index: (GFI; greater than .90 is typically considered good), the comparative fit index 
(CFI; above .90 usually indicates a good fit), the incremental fit index (IFI; above .90 usually 
indicates a good fit), and root mean square error of approximation (RMSEA; lower than .08 
indicates an acceptable fit). The results demonstrate that the model yielded an unacceptable 
model fit: X2 = 68.15, df = 26, p < .001, GFI = .839, CFI = .399, IFI = .474, RMSEA = .131. 

7. Discussion 

This study was conducted to examine the relationship between design thinking and personality 
among Chinese design undergraduates in Taiwan. On the basis of zero-order correlation, we 
found that the strength of the correlations among the five personality and four design thinking 
variables was medium. More specifically, reasoning and reflection were correlated with 
extraversion, conscientiousness, neuroticism, and openness. It is possible that designers with 
the extraversion and openness traits will have a better chance of identifying problems; with 
conscientiousness, they can better analyze the problems and think through the situations; and 
with neuroticism, they are more sensitive to people’s needs, helping them to create better 
design solutions. In addition, we found that ideation was correlated with extraversion and 
openness, and this finding is supported by other studies (Agnoli, Corazza, & Runco, 2016; 
Chang, Peng, Lin, & Liang, 2015; Chiang, Hsu, & Shih, 2017). According to the personality 
literature, extraversion and openness are highly related to creativity. People who have high 
energy and are open-minded are more creative and have more of a chance to generate unique 
ideas.  

In our study, collaboration was only correlated with agreeableness. In a team setting, designers 
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need to work with other experts from different fields, which is quite common in the current 
business environment. Thus, designers with high agreeableness can easily communicate with 
others and fit into the working group. Furthermore, execution was correlated with 
agreeableness and conscientiousness. In order to execute design projects, designers need to 
work with others and, again, agreeableness will become an important trait that designers should 
have. Apart from that, conscientiousness is also another important trait that helps designers 
stay on track when finalizing the desired product on time to enter the market.   

When we compared the gender differences in personality and design thinking, the results 
showed that there was no significant difference. Moreover, when we considered age and the 
possible interaction between gender and age, again we found no significant difference. In other 
words, in our sample, age and gender did not have an impact on personality and design 
thinking. 

In order to validate our findings further on the relationship between personality and design 
thinking, we conducted structural equation modeling. The proposed model did not fit our data 
well. Taken as a whole, this finding suggests that personality and design thinking are not 
related. Although, based on zero-order correlations, we found that some components of 
personality were correlated with those of design thinking, as we treated personality and design 
thinking as latent variables under the framework of structural equation modeling; this model 
was not validated. This is the first empirical study to investigate the relationship between 
personality and design thinking, and clearly more studies are needed to further investigate this 
relationship. 

8. Limitations 

In drawing our findings, some salient limitations should be noted. First, the cross-sectional 
design of the current study may have limited the explanation of our findings as we could not 
validate the causal relations between personality and design thinking. Further studies may 
utilize longitudinal or experimental designs to measure and compare these undergraduate 
variables. Second, our homogeneous sample might have influenced the results. Further 
research could employ a more diverse sample and include different ethnic groups to generate 
and validate our findings. A third limitation is the use of self-reported measures rather than 
expert evaluations of behavioral measures. Further studies could use real-life measures of 
individuals’ design thinking performance to validate our findings. 

9. Implications and Conclusion 

Although the limitations of this study must be kept in mind, the results of the current study 
provide useful insights into the relationship between personality and design thinking. Our 
research findings are significant for design education professionals. Educators should not only 
consider how to cultivate design thinking in the classroom, but also recognize that individuals’ 
personalities might affect their design thinking.  

In our study, we found no empirical evidence of a strong correlation between design thinking 
and personality through the structural equation modeling technique. For future researchers, this 
suggests that more research is needed, since the current study is the first empirical study to 
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examine the possible relation between design thinking and personality.  

The main objective of this study was to examine the relationship between the personality and 
design thinking of design undergraduates in Taiwan. Two major findings were recorded. Based 
on zero-order correlations, some variables of personality and of design thinking were 
positively correlated among our Chinese undergraduates; however, taken as a whole, the 
structural equation modeling did not support this relationship. Further, age and gender did not 
play a role in these relationships. Although there were some salient limitations in the current 
study, it remains of importance and retains its value. Future research in this line of study seems 
promising and deserves more attention. Additionally, front-line design teachers should be 
encouraged to promote the design thinking of their students and at the same time should 
consider their students’ personalities. 
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