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Abstract: This paper is an attempt to gain better insight into design thinking from a micro-viewpoint
through the association of design thinking with human beings’ personality traits. Based on previous
research, we conjecture that personality traits are also associated with the capacity for utilizing design
thinking. To test our hypothesis, we focused on the five-stage Design Thinking model proposed by the
d.school and utilized FFM (Five-Factor Model) to describe personalities. 28 students, who have
experiences of design thinking activities, participated in the study. We used correlation analysis and
observed the significant relationship between personality traits and individuals’ capacity for utilizing
design thinking.
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1. Introduction

In recent years, design thinking has become very popular in the IT, business, education and medicine
fields. Since Rowe used the term “design thinking” as the title of his 1987 book, the concept has been
part of design researchers’ collective consciousness (Rowe, 1987).

As design thinking research developed historically, the first Design Thinking Research Symposium
(DTRS) was an opportunity to explore research on design and design methodology from the perspective
of design thinking (Cross et al. 1992). The second DTRS symposium sought to advance multiple
understandings of design thinking by establishing a common empirical basis (Cross et al, 1996).
Multiple design-thinking models have gained prominence over the past thirty years of research. These
have been based on decidedly different ways of viewing design situations and employed theories and
models adopted from design methodology, psychology, education, etc. Generally speaking, these
streams of research have create a rich and varied understanding of a very complicated human reality.
Over the past decade, design thinking has been identified as an exciting new paradigm for addressing
problems in both innovation and general management (Micheli et al., 2019).This enthusiasm for
applying design thinking has created a sudden demand for clear and definite knowledge about design
thinking (including the essence and toolbox). This has posed quite a problematic challenge for a design
research community that has been reluctant to oversimplify design thinking, and cherished the multiple
perspectives.

However, remarkably, little empirical research has been conducted into whether individual
characteristics moderate or mediate the relationship between design thinking and performance (Micheli
et al., 2019). This paper is an attempt to gain better insight into design thinking from a micro-viewpoint
through the association of design thinking with human beings’ personality traits.



2. Literature review

2.1.  Ambiguity in Design Thinking

It is noteworthy that, despite compelling calls for the adoption of design thinking, a generally accepted
definition of the concept has still not been definitively formulated (Micheli et al., 2019). Some scholars
have regarded it as an organizational attribute, whereas others conceive of it at the individual level,
highlighting the traits of “design thinkers” (Luchs, 2016).

A survey of previous research finds two distinct discourses on design thinking: one in design-based
scholarly literature, and the other in the widely accessible business media (Johansson et al., 2013).
The first discourse is so-called designerly thinking. It refers to the academic construction of a
professional designer’s practice (practical skills and competence) and theoretical reflections about how
to interpret and characterize this non-verbal competence. In contrast, there is a discourse on so-called
design thinking. This term is reserved for treatment of the concept where design practice and
competence are employed outside of the design context (including art and architecture) for and with
people who do not have a scholarly background in design, particularly those engaged in management.
In this study, we focus on the latter, i.e. the management discourse. In general, management design-
thinking discourse is not as well thought-out and robust as contributions to designerly-thinking
discourse, which scholars have argued and reflected on for several decades. In one interpretation, design
thinking may also be understood as a way for managers to understand design in a more straightforward
way than through the design management discourse built on a managerial platform.

2.2. Design Thinking in Managerial Discourse

In managerial discourse, design thinking is presented as a general human-centered approach to problem
solving, creativity and innovation (e.g., Brown, 2009).Underpinning this approach is the idea of
empathy: designers are perceived as being willing and able to understand and interpret the perspectives
of end users and the problems they face. In doing so, Brown suggests, they more or less feel their way
through to a new solution. According to Brown, a successful design outcome exists at the intersection
of three concerns: what is desirable from the user’s perspective, what is technically feasible, and what
is commercially viable for the organization (Brown, 2009). In so doing, this approach introduces a key,
yet often ignored, paradox. On the one hand, designers are positioned as vital interpreters of what end
users “need.” They are expected to do this by employing ethnographically-inspired techniques that help
them understand the user’s perspectives and situated actions. Construed in this way, design thinking
fails to reference wider theories of society and misses opportunities to illuminate the context into which
the designer is intervening.

In The Design of Business (2009), Roger Martin presents a different way of conceiving design thinking.
Martin argues that design thinking gives business a competitive advantage. In contrast to Brown who
describes what professional designers do and make as well as what they are attentive to, Martin focuses
on methods used by successful managers that he interviewed and examines how firms function as a
whole. His version of design thinking deals less with individual cognitive styles and does not present
sets of material practices; rather, he focuses on systems of organization. In this way he echoes arguments
put forward by others teaching and researching in a business school setting (e.g. Boland and Collopy,
2004). Martin sees design thinking as combining abductive, as well as inductive and deductive,
reasoning. This is particularly of value to businesses tackling the well-established challenge of focusing
on either exploitation or exploration (cf. March, 1991).

2.3. Design Creativity and Design Thinking

Creativity is an essential element in the process of designing. It is also a captivating and stimulating
aspect of human thinking. Nevertheless, definitions of creativity are multiple and varied, and factors
influencing creativity myriad and various. For instance, creativity has been defined as the ability to
restructure old ideas to produce singular inventions (Heap, 1989) and the ability to apply original
thinking (Coyne, 1995). It has also been defined as “a state of being and adaptation of personal skill
sets that enables an individual to synthesize novel connections and express meaningful outcomes”



(Hawthorne et al., 2013). Creative thinking is also associated with the capacity to look critically at
reality, explore unconventional alternatives, and perceive situations from innovative perspectives
(Csikszentmihalyi, 1997).

On the other hand, creativity is an essential element in design problem-solving. One of the primary
reasons is that design is a complex and ill-structured activity, where problems cannot be solved through
the application of algorithms or operators (Goel, 1995). In other words, essentially the design process
is a problem-solving process. Moreover, design creativity has been investigated in relation to the design
process (Nagai & Taura, 2006) and the design solution (Dorst & Cross, 2001).

According to Lockwood (2010, p. 5), design thinking is “a human-centered innovation process that
emphasizes observation, collaboration, fast learning, visualization of ideas, rapid concept prototyping,
and concurrent business analysis.” This definition focuses on the application of professional designers’
espoused work process. According to a literature review work by Micheli et al.(2019), design thinking
has been widely considered a problem-solving means. Therefore, it could be inferred that, if design
thinking is regarded as a planning process for solving problems, the ability to design creatively may be
viewed as a key element influencing the process or outcome of design thinking.

2.4. Personality Traits

Personality psychologists generally agree that personality is linked to actual behavior through cognitive
processes that determine one’s motivation to engage in a particular act (Devaraj et al., 2008). And,
personality type is a stable individual difference that is related to many human behaviors (Cabrera et
al., 2006; Wang & Yang, 2007; Matzler et al., 2011; Von Hippel, 2016).

In a study on the relationship between personality traits and successful free innovation in the household
sector, personality traits were found that were significantly associated with free innovation (\Von Hippel,
2016). In the study, a series of innovation processes were divided into three stages. Personality traits
such as openness to experience, introversion and conscientiousness were examined in relation to the
innovation process. The results suggested that personality traits differed significantly from stage to stage
(Von Hippel, 2016).

In addition, Several studies have focused on the relationship between an individual’s personality and
his or her intention to share knowledge (Cabrera et al., 2006; Wang & Yang, 2007; Matzler et al., 2011).
For instance, Cabrera et al. (2006) found a significant positive association of three dimensions, FFM-
agreeableness, openness to experience and conscientiousness, with the intention to share knowledge.
Similarly, the study by Matzler et al. (2011) reported same result as Cabrera et al. (2006) found with
the exception of the influence of openness to experience (Wang & Yang, 200).

Moreover, personality has been investigated in relation to design creativity (Hanna & Barber, 2001;
Toh & Miller, 2016). It has been found that creative artists tend to have a preference for complexity,
asymmetry and incompleteness (Hanna & Barber, 2001). Personality traits have also been examined
which have an influence on creative concept selection in design process (Toh & Miller, 2016). For
instance, an empirical study revealed that design teams which have higher levels of conscientiousness,
agreeableness, and tolerance for ambiguity are more prone to select novel concepts (Toh & Miller,
2016).

However, a question that has yet to be addressed is whether personality has an influence on the
utilization of design thinking. More empirical research is needed to gain insight into individual
differences in design problem solving.

3. Theoretical model and hypotheses

3.1. Five-Stage Model of Design Thinking

In this research, we focus on the five-stage design thinking model proposed by d.school, which is
comprised of Empathize, Define (the problem), Ideate, Prototype, and Test. Furthermore, we use the
FFM to examine the relationship between the capacity to utilize design thinking and individual
personality traits.



The first stage of the design-thinking process, which is Empathize, is a step for gaining an empathic
understanding of the problem that is to be solved. Then, during the Define stage, we put together the
information we have created and gathered during the Empathize stage. This is where we analyze our
observations and synthesize them in order to define the core problems that we and our team have
identified up to this point. Next, during the third stage of Ideate, it is important to get as many ideas or
problem solutions as possible at the beginning of the Ideation phase. The fourth stage of Prototype is
an experimental phase where the aim is to identify the best possible solution for each of the problems
identified during the first three stages. Lastly, Test is the final stage of the 5 stage-model, but this is an
iterative process.

3.2. Five-Factor Model of Personality traits

There are many dimensions in personality. The FFM (also known as Big Five model) is currently one
of the most widely used approaches for describing personality, and the five variables have been proved
to be quite stable (Wang & Yang, 2007; Von Hippel, 2016). It is composed of openness to experience,
extraversion, conscientiousness, agreeableness, and neuroticism.
Openness to experience is related to imagination, curiosity, artistic sensitivity, and originality (Cabrera
etal., 2006). Extraversion is a measure of the extent to which people are assertive, dominant, energetic,
active, talkative, and enthusiastic (Zhao & Seibert, 2006; LePine & Van Dyne, 2001; Lucas et al., 2000).
Conscientiousness is linked to people’s degree of efficiency, persistence, hard work, and motivation in
the pursuit of goal accomplishment (Zhao & Seibert, 2006). Agreeableness describes people’s
interpersonal orientation (Von Hippel, 2016). Neuroticism is a measure of affect and emotional control.
High levels of neuroticism increase the likelihood of experiencing negative emotions whereas low
levels indicate emotional stability (LePine & Van Dyne, 2001).
Accordingly, based on the definition of personality traits and features of the five-stage model of design
thinking, we propose the following hypothesis:

e Hypothesis A: Openness to experience is positively associated with the Ideate stage.

e Hypothesis B: Extraversion is positively associated with the Empathize stage.

e Hypothesis C: Conscientiousness is positively associated with the Define stage.

e Hypothesis D: Agreeableness is positively associated with the Empathize stage.

e Hypothesis E: Neuroticism is not significantly associated with every stage of design thinking.
4. Method

4.1. Participants

Recruited with the assistance of a dean at a large comprehensive university in Taiwan, the People’s
Republic of China, 28 (7 male and 21 female) students took part in the study. These students had
participated in workshops on design thinking or taken design thinking class. These students ranged in
age from twenties to forties. Furthermore, most of the students were studying in academic fields related
to industrial design (75%).

4.2. Measures

All participants responded to two self-report inventories in Chinese. The first part was a self-evaluation
of their own design-thinking capability. Based on design-thinking principles drawn from prior literature,
we constructed an instrument to assess individuals’ design-thinking capability, which was comprised
of 15 items. Two of these items assessed the implementation of Empathize, two items measured the
stage of Define, five items assessed Ideate, two items measured Prototype, and the remaining four items
measured the stage of Test (e.g. “During the interview, I successfully managed to read between the lines
by paying attention non-verbal expressions such as facial expressions, gestures, and voice tone, and
tried to figure out what the speaker truly wanted to say.”). Participants rated themselves on a seven-
point Likert scale.

The second inventory was the TIPI-C (Li, 2013). In this study, we measured survey respondents’ traits
of FFM constructs with the Chinese version of Ten-Item Personality Inventory (TIPI-C) verified by Li



(2013), which was based on the TIPI items (Gosling et al., 2003) and comprised 10 statements. It is a
well validated measure of the FFM that has been extensively used in psychology research (Gosling et
al., 2003; Oshio et al., 2012; Li, 2013). The participants rated themselves on a seven-point Likert scale.

5. Results

Table 1 presents the results of an analysis of the correlation between FFM and the five-stage design-
thinking model. Results of the Pearson correlation indicated that there was a significant positive
correlation between extraversion and the Ideate stage, (r(28) = .482, p = .008), as well as
conscientiousness and the Define stage, (r(28) = .443, p = .044).

Additionally, relationships between FFM and combinations of every stage of design thinking were
examined. These results are given in Table 2 and indicate that extraversion is also positively correlated
with the combined design processes of ‘EDI’ (Empathy +Define +ldeate) [r(28) = .445, p = .007] and
combination of ‘DI’ (Define +ldeate) [r(28) = .48, p = .013]. In addition, there was a significant positive
correlation between conscientiousness and ‘DI’ (Define +ldeate) [r(28) = .394, p = .035] and ‘DIP’
(Define +ldeate +Prototype) [r(28) = .393, p = .031]

According to Table 1, Hypothesis A, Hypothesis B, and Hypothesis D were rejected. In contrast,
Hypothesis C and Hypothesis E were supported.

Table 1. Correlation coefficients: five-stage model of design thinking with personality traits

1 2 3 4 s 6 7 8 9 10
1 Empathize 1
2 Define 0.345 1
3 Ideate 456" 5527
4 Prototype 413 451" 380 1
5 Test 0.217 0.142 0.327 706" 1
6 Extraversion 0.211 0.371 482" -0.013 -0.030 1
7 Agreeableness -0.228 -0.213 -0.213 0224 0.108 -0.279 1
8 Conscientiousness 0.039 443" 0.240 0.254 0.053 0.003 0.127 1
9 Neuroticism -0.318 -0.161 -0.068 -0.094 0.122 0.033 0.355 0.221 1
10 Openness to experience -0.212 0.132 0.076 0.057 0.120 -0.041 -0.017 0.333 460" 1

Note. * p = 05, ** p < 01

Table 2. Correlation coefficients: combined stages of design thinking with personality traits

ED EDI EDIP DI DIP DIPT 1P IPT PT
Extraversion 0.359 A445% 0.337 48% 0.337 0.256 0.26 0.164 -0.023
Agreeableness -0.269 -0.274 -0.132 -0.242 -0.074 -0.022 0.025 0.063 0.181
Conscientiousness 0.304 0.31 0.328 .394% 393% 0.328 0.298 0.224 0.168
Neuroticism -0.288 -0.23 -0.21 -0.133 -0.136 -0.067 -0.098 -0.015 0.013
Openness to experience -0.04 0.002 0.022 0.12 0.111 0.128 0.079 0.104 0.095

Note. E= Empathize, D= Define, I= Ideate, P= Prolotype, T= Test
*p< .05 **p=<.0]

6. Conclusion and discussion

The principal goal of this study was to explore relationships between personality traits and capacity for
utilizing design thinking. The study results were partially, although not completely, supportive of the
predictions.

First, even though it was predicted that the extraversion dimension was not significantly related to the
Empathize stage, it can be noted that extraversion had a significant positive correlation with the Ideate
stage. Extraversion is a trait that describes a person’s assertiveness, emotional expression, and comfort
levels in social situations. People with high extraversion tend to be adventurous, assertive, frank,
sociable and talkative, whereas individuals who have low extraversion may be described as quiet,
reserved, or independent (McCrae & Costa, 1987; Zhao & Seibert, 2006). People who identify as



extroverts tend to search for novel experiences and social connections that allow them to interact with
other individuals as much as possible. They also tend to feel comfortable in appropriately expressing
emotions and making their opinion heard. Therefore, in teamwork, the more extroverts, who tend to be
energetic and talkative, on a team, the higher the possibility they can stimulate idea creation in other
members, enabling the generation of a variety of useful ideas. Moreover, according to the analysis
results in Table 2, it may be inferred that extraversion is not only closely related to the Ideate stage, but
also closely related to the "definition + creative" process. This indicates that someone who is highly
extroverted can define a problem more accurately and show greater vitality during the Ideate stage.
Second, the results show a strong and significant positive correlation between conscientiousness and
Define stage, which indicates that someone who scores high on this trait is able to analyze collected
information about users more accurately during the Define stage and formulate a precise definition of
the requirements and users’ questions. Conscientiousness is a trait that describes a person’s ability to
engage in goal-oriented behavior, exert control over his impulses, and is thoughtful overall. Individuals
with high conscientiousness like planned rather than spontaneous behavior, whereas those having a low
level tend to find it hard to make systematic progress (Barrick et al., 2001). They are thoughtful, goal-
oriented, detail-oriented, and have good impulse control in the eyes of others. These people also practice
mindfulness. They live in the moment and understand that their behavior and choices can affect others.
Accordingly, it can be imagined that, when defining a problem, the implementer needs to possess good
organizational and logic skills as well as be meticulous in order to find the crux easier and more
accurately. Furthermore, according to the analysis results in Table 2, it is significant to note that,
conscientiousness is positively related to the process of "definition + creativity." The relationship
suggested that people who score high on conscientiousness and are characterized as "efficient,
meticulous, confident, and intelligent” can more accurately define where the user's pain points are at
this stage. They can also brainstorm more efficiently during the Ideate stage, and finally propose
solutions.

In contrast to these significant results, no significant correlation was found between openness to
experience and the ldeate stage, or agreeableness and the Empathize stage. These were the most
unexpected results of this study. Openness to experience is characterized by traits such as being open-
minded, curious, analytical, and theoretically-oriented. People with high openness to experience like
novelty, and are creative, innovative, imaginative, reflective, and untraditional (McCrae & Costa,
1987). In contrast, people with low openness are conventional, conservative and prefer familiarity
(Heinstrdm, 2003). Therefore, this was assumed to be most closely correlated to success or failure at
the Ideate stage. However, the results showed no correlation between the two dimensions, which
indicated that not everyone who scores high on openness to experience can always facilitate idea
creation and come up with the best solution during the Ideate stage. In addition, individuals with high
agreeableness are modest, trusting, forgiving, altruistic, and caring (Zhao & Seibert, 2006; Barrick et
al., 2001). These people usually feel empathy and concern for other people. Therefore, it can be assumed
that an agreeable individual is more likely to resonate with the user, and be better able to perceive what
difficulties the user has from the standpoint of the user. However, contrary to our prediction, a negative
correlation was found with Empathize. This suggests that people who score higher on agreeableness are
not likely to resonate with users. Although the experimental results were not significant, they still have
some reference value.

Finally, the absence of a significant correlation between neuroticism and design thinking suggested that
no matter whether a person has high neuroticism or not, this trait will not impact the final result when
design-thinking activity is carried out. Neuroticism is typically defined as a tendency toward anxiety,
depression, self-doubt, and other negative feelings. People with high neuroticism are reactive and more
easily bothered by stimuli in their environment. In contrast, people with low neuroticism have emotional
stability, but they also tend to be insensitive and are likely to underestimate risk and engage in risky
behavior (Zhao & Seibert, 2006). According to the results, none of these characteristics affects the
practice of design thinking activities.



7. Contributions and limitation

This study has made two contributions. First, from a theoretical perspective, this study provides some
new insights for related research on design thinking. Most of the research on design thinking so far has
focused on the macro-level of enterprises or organizations, while this study focuses on the personality
traits of participants in design thinking activities from a micro-perspective. In addition to individuals’
creativity, personality can be regarded as an important element in design-thinking work. From this
perspective, it presents the possibility of connecting design thinking with individual personality and
design creativity. For example, exploring mediation or moderation effects among these three elements.
In addition, the correlation between personality and combined stages of design thinking provides us
with a new angle for understanding the design-thinking process from a holistic viewpoint. Second,
from an empirical perspective, this study reveals the possibility of implementing "personality” as a
reference element when companies conduct design-thinking training activities. For example, before a
design-thinking workshop, participants can be tested using a personality inventory. Based on the test
results, participants who score high on extraversion and conscientiousness can be equally assigned to
each group to facilitate progress in the design-thinking activity.

Similarly, the present study has its limitations. First, because the sample size is insufficient, we failed
to detect any significance for most of our hypotheses, and the experimental results lack persuasiveness.
In addition, as our model was pioneered in this study, further testing is necessary to verify the validity
of this instrument. Moreover, our evaluation of individuals’ capacity for utilizing design thinking is
confined to participants’ self-evaluations, which lack objectivity. According to this, further empirical
study is essential to explore this issue.
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