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Abstract

The primary objective of this study was to standardize the Design Thinking
Mentality Scale in the curricula of students enrolled in design-related courses.
Regarding its purpose, the research is considered applied in nature. Concerning
its methodological approach, the research is characterized as descriptive, with a
correlational design. The statistical population of this study encompassed all
students of Hamedan universities enrolled in design courses. As the
confirmatory factor analysis methodological approach was utilized, a sample
size of 475 participants was determined through the cluster sampling method.
To collect the required data, the Design Thinking Mentality Questionnaire was
administered. To analyze the data, the process began with conducting an
exploratory factor analysis using the SPSS-28 software to examine the factor
structure and distribution of items. Subsequently, confirmatory factor analysis
was carried out using the Smart-PLS-3 software tool to validate the items and
factors. Upon analyzing the data, twenty-two design thinking factors were
discovered and extracted. Noteworthy, the factors of "group knowledge" and
"group members' interaction™ were identified as distinct factors in this study.
Additionally, the factors of "testing" and "learning from mistakes" were
considered separate factors. The separate presentation of the components of
"bias towards action" and "empiricism" was also observed. The reliability of the
guestionnaire was assessed by computing reliability indices (internal
consistency and retest). When measuring the reliability of the questionnaire
using the homogeneity method, Cronbach's alpha coefficients for the factors
ranged from 0.70 to 0.91. Additionally, the reliability of the questionnaire was
evaluated using the test-retest method, with a time interval of 14 days. The
resulting reliability coefficients ranged from 0.66 to 00.83 for the factors
involved, indicating that the Design Thinking Questionnaire possesses good
reliability.
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Extended Abstract

Introduction

Design fields, as a significant aspect of the educational system,
encompass education for design. In design disciplines, the core aspect
of education consists of design. Design is predicated on a complex
mental process that involves the ability to gather diverse types of
information, integrate them into a coherent set of ideas, and ultimately
manifest those concepts in a tangible form. Design Thinking (DT) has
garnered the attention of educational professionals in the 21st century
and can be explored and studied from two distinct perspectives: Design
Thinking as an educational methodology as well as Design Thinking as
the cognitive approach adopted by designers.

Design Thinking (DT) proponents assert that the defining
characteristic of a design thinker lies in their thought process.
Mentality, in this context, refers to a set of critical attitudes essential for
the mindset of a design thinker. In other words, mentality can be defined
as a set of attitudes, opinions, beliefs, and behaviors unique to
individuals or groups in the realm of design, and it holds a paramount
importance within the Design Thinking approach. An efficient
educational model in design education can indeed serve as a pivotal step
in promoting educational objectives, such as enhancing learning speed,
cultivating motivation and enthusiasm for learning, elevating the
quality of learning, and effectively applying learned knowledge.
Additionally, its impact extends beyond design education and resonates
throughout the entire educational system.

Given that the research target consists of students with design
courses, it holds significant implications for both student training and
the corresponding educators. To effectively achieve this crucial
educational objective, it is imperative to identify and quantify variables
pertinent to design. Since there is no established test to assess and
evaluate the design thinking mentality, coupled with the absence of any
attempt to standardize validQuestionnaires, the current research has
been developed with the objective of standardizing the Design Thinking
Mentality Questionnaire, with the aim of aiding in the measurement and
evaluation of this construct.
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Research Question(s)

This research endeavors to provide answers to the following queries:
Does the Design Thinking Mentality Scale possess adequate reliability
and validity? Additionally, is this test suitable for assessing and
evaluating the mentality of the designer's thinking?

Literature Review

Research has revealed that Design Thinking has been incorporated as a
teaching methodology in education, underscoring the notion that
various modes of reasoning and thinking are applicable within the
discipline of design. Furthermore, Design Thinking is also employed in
art education and serves as an educational framework for implementing
educational programs. Design thinking serves as the foundation, or
orientation, for learning. In this context, the Design Thinking Mentality
Scale was implemented on a sample size of 307 individuals. Based on
the results, nineteen structures or components, along with 71 questions
utilizing a 4-point Likert scale, were employed to measure design
thinking. Given the pivotal role of the designer and their inherent
characteristics and capabilities within the purview of architecture
education, this research aims to address this topic and quantify and
evaluate the mindset of the designer's thinking.

Methodology

The chosen research methodology for this study encompasses a
descriptive approach, oriented towards applied purposes, a quantitative
nature, and a correlational data collection technique. The statistical
population for the research consists of all full-time undergraduate,
graduate, and doctoral students enrolled in design courses at Hamedan
universities during the academic year of 1402-1403. The research
sample involved a selection process based on Morgan's table, wherein
475 participants were chosen through a targeted and accessible
sampling approach. The Creativity and Design Thinking
Questionnaires served as the primary tools utilized to gather the
requisite information.

Results

To establish the number of scale factors, exploratory factor analysis was
employed. Statistical indicators from the exploratory factor analysis
demonstrated that the Design Thinking Questionnaire structure consists
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of a total of 22 factors. These factors were subsequently validated for
the scale (Table 1), as shown in the findings.

Table 1. Number of factors and variance explained by the extracted factors of
design thinking questionnaire
Density

q Percentage
Agents variance : p KMO

percentage of variance
Flexibility-Uncertainty 52.38 52.38 0.001 0.71
Risk taking 61.22 61.22 0.001 0.72
Human-centered 58.34 58.34 0.001 0.76
Empathy-Sympathy 64.75 64.75 0.001 0.78
Mindfulness 63.18 63.18 0.001 081
Overview 71.46 71.46 0.001 0.77
Reframing the problem 55.29 55.29 0.001 0.70
Group knowledge 60.41 60.41 0.001 0.75
Interaction of group members 54.37 54.37 0.001 0.72
Intergroup cooperation 59.97 59.97 0.001 0.87
Open vision 66.88 66.88 0.001 0.81
Learning oriented 56.43 56.43 0.001 0.75
Test 52.46 52.46 0.001 0.72
Learning from mistakes 61.29 61.29 0.001 0.76
Action bias 64.17 64.17 0.001 0.83
Empiricism 58.34 58.34 0.001 0.73
Critical questioning 75.56 75.56 0.001 0.86
Creative thinking 72.37 72.37 0.001 0.87
Imagining new topics 67.08 67.08 0.001 0.74
Creative self-confidence 52.11 52.11 0.001 0.71
Being different 68.72 68.72 0.001 0.84
Optimistic to influence 51.94 51.94 0.001 0.73

According to the results presented in Table #1, the variance explained
by the factors ranged from 51.94 to 75.56 percent. After conducting
factor analysis and extracting factors for the Design Thinking Mentality
Scale, Cronbach's alpha coefficient, test-retest reliability coefficient,
and mean and standard deviation were independently computed for
each of the factors, as displayed in Table 2.

Table 2. Mean, standard deviation, internal consistency reliability and retest factors
of design thinking mentality questionnaire

Testretest o ord  standard

Pl gggﬁ:gﬁ? deviation deviation e R
Flexibility-Uncertainty 0.81" 0.91 3.04 15.61 475
Risk taking 0.69" 0.75 1.85 7.05 475
Human-centered 0.72 0.80 1.73 10.98 475
Empathy-Sympathy 0.68" 0.84 2.54 15.45 475

Mindfulness 0.79" 0.82 1.74 10.63 475
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Testretest  gondard  standard

RIS gg;ﬁ:g}g; deviation deviation Average  Number
Overview 0.83 0.79 1.60 11.43 475
Reframing the problem 0.74" 0.76 1.79 11.60 475
Group knowledge 0.67 0.70 2.09 6.16 475
Interaction of group .
members 0.75 0.73 1.72 7.50 475
Intergroup cooperation 0.78" 0.85 2.68 13.97 475
Open vision 0.82" 0.89 2.33 14.23 475
Learning oriented 0.70" 0.82 3.34 23.11 475
Test 0.77" 0.75 2.17 11.02 475
Learning from x
mistakes 0.76 0.83 1.95 11.52 475
Action bias 0.73" 0.71 1.57 6.84 475
Empiricism 0.71" 0.77 1.54 6.93 475
Critical questioning 0.79" 0.87 1.93 12.08 475
Creative thinking 0.66" 0.84 241 12.95 475
Imagining new topics 0.74" 0.78 1.65 11.17 475
Creative self- x
confidence 0.72 0.81 2.59 15.45 475
Being different 0.75" 0.74 1.63 12.31 475
Optimistic to influence 0.70" 0.73 2.27 10.95 475

Explanation: The retest reliability index was calculated based on a
sample of 50 people *P< 0.001

The retest reliability index was determined based on a sample size
of 50 individuals. The results displayed in Table #2 reveal that the
Cronbach's alpha coefficients for the factors fall within the range of
0.70 to 0.91, indicative of an acceptable range. The retest coefficients
of the factors exhibit values ranging from 0.66 to 0.83, with a
significance level of 0.01. These findings underscore the exceptional
reliability of the Design Thinking Mentality Questionnaire.

Discussion
To assess the construct validity of the Design Thinking Mentality
Questionnaire, the exploratory factor analysis method was utilized. The
analysis revealed twenty-two factors associated with Design Thinking
mentality, which were subsequently identified and extracted. Notably,
the present research categorized them as separate factors: "group
knowledge" and "group members' interaction™.

The analysis also identified separate factors such as the "experiment
factor" and "learning from mistakes," as well as "bias towards action"
and "empiricism™ The reliability of the questionnaire was further
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assessed by computing reliability indices, specifically internal
consistency and retest. In the reliability assessment of the questionnaire,
utilizing the homogeneity method, Cronbach'’s alpha coefficients for the
factors were determined to fall within the range of 0.70 to 0.91. Further
analysis using the test-retest method revealed a reliability coefficient
range of 0.66 to 0.83, validating the test's reliability. These findings
indicated that the design thinking questionnaire possesses a good level
of reliability.

Conclusion

This study was an exploratory factor analysis conducted with a student
sample, and the results revealed that the Design Thinking Mentality is
comprised of 22 factors and a total of 71 items, all rated on a 5-point
Likert scale. In summary, the psychometric properties, as well as the
validity of the factor structure of the instrument utilized, were
confirmed as appropriate in the current research. Consequently, the
Design Thinking Questionnaire can serve as a valuable tool for
evaluating design thinking. If this structure is found to be lacking in
individuals, through appropriate strategies, it can be enhanced and
strengthened, facilitating an improvement in this characteristic.
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