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Abstract: This study examined the effects of design thinking pedagogy on undergraduates’ career decision-making self-
efficacy and employability in career education. Using a quasi-experimental design, Chinese college students (N = 93)
were participants in two wings. The experimental group (n = 47) received the design thinking pedagogy, while the control
group (n = 46) followed the regularly teacher-centered method. The students completed the career decision-making
self-efficacy scale and employability scale before and after the intervention. Independent samples #-test results showed
that design thinking pedagogy significantly improves students’ career decision-making self-efficacy and employability.
The ANCOVA results showed that the pretest scores of career decision-making self-efficacy and employability had no
significant association with the experimental intervention. There was no interaction between the treatment and pretest
scores. It would seem that experimental design thinking pedagogy implemented in career guidance courses has little
effect compared to the usual course presentation. Nonetheless, prospects for the implementation of design thinking-guided
learning activities to support interdisciplinary learning for improved higher education and career development outcomes

need further exploration.

Keywords: design thinking pedagogy; career decision-making self-efficacy; employability; career education

Introduction

Design thinking is the process by which education
providers conceptualize and create new products, services,
or systems, with the ultimate aim of enhancing learner-
centered experiences and lifelong learning adaptability
(Dunne & Martin, 20006). In the digital age, this is imple-
mented broadly as a student-focused instructional strategy
(Simeon et al., 2022; Yang and Hsu, 2020). Its many
advantages include improving instructional efficacy (Liu
et al., 2024; Simeon et al., 2022) and adapting to the
demands of the information era. However, the efficacy
of design thinking has not been tested utilizing a case
comparison study approach. Efficacy studies that utilized
quasi-experimental design to compare design thinking
learner outcomes hold great prospects for advancing the
field. Career decision-making self-efficacy and employa-
bility are key factors in college student learning outcomes
(Hu et al., 2019), of which no studies have examined
design thinking effects as a pedagogy. Our study exam-
ined the effects of design thinking pedagogy on the
career decision-making self-efficacy and employability
self-perceptions of college students. Employment is the
foundation of economic security. The findings can provide
some empirical evidence to fill the gap in the interdisci-
plinary use of design thinking for career education and
undergraduates’ career development.

Design thinking and theoretical basis

Design thinking pedagogy is an approach that creates
learning project situations for students from real-life prob-
lems and guides them to use their knowledge to define
problems and propose solutions. It comprises five elements
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of empathize (E), define (D), ideate (I), prototype (P)
and test (T) based on EDIPT model (Taimur & Onuki,
2022). Empathize refers to designers deeply understanding
the needs of learners and educators through observation,
interviews, and immersion in their context. Define means
synthesizing insights from the empathy phase to articulate
a clear, actionable problem statement focused on learner
or institutional needs. Ideate refers to generating a wide
range of creative, divergent ideas to address the defined
problem, often through collaborative brainstorming. Proto-
type means developing representations of ideas to explore
feasibility and gather early feedback. Test refers to iter-
atively refining prototypes by gathering feedback from
students and measuring impact. In the context of educa-
tion for employment, design thinking pedagogy prioritizes
student-centered thinking, problem-solving, teamwork and
goal-oriented, which as critical employability skills (Bhatti
et al., 2023).

Design Thinking can be used as a pedagogy to develop
learners’ creativity, collaboration, problem solving, and
innovation in the teaching and learning process (Luka,
2019; Hogsdal & Grundmeier, 2021). Regardless, and as
previously noted, design thinking pedagogy is scarcely
used in the field of education other than in the fields
of business, STEM education, and service design (Liu,
2021; Rusmann & Ejsing-Duun, 2022).

The social cognitive career theory (SCCT) emphasizes
choice options, and coping is consistent with design think-
ing (Brown & Lent, 2013; Lent et al., 2017; Lent & Brown,
2019, 2020; Miles & Naidoo, 2017). As examples, SCCT
proposes for information banks for career guidance and
exposure to work opportunities (Aprile & Knight, 2020).
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Design thinking pedagogy as a SCCT-based intervention
would increase students’ decision-making self-efficacy
(McWhirter et al., 2019; Miles & Naidoo, 2017), as needed
for the development of the ongoing knowledge economies
(Sharma, 2023). Design thinking pedagogy is not a one
size fits all and outcomes would depend of the context
of implementation, as by the education system priorities
and resources.

The Chinese student learning outcomes contexts

An increased number of Chinese college graduates are
struggling to obtain employment to meet employers’
expectations in the context of digitalizing economies
(Cheng, 2017; Ntale et al., 2020; Han & Huo, 2022). Part
of the solution would be to rely less on teacher-centered
instruction, which limits their capacity to help students
develop critical thinking and to utilize design thinking
pedagogy for more marketable skills upon graduation. Yet,
design thinking pedagogy for employment preparation is
less well studied in the Chinese context.

For instance, in China, the majority of career guidance
courses still use conventional teaching methods, in which
knowledge is delivered to students through lecturers, sup-
ported by teaching media (Qin, 2022). In this instructional
modality, the majority of students are relegated to a passive
role, merely receiving knowledge. However, in a design
thinking instructional classroom, students work in groups
to complete the design of a product using design thinking
procedures and tools of empathy, ideation, prototyping,
feedback, and reflection. Increasingly, Chinese education
systems seek to integrate design thinking into the cur-
riculum, students’ creativity and self-assurance increase
dramatically (Tae, 2016; Wingard et al., 2022; Yang
& Hsu, 2020). As an example, the Chinese education
policy proposes that students take a career guidance
course to master job search skills through self-analysis,
environmental analysis, understanding the employment
situation, and clarifying the employment skills that meet
the requirements of employers. These education processes
would enhance the students’ career decision self-efficacy
and employability (Li et al., 2018). Nonetheless, evi-
dence is needed on how and whether design thinking
works to expectations in the context of career education
and employability.

The present study
We tested a pilot intervention to provide evidence on the
efficacy of design thinking pedagogy effects for career
guidance course outcomes. We proposed to answer the
following questions in the Chinese context.

1: To what extent would design thinking pedagogy
enable career decision-making self-efficacy?

2: Would design thinking pedagogy explain students’
self-perceived employability?

Method

Research design, participants and setting

The study adopted a quasi-experimental design. Study
participants were 93 undergraduate students majoring in
biological sciences, and also taking a career guidance
course. By age, they were between the ages of 20-21.

The experimental group (EG) consisted of 47 students
(male: 9, female: 38) and the control group consisted of 46
students (male: 9, female: 37). In career guidance course,
experimental group (n = 47) received design thinking
pedagogy, while control group (n = 46) followed conven-
tional teaching method (see study Figure 1). Both classes
were taught by the same lecturer with 7 years of career
guidance course teaching experience. Every student who
volunteered to take part in this experiment provided their
consent and they all completed the pre-test and post-test,
which included the career decision-making self-efficacy
scale and employability scale.

Study protocol and implementation

Over a 9-week experiment, students in the experimental
group participated in weekly career guidance course with
the design thinking pedagogy, and students in the con-
trol group participated in career guidance classes with
the conventional teaching pedagogy. The effects of the
design thinking intervention on career decision-making
self-efficacy and employability were determined through
pre-test and post-test to answer the research question one
and research question two.

Educational intervention

Through structured career guidance teaching training,
students learn about employment situation and policies,
competition, and legal rights. The intervention process is
illustrated in Figure 1.

Modules and design thinking pedagogy. Students in
both the experimental and control groups were taught
by the same lecturer. The 9-week, 18-credit career
guidance course consisted of 5 modules: employment
situation analysis, employability analysis, goal setting,
strategy development, and employment process evaluation
and modification.

During the first week, both experimental group and
control group students completed pre-test, including the
career decision-making self-efficacy scale and the employ-
ability scale. The experimental group of students utilized
the design thinking pedagogy and the control group of
students used the conventional teaching method. Students
were divided into groups to accomplish tasks in the
design thinking process in the experimental group. The
experimental group utilized Stanford University School of
Design’s 5-step design thinking model: empathy, defini-
tion, idea, prototype, and test (Taimur & Onuki, 2022). The
instructor teaches essential concepts, tools, and methods
related to career guidance throughout the course, enabling
students to acquire theoretical foundations and develop
design thinking. In terms of practice, each group selects a
practical task to apply the steps and tools of design think-
ing to, and the resulting design is shared and evaluated to
determine the direction of the career guidance iteration.

Figure 2 illustrates the 5 modules of a career guid-
ance course, the five processes of design thinking, and
how to integrate design thinking in a career guidance
course adapted from Lin and Wang (2022). In week
9, both experimental group and control group students
completed post-test, including the career decision-making
self-efficacy scale and the employability scale.
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Figure 2. The integration of design thinking in career guidance course employing design thinking

Measurements

During the first week, both experimental group and control
group students completed pre-test, including the career
decision-making self-efficacy scale and the employabil-
ity scale.

Career decision-making self-efficacy scale

The Career Decision Self-Efficacy Scale (CDMSE, Peng &
Long, 2001), measures three dimensions of goal selection
(7 items, e.g., I can choose the career or job I want, even
if its employment opportunities are trending downward.),
self-evaluation (3 items, e.g., I can determine what my
ideal career is.), and information gathering (3 items, e.g.,
I can find out information about a career or job that I
am interested.) The items are scores on a 5-point Likert
scale from 1 (fully not confident) to 5 (fully confident).
The Cronbach’s alpha coefficient for scores from CDMSE
Scale was 0.862, indicating high reliability. The average
variance extracted (AVE) value was 0.783, indicating good
convergent validity of the variables.

Employability scale
The Employability Scale (ES; Yu et al., 2014) includes
15 items on five dimensions of interpersonal relationship

(5 items, e.g., I can manage complex interpersonal rela-
tionships easily.), teamwork (4 items, e.g., | am willing to
work with others.), professional identity (2 items, e.g., I
have a clear career plan.), network differences (2 items,
e.g., The people I associate with are from different majors
and schools.) and learning ability (2 items, e.g., I always
want to learn new knowledge.). The Cronbach’s alpha
coefficient for the scores from ES was 0.801, indicating
high reliability. The average variance extracted (AVE)
value was 0.558, indicating good convergent validity of
the variables.

Ethics approval and participant consent
Ethical approval was obtained from the Ethics Committee
of Segi University (SEGIEC/SR/FOELPM/17/2023-
2024). Participants consented to the study. They were
made aware that they had the right to withdraw from
the study at any time without needing to give a reason.
They completed the data surveys manually. All data
was securely stored on a computer protected by a
unique password.

Debriefing. After the study conclusion, students were
informed about the nature of their treatment in both the
experimental and control groups. We did this to provide
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Table 1. Test of normality

Shapiro-Wilk

Group Sig. Statistic  df Sig.
Pre-test CDMSE CG 0.029 0.966 46  0.200
EG 0.200 0.982 47  0.674
Pre-test E CG 0.082 0.970 46  0.281
EG 0.200 0.965 47  0.170
Post-test CDMSE CG 0.155 0.958 46  0.093
EG 0.200 0.982 47  0.662
Post-test E CG 0.200 0.969 46  0.251
EG 0.200 0.973 47  0.353

Note. N (control group): 46; N (experimental group): 47; CDMSE,
career decision-making self-efficacy; E, employability.

an understanding that none of them would necessarily be
harmed by their study assignment.

Data analysis

Data were analyzed utilizing the SPSS 25.0. Firstly,
the normal distribution test was conducted to determine
whether the sample data obey a normal distribution, which
is a prerequisite for parametric statistical analysis. Table 1
presents the data following the Shapiro-Wilk test are all
above 0.05, indicating that the data follow a normal dis-
tribution the experimental and control groups. Between
group comparisons were by the independent samples #-test
regarding the on the pre-test and post-test scores. Then,
using pre-test scores as a covariate to account for initial
pre-test differences, analysis of covariance (ANCOVA)
was done to examine the differences between the two
groups’ post-test scores.

Results

Compared to the control group, the experimental group’s
participants’ employability scores and self-efficacy in
making career decisions significantly improved following
the intervention. We present the specific findings aligned
to our research questions.

Design thinking effects on self-efficacy scores in profes-
sional decision-making
Table 2 shows the mean of students’ career decision-
making self-efficacy scores in the experimental and control
groups. As in Table 2, there was no significant difference in
the scores of students’ perceived level of career decision-
making self-efficacy between the control group (M = 3.34,
SD = 0.578) and the experimental group (M = 3.33, SD
= 0.523; t (91) = 0.150, p = 0.881, two-tailed). After the
intervention, there was a significant difference in the scores
of students’ perceived level of career decision-making self-
efficacy between the control group (M = 3.48, SD =
0.550) and the experimental group (M = 3.86, SD =
0.405; t (91) = -3.727, p = 0.000, two-tailed).
Controlling for pre-test scores. Table 3 shows the
ANCOVA results of career decision-making self-efficacy
on the post-test. After adjusting for pre-test scores, there
was a significant difference between the control group
and experimental group on post-test scores on the career

Table 2. CDMSE scores of the participants in the
experimental and control groups before and after the
intervention

Mean of CDMSE Scores (SD)

Groups Pre-test Post-test
Experimental group  3.33 (0.523) 3.86 (0.405)
Control group 3.34 (0.578) 3.48 (0.550)
p-value 0.081 0.000

Note. CDMSE = Career decision-making self-efficacy,
SD = standard deviation.

Table 3. ANCOVA result of career decision-making self-
efficacy on the post-test

N Mean SD F
3.86 0.405 13.875

Group p-value 32

0.000 0.134

Experimental 47

group

Control group 46 3.48 0.550

decision-making self-efficacy, F (1,90) = 13.875, p =
0.000, partial eta squared = 0.134. Moreover, there was
no significant difference between the pre-test and post-
test scores on the career decision-making self-efficacy, as
indicated by a partial eta squared value of 0.005.

Design thinking and employability scores
Table 4 presents the mean of students’ employability
scores in the experimental group and control group. As
apparent from Table 4, there was no significant difference
in the scores of students’ perceived level of employability
between the control group (M = 3.64, SD = 0.386) and
the experimental group (M = 3.49, SD = 0.418; t (91)
= 1.757, p = 0.082, two-tailed). After the intervention,
there was a significant difference in the scores of students’
perceived level of employability between the control group
(M =3.70, SD = 0.261) and the experimental group (M =
3.87,SD =0.427;t (91) =-2.410, p = 0.018, two-tailed).
Table 5 shows the ANCOVA results of employabil-
ity on the post-test. There was a significant difference
between the control group and experimental group on post-
test scores on the employability, F (1,90) = 4.766, p =
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Table 4. Participant scores in the experimental and con-
trol groups before and after the intervention

Mean of E Scores (SD)

Groups Pre-test Post-test
Experimental 3.64 (0.386) 3.87(0.427)
Control 3.49 (0.418) 3.70 (0.261)
p-value 0.082 0.018

Note. E = Employability, SD = standard deviation.

Table 5. ANCOVA result of employability on the post-
test

Group N Mean SD F

Experimental group 47  3.87 0427 4766  0.032  0.050
Control group 46 370 0.261

p-value n2

0.032, partial eta squared = 0.050. Moreover, there was
no significant difference between the pre-test and post-
test scores on employability, as indicated by a partial eta
squared value of 0.010.

In short, employing design thinking in career guidance
courses can significantly improve students’ self-efficacy in
making career decisions and employability.

Interaction effects. The ANCOVA results showed that
the pretest scores had no significant impact on the exper-
imental intervention, indicating no interaction between
treatment and pre-test (Ary et al., 2010). Thus, it can
be concluded that the improvement is because of the
treatment alone which employs design thinking in career
guidance course.

Discussion
Undergraduates’ career decision-making self-efficacy in
the post-test was significantly higher than their pre-test.
Moreover, the results showed that there was a significant
difference between the control group and experimental
group on post-test scores on the career decision-making
self-efficacy. The finding is consistent with the conclu-
sion that design thinking had a positive influence in
the career decision-making self-efficacy of students (Sun,
2019). Previous research has shown that design thinking
can improve students’ problem-solving abilities (Fields
& De Jager, 2022; Guaman-Quintanilla et al., 2023; Liu
et al., 2023). These findings imply that design thinking
pedagogy resulted in improved student career decision-
making self-efficacy in career guidance course. This effect
likely resulted from design thinking pedagogy emphasizes
on self-appraisal, career information gathering and goal
selection (Lake et al., 2021; Wang et al., 2023) as tools
for generating creative solutions with engagement of the
curriculum and improved the quality of instruction.
During the learning process in career guidance course
employ design thinking pedagogy, students resulted with
enhanced self-exploration and clarity their employability
and self-efficacy in professional decision-making. This
study finding is similar to the prior study of Reid and

Kelestyn (2022), which found that design thinking inter-
ventions are beneficial in enhancing the employability of
college students. The finding may be explained by the fact
that learners combine creative collaboration and effective
cooperation to promote deep learning (Lin et al., 2022),
and for knowledge of the labour market from an employer’s
perspective (Yang, 2018). Thus, the design thinking would
increase students’ employability skills.

Implications for practice
Design thinking pedagogy has the potential to signifi-
cantly improve students’ 21st century skills like creativity,
problem solving, communication, collaboration, and crit-
ical thinking (Luka, 2019; Rusmann & Ejsing-Duun,
2022; Taimur et al., 2022), which are all closely related
to employability and may be able to effectively enhance
college students’ employability. Findings extend the appli-
cation of design thinking in career development of college
students, with the aim of enhancing college students’
career decision-making self-efficacy and employability.
The five steps of design thinking, namely empathy,
define, ideate, prototype and test, can be applied to a
variety of activities in career guidance course (Sun, 2019).
When effectively implemented, these elements of design
thinking can affect students’ career objective selection,
problem solving, career information gathering, and job
search skills, all of which are crucial for their long-term
career development.

Limitations and future directions

The main limitation of this study was the use of a con-
venience sample, limiting of generality findings. Future
studies may consider utilizing a probability sample for the
generalizability of the results.

Moreover, this study did not validate the instructional
effects on students’ self-efficacy in career decision-making
and the employability of different design thinking stages.
Effects may be different by stage in unknown ways. Finally,
uncontrollable teacher and student attributes may have
influenced study outcomes in unknown ways. Future lon-
gitudinal iterative design or mixed studies would improve
on the findings.

Conclusion

This study conducted a quasi-experiment in career guid-
ance courses for college students to investigate whether
design thinking pedagogy can enhance college students’
career decision-making self-efficacy and employability.
Career guidance courses employing design thinking signif-
icantly increase college students’ self-efficacy in making
career decisions (Sun, 2019). Self-efficacy in career
decision-making is significantly related to employabil-
ity (Wang et al, 2019; Huang, 2015a, 2015b). The
results demonstrated that the integration of design thinking
pedagogy in career guidance courses is effective in enhanc-
ing college students’ career decision-making self-efficacy
and employability.
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