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Abstract

This study delves into the design thinking characteristics among students in the field of information technology
innovation, examining their competencies within the context of the Information Technology Education program at
Mandalika University of Education - Indonesia. Employing an exploratory descriptive research design, the research
focuses on 30 students, utilizing the Design Thinking Scale to assess six crucial dimensions: comfort with uncertainty
and risks, human-centeredness, mindfulness of the process and impacts on others, collaborative work with diversity,
orientation to learning by making and testing, and confidence and optimism to use creativity. The findings reveal a
comprehensive understanding of the nuanced aspects of students' design thinking capabilities, indicating areas for
improvement. Notably, students exhibit discomfort with uncertainty and risks, signaling a need for interventions to
enhance resilience and adaptability. Human-centeredness, collaborative work with diversity, and mindfulness to the
process receive "Poor" and "Fair" ratings, emphasizing the importance of fostering user-centric approaches and
enhancing collaborative competencies. While students demonstrate a moderate level of competency in practical learning
and creative application, there is room for improvement in orientation to learning by making and testing and confidence
and optimism to use creativity. The overall "Poor" rating for the average design thinking score suggests a collective need
for targeted interventions and educational strategies. This study contributes to the ongoing discourse on design thinking
in IT education. It offers insights that can inform tailored pedagogical approaches and interventions to enhance students'
design thinking capabilities in preparation for the dynamic challenges of the evolving information technology landscape.
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INTRODUCTION

The concept of design thinking has garnered significant attention from both professionals
and scholars due to its profound impact on fostering innovation (Kimbell, 2011; Micheli et al.,
2019). This approach holds a crucial role in propelling society towards modernization (Li & Zhan,
2022). In the realm of design, design thinking revolves around comprehending design expertise to
facilitate the development of students' skills, enabling them to emerge as skilled and exceptional
designers (Cross, 2004). Expert designers are renowned for their adeptness in creative problem-
solving, serving as valuable sources of innovative insights (Kimbell, 2011).

Design thinking is a way that involves identifying human needs and generating innovative
solutions using design principles. Scholars argue that design thinking can be taught and adopted
by individuals in various design fields (Micheli et al., 2019), leading to a growing interest in
expanding design education (Brenner et al., 2016). Previous research has explored the integration
of design thinking in education, highlighting its role in promoting abductive reasoning and its
potential as a competitive advantage (Li & Zhan, 2022). Design thinking is recognized as a
valuable skill applicable to different domains, including information technology (IT) (Dorst, 2011).

Within the realm of IT education, design thinking has a significant impact on students'
ability to create innovative digital products (Chang et al., 2022). Another study (Lin et al., 2020)
emphasizes the importance of design thinking in IT courses, demonstrating its effectiveness in
achieving curriculum objectives, developing information skills, and enhancing the value of
students' digital creations. The development of students' thinking abilities relies on interventions
during the learning process (Prayogi et al., 2018; Verawati et al., 2021), such as providing a
supportive and motivating learning environment (Papadakis et al., 2020) that is engaging and
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interactive (Suhirman & Prayogi, 2023), along with relevant digital resources relevan (Bilad et al.,
2022; Verawati et al., 2022). Moreover, presenting students as autonomous learners and employing
a digital learning framework through an online system can be a practical solution (Ou et al., 2023;
Zhao, 2023).

Design thinking, with its emphasis on human-centric problem-solving, has become integral
to innovation across various industries. Its impact on education is particularly noteworthy, as it
transforms traditional learning paradigms, encouraging a mindset that seeks to understand and
address user needs (Kimbell, 2011). This shift is crucial in preparing students for the complex
challenges of the modern world, where adaptability and creative thinking are highly prized skills.
As scholars delve into the pedagogical aspects of design thinking, there is a consensus that it can
be taught and cultivated, making it an essential component of design education (Micheli et al.,
2019). This recognition has led to a surge of interest in expanding design education programs to
incorporate design thinking principles, ensuring that future designers are well-equipped to navigate
a rapidly evolving landscape (Brenner et al., 2016).

In the realm of information technology (IT) education, the impact of design thinking is
palpable. It goes beyond theoretical understanding, influencing students' practical ability to create
innovative digital products (Chang et al., 2022). The fusion of design thinking into IT courses has
been explored extensively, demonstrating its efficacy in achieving educational objectives and
enhancing students' digital creation skills (Lin et al., 2020). This integration is not without its
challenges, and the development of students' thinking abilities necessitates strategic interventions
during the learning process (Prayogi et al., 2018; Verawati et al., 2021). Creating a supportive and
motivating learning environment is paramount, fostering engagement and interaction among
students (Papadakis et al., 2020; Suhirman & Prayogi, 2023).

In this dynamic educational landscape, digital resources play a pivotal role. Relevant
materials contribute to the effectiveness of design thinking by providing students with the necessary
tools and insights (Bilad et al., 2022; Verawati et al., 2022). Additionally, recognizing students as
autonomous learners becomes crucial, empowering them to take ownership of their educational
journey. Employing a digital learning framework through online systems is identified as a practical
solution in this regard, offering flexibility and accessibility (Ou et al., 2023; Zhao, 2023). As the
educational community continues to explore the multifaceted implications of design thinking, its
integration into IT education stands as a testament to its transformative potential in shaping the
skillsets and perspectives of the next generation of professionals.

In the dynamic landscape of IT education, students are not merely consumers of information
but active participants who express their imaginative prowess through the creation of digital
artifacts, thereby contributing to the cultivation of creative product designs. A robust body of
research underscores the positive nexus between the ability to conceive creative designs and the
proficiency in design thinking among students (Liu & Li, 2023). Recent scholarly inquiries have
delved into the intricate web of factors influencing students' digital creativity within the framework
of online courses. The identified determinants, including digital openness, honed digital skills, self-
directed learning, and conducive learning environments, collectively serve as catalysts, fostering a
positive impact on students' digital creativity (Nguyen et al., 2023). Notably, these factors provide
valuable insights into the multifaceted nature of online learning environments and underscore the
need for tailored pedagogical approaches that account for the intricacies of the digital realm.

Despite the wealth of research on digital creativity, a noticeable gap exists in the current
scholarly discourse, particularly regarding the exploration of design thinking characteristics among
information technology students enrolled in online courses focused on creative designs and their
subsequent influence on innovation. This void in understanding presents a compelling avenue for
further investigation, as it directly pertains to the development of a nuanced understanding of how
design thinking unfolds in the context of IT education. To truly nurture design thinking in students,
it becomes imperative to establish a pedagogical scaffold that not only facilitates the acquisition of
technical knowledge but also empowers students to refine their cognitive skills and actively engage
in the iterative process of creating innovative solutions. This study, therefore, seeks to fill this void
by rigorously examining the design thinking characteristics exhibited by students in information
technology innovation, paving the way for a more comprehensive comprehension of the factors
shaping creative outputs in the digital realm.
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METHODS

This research employs an exploratory descriptive research design to delve into the intricate
landscape of design thinking characteristics among students enrolled in the Information
Technology Education study program at Mandalika University of Education - Indonesia. The
chosen research design is well-suited for this study as it facilitates a thorough examination of the
participants' design thinking competencies within the context of information technology
innovation. The participants in this study consist of 30 students, ensuring a diverse and
representative sample from the Information Technology Education program. The demographic
profile of the participants reveals an age range of approximately 18-19 years, with an equal gender
distribution, contributing to a balanced representation of the student population.

To systematically evaluate the students' design thinking competence, this study employs the
Design Thinking Scale, a self-perception questionnaire crafted by Ladachart et al. (2022). The scale
incorporates six dimensions, each meticulously designed to measure specific aspects of design
thinking. These dimensions include (1) comfort with uncertainty and risks, (2) human-
centeredness, (3) mindfulness to the process and impacts on others, (4) collaborative work with
diversity, (5) orientation to learning by making and testing, and (6) confidence and optimism to
use creativity. The questionnaire, comprising thirty items, utilizes a five-point Likert scale for
participants to express their perceptions. To ensure the reliability of the scale, Cronbach's a is
applied, yielding a commendable value of 0.927. This surpasses the generally accepted threshold
of 0.9, underscoring the trustworthiness and consistency of the scale in evaluating the students'
design thinking capabilities.

The research data, collected through the Design Thinking Scale, undergoes a meticulous
descriptive analysis employing the average score parameter. This analytical approach provides a
comprehensive understanding of the nuanced aspects of design thinking exhibited by the
participants. The design thinking scores obtained are further categorized into criteria, namely: very
good, good, fair, poor, and very poor. This categorization facilitates a nuanced interpretation of
individual competencies within the six dimensions of the Design Thinking Scale, offering valuable
insights into the students' strengths and areas for potential improvement.

Throughout the entire research process, ethical considerations are of paramount importance.
The study adheres strictly to the ethical guidelines set forth by Mandalika University of Education.
These guidelines ensure the ethical treatment of participants, emphasizing key principles such as
informed consent, confidentiality, and the protection of participants' rights. Adherence to ethical
standards is crucial in maintaining the integrity of the research and ensuring the well-being of the
students involved in the study.

RESULTS AND DISCUSSION

The research aimed at dissecting the design thinking characteristics among students in the
field of information technology innovation has yielded insightful results, which are meticulously
presented in Table 1, and descriptive plots are presented in Figure 1.

Table 1. Results of analysis of student design thinking

Design thinking indicators N M SE SD Criteria
(1) comfort with uncertainty and risks 30 2.2560.109 0.598 Poor
(2) human-centeredness 30 2.9750.131 0.717 Poor
(3) mindfulness to the process and impacts on others 30  3.156 0.147 0.806 Fair
(4) collaborative work with diversity 30 3.0800.131 0.717 Fair
(5) orientation to learning by making and testing 30 3.0420.161 0.883 Fair
(6) confidence and optimism to use creativity 30 3.2770.144 0.787 Fair
Average 30 2.9550.086 0.472 Poor
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Figure 1. Descriptive plots of students design thinking

The Table 1 encapsulates the outcomes of a descriptive analysis of various design thinking
indicators, shedding light on the nuanced dimensions of students' competencies in this critical area.
The six design thinking indicators, each addressing distinct facets of the students' abilities, are
systematically evaluated across a sample of 30 participants. The first design thinking indicator,
focusing on students' comfort with uncertainty and risks, reveals an average score of 2.256. This
score categorizes the criterion as "Poor," indicating a notable room for improvement in terms of
the participants' ease in dealing with uncertainties and risks. Similarly, the second indicator,
human-centeredness, shows an average score of 2.975, placing it in the "Poor" category as well.
These findings highlight areas where students may need additional support and development to
enhance their comfort with uncertainties and cultivate a more human-centric approach in their
design thinking processes.

Moving on to indicators associated with collaborative work and mindfulness to the process,
both score in the "Fair" category. Collaborative work with diversity, with an average score of 3.080,
suggests a moderate competency level among students in working with diverse teams. The
indicator related to mindfulness to the process and impacts on others has an average score of 3.156,
also falling within the "Fair" category. This implies that students exhibit a reasonable level of
awareness regarding the process and the implications of their design thinking on others, but there
is room for improvement. Furthermore, the indicators of orientation to learning by making and
testing, as well as confidence and optimism to use creativity, both receive "Fair" ratings with
average scores of 3.042 and 3.277, respectively. These findings indicate that while students
demonstrate a moderate orientation toward learning through practical application and possess
confidence in utilizing creativity, there is still room for improvement in these specific dimensions
of design thinking.

The overall average design thinking score, calculated across all indicators, stands at 2.955,
classifying the collective performance as "Poor." This comprehensive assessment suggests a need
for targeted interventions and educational strategies to enhance students' overall design thinking
capabilities in the realm of information technology innovation. The detailed breakdown of scores
in Table 1 and Figure 1 provides valuable insights for educators and institutions to tailor their
approaches and interventions to address specific areas of improvement among students in the
context of design thinking.

The results of this study provide valuable insights into the design thinking characteristics
exhibited by students in the field of information technology innovation. The analysis of six design
thinking indicators reveals specific areas for improvement and highlights the need for targeted
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interventions to enhance students' overall design thinking capabilities. One notable aspect
illuminated by the findings is the perceived discomfort with uncertainty and risks among students.
This aligns with existing research emphasizing the importance of cultivating resilience and
adaptability in dealing with uncertainties, essential for fostering innovation (Kimbell, 2011).
Design thinking often involves navigating uncharted territories, making it crucial to address this
discomfort to promote a more confident and creative problem-solving approach.

Similarly, the study underscores a potential gap in students' human-centeredness, as
reflected in the "Poor" rating for this indicator. This resonates with the literature on design
thinking, emphasizing the significance of adopting a user-centric approach (Cross, 2004). To
bridge this gap, educators should focus on incorporating pedagogical strategies that promote
empathy and user-centric thinking, aligning with the principles of design thinking. The "Fair"
ratings for collaborative work with diversity and mindfulness to the process and impacts on others
suggest a moderate level of competency among students. This finding aligns with the recognition
that collaborative skills are vital in design thinking (Micheli et al., 2019). However, the study
emphasizes the need for continued improvement in these areas to enhance the effectiveness of
collaborative design thinking processes. The "Fair" ratings for orientation to learning by making
and testing and confidence and optimism to use creativity indicate a moderate level of competency
in practical learning and creative application. This resonates with the notion that design thinking
encourages practical experimentation and creative problem-solving (Dorst, 2011). Targeted
interventions in these dimensions can further empower students to apply design thinking principles
more robustly in their digital creations.

The overall "Poor" rating for the average design thinking score reinforces the collective need
for interventions and educational strategies. This aligns with the consensus in the literature that
design thinking can be taught and cultivated, making it an essential component of design education
(Micheli et al., 2019). Tailoring educational approaches to address specific areas of improvement
in design thinking is crucial for preparing the next generation of IT professionals to navigate the
evolving landscape of technology successfully. In conclusion, the research results emphasize the
importance of addressing specific aspects of design thinking among information technology
students. By drawing on existing literature and related findings, educators and institutions can
develop targeted interventions to enhance students' design thinking capabilities. As design thinking
remains integral to innovation, addressing these areas of improvement will contribute to better
preparing students for the challenges of the rapidly evolving IT landscape (Brenner et al., 2016).

CONCLUSION

In examining students' design thinking within the realm of information technology
innovation, this study sheds light on critical areas demanding attention for educational
enhancement. The findings underscore a notable discomfort with uncertainty and risks, signaling
the need for interventions to foster resilience and adaptability crucial for effective problem-solving
and innovation. Furthermore, the identified gap in human-centeredness highlights the importance
of incorporating pedagogical strategies that instill empathy and a user-centric approach, aligning
with the core tenets of design thinking. While collaborative work and mindfulness to the process
show moderate competency, there is room for improvement, emphasizing the ongoing need for
effective collaborative design thinking processes. The study advocates for targeted interventions in
orientation to learning by making and testing and confidence and optimism to use creativity,
aiming to empower students to apply design thinking principles more robustly in their digital
creations.

In summary, the overall "Poor" rating for the average design thinking score emphasizes the
collective need for interventions and educational strategies. This underscores the teachable nature
of design thinking and its crucial role in preparing the next generation of IT professionals. By
addressing the identified areas of improvement, educators and institutions can contribute to a more
robust integration of design thinking principles in I'T education, equipping students with the skills
necessary to navigate the rapidly evolving technological landscape successfully.
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LIMITATIONS OF THE STUDY

While this study offers valuable insights into students' design thinking characteristics within
the realm of information technology innovation, several limitations should be acknowledged.
First, the research focused on a specific group of students from the Information Technology
Education program at Mandalika University of Education in Indonesia. Generalizing the findings
to a broader population may require caution, as the characteristics and experiences of students in
different institutions or regions could vary. Second, the study employed a self-perception
questionnaire, the Design Thinking Scale, to assess students' design thinking competencies. Self-
reported data may be influenced by social desirability bias, where participants provide responses
that align with perceived expectations. Additionally, relying solely on self-perception may not
capture the holistic nature of design thinking skills, as actual behaviors and outcomes might differ
from individual assessments. Third, the study focused on a specific set of design thinking
indicators, and while these provided valuable insights, other dimensions of design thinking may
exist. Exploring additional facets could contribute to a more comprehensive understanding of
students' design thinking abilities.

FUTURE DIRECTIONS

To address the limitations and further advance the understanding of students' design
thinking in information technology innovation, future research can adopt a more diverse and
expansive approach. Conducting similar studies across various institutions and cultural contexts
would enhance the generalizability of findings. Comparative analyses between different
educational programs or countries could unveil unique challenges and strengths associated with
specific contexts. In terms of methodology, combining self-reported data with objective
assessments, such as performance-based tasks or peer evaluations, could provide a more
comprehensive and nuanced understanding of students' design thinking abilities. Employing a
mixed-methods approach could offer richer insights into the multifaceted nature of design thinking
in IT education. Future research endeavors could also explore the longitudinal development of
design thinking skills among students, tracking their progression throughout the duration of their
academic programs. This longitudinal perspective would offer insights into the effectiveness of
educational interventions over time and the enduring impact on students' design thinking
capabilities. Lastly, as technology continues to evolve, it would be pertinent to investigate the
influence of emerging technologies on design thinking in IT education. Exploring the integration
of virtual reality, artificial intelligence, or other cutting-edge tools could provide insights into how
technology shapes and interacts with students' design thinking processes, preparing them for the
demands of the ever-evolving IT landscape.
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