
 

 

International Journal of Ethnoscience and 

Technology in Education (IJETE) 
https://e-journal.undikma.ac.id/index.php/ijete/index 

March 2024 Vol. 1, No. 1 

pp. 15-27   

 

15 

 

Analysis of Students' Design Thinking in Creating 3D Creative Works 

Utilizing Mobile Technology within the Framework of Local Wisdom 

Raden Fanny Printi Ardi1, Muhammad Roil Bilad2*, Hisbulloh Als Mustofa3, & Adam 

Bachtiar Maulachela1 

1 Department of Information Technology Education, Mandalika University of Education, Mataram, 

INDONESIA 
2 Department of Integrated Technologies, Universiti Brunei Darussalam, Gadong, BRUNEI 

DARUSSALAM 
3 Department of Physics, Faculty of Science and Mathematics, Sultan Idris Educations University, 

Perak, MALAYSIA 

*Corresponding author e-mail: roil.bilad@ubd.edu.bn  

Article Info Abstract 

Article History 

Received: February 2024 

Revised: February 2024 

Published: March 2024  

 

Keywords 

Design thinking; 

Creative works; 

Mobile technology; 

Local wisdom. 

 

 

This study investigated students' design thinking in creating 3D 

creative works using mobile technology in the framework of local 

wisdom. By employing a mixed-methods approach, the study 

compares the design thinking abilities of students who engaged with 

mobile technology in the context of local wisdom with those who do 

not. Quantitative analysis, involving sixty students, revealed that the 

experimental group, exposed to mobile technology and local 

wisdom, demonstrated significantly higher competencies in design 

thinking, particularly in areas such as comfort with uncertainty, 

human-centeredness, and collaborative work. Qualitative insights 

further illuminated the enriched learning experience, showcasing 

students' deepened engagement and connection to cultural heritage 

through the integration of local wisdom into their 3D creative 

projects. The findings underscore the pivotal role of mobile 

technology and local wisdom in fostering innovative design 

thinking, suggesting that this approach not only facilitates creative 

problem-solving but also instills a sense of cultural identity and 

pride among students. Despite its focused educational context and 

limited sample size, the study suggested broader implications for 

curriculum development, recommending the incorporation of these 

elements into design and creative courses to enhance students’ 

design skills and cultural understanding.  
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INTRODUCTION 

The concept of design thinking has received significant attention from professionals and 

scholars alike, owing to its profound impact on fostering innovation (Kimbell, 2011; Micheli 
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et al., 2019). This approach pays a crucial role in driving society towards modernization (Li & 

Zhan, 2022). In the field of design, design thinking revolves around understanding 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 methodology that involves the identification of 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), which 

has led 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 widely recognized as a valuable skill that can be applied to different 

domains, including information technology (IT) (Dorst, 2011). 

Within the field 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. However, recent findings show that 

students' performance in design thinking is poor level in information technology courses 

(Indriaturrahmi et al., 2023). This finding is quite surprising, considering that design thinking 

plays a vital role in enabling someone to produce innovative work. Developing 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 interactive (Suhirman & Prayogi, 2023), along 

with relevant digital resources (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). 

There is an opportunity to provide supporting resources in the design process, for 

example presenting technology that utilizes local wisdom contexts as highlighted in previous 

research (Rashid & Ara, 2015; Sándorová et al., 2020). Local wisdom values can be a source of 

authentic learning for students (Zidny et al., 2020). Students' knowledge and thinking capacity 

can continue to develop if local wisdom values are integrated by utilizing developing 

technological resources (Wahyudi et al., 2023). The integration of technology into education 

has transformed traditional learning paradigms, fostering innovative approaches to creativity 

and design thinking. This transformation is particularly evident in the realm of 3D creative 

works, where mobile technology has emerged as a pivotal tool in enhancing learning 

experiences and outcomes. Amidst this technological evolution, local wisdom—comprising 

the knowledge, traditions, and practices inherent to specific cultures—remains a crucial 

element in shaping students' design perspectives and fostering a deep connection with their 

cultural heritage. 
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In IT courses, students showcase their creative capabilities through their digital 

creations. To foster creative product designs, we facilitate 3D content learning projects via 

online courses that raise design issues in the context of local wisdom. The process of creating 

3D digital content involves several key steps, including concept and planning, modeling, and 

rendering (Tytarenko et al., 2023). Students are encouraged to explore their own unique ideas 

and designs according to the context of local wisdom, such as mosque minarets, statues, and 

others. They meticulously model these objects and apply various elements, including 

structural lighting, shadows, textures, and other effects, to achieve the production of high-

quality images. Figure 1 showcases some exemplary digital creations that have been crafted 

by our students. 

 

  

Figure 1. Examples of 3D content creation in the context of local wisdom, such as mosque towers and 

statues made by students 

 

Previous research established a positive correlation between the ability to generate 

creative designs and students' proficiency in design thinking (Liu & Li, 2023). Additionally, a 

recent study provided insight into the factors that influence students' digital creativity in the 

context of a 3D digital course. These factors include digital openness, digital skills, self-

directed learning, and supportive learning environments, all of which positively impact 

students' digital creativity (Nguyen et al., 2023). However, to the best of our knowledge, there 

is a lack of research exploring the design thinking characteristics of information technology 

students in the 3D Content online courses oriented towards creative designs within the 

context of local wisdom. 

To foster design thinking in students, it is crucial to provide an appropriate pedagogical 

model that empowers them to develop their cognitive skills and produce creative designs. 

This study aims to investigate and analyze of students' design thinking in producing 3D 

creative works using mobile technology within the context of local wisdom. The research 

questions guiding this investigation are as follows. 

• Research Question 1: What are the students' design thinking processes in producing 3D 

creative works using mobile technology within the context of local wisdom? 
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• Research Question 2: How do students respond during the 3D creative works course using 

mobile technology within the context of local wisdom? 

METHODS  

Research Design 

This study utilized a mixed-methods approach (Creswell & Creswell, 2018), 

incorporating both quantitative and qualitative research paradigms to offer a comprehensive 

understanding of students' design thinking in the context of creating 3D creative works using 

mobile technology, with a specific focus on local wisdom. The quantitative portion utilized an 

experimental design, specifically a quasi-experiment with a post-test only control group 

design. This framework was selected to systematically evaluate and compare the design 

thinking competencies of students who were exposed to mobile technology in their creative 

work process and those who are not, thereby addressing the first research question (Research 

Question 1).  

On the other hand, the qualitative aspect of the research was designed to delve deeper 

into the students' experiences and perceptions during the 3D creative works course, 

employing interview techniques to gather in-depth, descriptive insights. This methodological 

choice aimed to uncover the nuanced ways in which students engage with mobile technology 

and local wisdom, providing a detailed understanding of their responses and interactions 

throughout the course, which directly pertained to the second research question (Research 

Question 2). 

Sample 

The sample comprised of sixty Information Technology students from a university in 

Indonesia, with an average age of nineteen years. These participants were evenly divided into 

two classes of thirty students each and then randomly assigned to either an experimental 

group or a control group to ensure the study's comparative analysis was valid. The 

experimental group comprised seventeen male and thirteen female students, while the control 

group consisted of sixteen male and fourteen female students. It is important to note that both 

groups were taught by the same educator to ensure consistency in teaching. Importantly, 

before the start of this study, neither group had prior experience with 3D creative works 

courses that utilized mobile technology in the context of local wisdom, ensuring a fair 

assessment of the intervention’s impact. 

Ethical Consideration 

Ethical considerations in this research were meticulously followed to respect the rights 

and well-being of the participants. Informed consent was obtained from all participants, 

ensuring they were fully aware of the study's purpose, their involvement, and their right to 

withdraw without facing any consequences. Confidentiality and anonymity were strictly 

maintained throughout the study, with all data anonymized and used solely for research 
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purposes. These measures were taken to adhere to ethical research standards, protecting 

participant welfare and maintaining the integrity of the research process. 

Research Instrument 

Quantitative data were collected using a self-perception questionnaire called the Design 

Thinking Scale, developed by Ladachart et al. (2022). This instrument assessed six indicators 

of students' design thinking competencies, including comfort with uncertainty and risks, 

human-centeredness, mindfulness of process and impacts, collaborative work with diversity, 

orientation to learning by making and testing, and confidence in using creativity. The thirty-

item questionnaire utilized a five-point Likert scale, to comprehensively evaluate design 

thinking attributes. The reliability of this scale was confirmed through Cronbach's α, which 

yielded a value of 0.927, indicating high internal consistency and validating its use for 

evaluating students' design thinking in this study. 

For qualitative data, interviews were conducted based on a set of guidelines that had 

been previously validated by experts. This ensured that the qualitative inquiry was structured 

yet flexible enough to delve into students' experiences and perceptions during the course, 

with a focus on their engagement with mobile technology and local wisdom. 

Data Analysis 

The analysis of quantitative data to address Research Question 1 involved an 

examination of the students' scores on the Design Thinking Scale. An ANOVA test was 

conducted to identify any significant differences in design thinking competencies between the 

experimental and control groups across the various dimensions of the scale. Prior to the 

ANOVA test, a normality check was performed on the collected data to verify its distribution. 

The test confirmed that the scores from both groups followed a normal distribution, satisfying 

the prerequisite for normality with a p-value greater than 0.05. This allowed for a valid 

comparison of design thinking competencies between the groups. 

To analyze the qualitative data gathered through interviews for Research Question 2, a 

thematic analysis was carried out. This process involved transcribing the interviews and 

conducting a thorough reading to identify recurring themes and patterns related to students' 

responses and interactions with mobile technology in the context of local wisdom. The 

thematic analysis allowed for the extraction of nuanced insights into how students perceive 

and engage with the course material, highlighting their challenges, strategies, and the overall 

impact of integrating local wisdom into their 3D creative works. This qualitative analysis 

provided a comprehensive and detailed understanding of the students' learning experiences, 

complementing the quantitative findings and offering a holistic  view of the research 

questions. 

RESULTS AND DISCUSSION 

This study was conducted to investigate and analyze students' design thinking in the 

production of 3D creative works using mobile technology in the context of local wisdom. The 
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quantitative analysis conducted to address Research Question 1 reveals the students' design 

thinking in producing 3D creative works utilizing mobile technology in the context of local 

wisdom. The results of the difference analysis in design thinking between the experimental 

and control groups are presented in Table 1 and Figure 2. The ANOVA test results on the 

average scores of students' design thinking are presented in Table 2. 

Table 1. The descriptives analysis results of students’ design thinking between groups 

Group N Mean SD SE Coef. of var. 

Control 30 2.964 0.468 0.085 0.158 

Experimental 30 3.840 0.811 0.148 0.211 

 

 

 

Figure 2. Raincloud plot of difference in average students’ design thinking 

Table 1 presents the findings from a comprehensive analysis of the design thinking 

abilities of students in both the experimental and control groups. The control group, 

consisting of 30 students, exhibitd a mean design thinking score of 2.964 with a standard 

deviation (SD) of 0.468 and a standard error (SE) of 0.085. These results in a coefficient of 

variation of 0.158. In contrast, the experimental group, which also comprised 30 students, 

achieved a higher mean score of 3.840, with an SD of 0.811 and an SE of 0.148. The coefficient 

of variation for this group was 0.211. The outcomes presented in Table 1 are further supported 

the Raincloud plot shown in Figure 2. These findings indicate that students in the 

experimental group, who were exposed 3D creative works course incorporating mobile 

technology within the context of local wisdom, demonstrated superior design thinking 

competencies compared to their counterparts in the control group.  

Table 2. ANOVA test results on students' design thinking scores average 

Cases Sum of Sqr. df Mean Sqr. F p η² 

Group 11.511 1 11.511 26.267 < .001 0.312 

Residuals 25.416 58 0.438    
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Table 2 present the results of the ANOVA test on the average design thinking scores of 

students demonstrating a statistical comparison between the experimental and control 

groups. The analysis yielded an F-value of 26.267, indicating a highly significant p-value of 

less than 0.001 and an effect size (η²) of 0.312. This significant difference suggests that the 

integration of mobile technology in the creation of 3D creative works using local knowledge 

significantly affects students' design thinking abilities, with the experimental group 

performing better than the control group. Furthermore, Table 3 displays the results of the 

differences analysis in design thinking between the experimental and control groups for each 

design thinking indicator.  

Table 3. The descriptives analysis results of students’ design thinking between groups for each 

indicator of design thinking 

Indicator Group N Mean SD SE Coef. of var. 

(1) Being comfortable with 

uncertainty and risks. 

Control 30 2.256 0.598 0.109 0.265 

Experimental 30 3.295 0.939 0.171 0.285 

(2) Human-centeredness. Control 30 2.975 0.717 0.131 0.241 

Experimental 30 3.800 0.952 0.174 0.251 

(3) Mindfulness to the process 

and impacts on others. 

Control 30 3.156 0.806 0.147 0.255 

Experimental 30 3.834 0.958 0.175 0.250 

(4) Collaboratively working 

with diversity. 

Control 30 3.080 0.717 0.131 0.233 

Experimental 30 4.080 0.845 0.154 0.207 

(5) Orientation to learning by 

making and testing. 

Control 30 3.042 0.883 0.161 0.290 

Experimental 30 4.133 0.935 0.171 0.226 

(6) Being confident and 

optimistic to use creativity. 

Control 30 3.277 0.787 0.144 0.240 

Experimental 30 3.898 0.918 0.168 0.236 

A thorough analysis of the descriptive analysis for each design thinking indicator 

reveals a significant disparity between the control and experimental groups (refer to  Table 3). 

For instance, the average scores for confort with uncertainty and risks, human-centeredness, 

mindfulness towards  the process and impacts on others, collaborative work with diversity, 

orientation towards learning through experimentation, and confidence and optimism in 

utilizing creativity were all notably higher in the experimental group compared to the control 

group. This disfference is further highlighted by the coefficient of variation values, which, 

despite a slight increase in variability among certain indicators in the experimental group, 

generally indicate a wider range of responses and higher competencies in the experimental 

group. 

Table 4. ANOVA test results on students' design thinking scores average for each indicator 

Cases Sum of Sqr. df Mean Sqr. F p η² 

Design thinking indicator 30.137 5 6.027 18.150 < .001 0.086 

Design thinking indicator ✻ Group  2.934 5 0.587 1.767 0.120 0.008 

Residuals 96.308 290 0.332    
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The ANOVA test results outlined in Table 4 confirm the substantial impact of the 

experimental intervention on students' design thinking abilities across all six indicators. The 

sum of squares, mean square, and F-values indicate a significant difference in design thinking 

scores between groups, with a p-value of less than 0.001 signifying statistical significance. The 

eta-squared (η²) values further quantify the effect size of the intervention, suggesting a 

moderate to substantial influence on students' design thinking competencies. Although the 

interaction between design thinking indicators and group was not deemed statistically 

significant (p = 0.120), the overall impact of the mobile technology-assisted learning approach 

on enhancing design thinking skills, particularly in the areas of creativity and collaboration 

within the context of local wisdom, is evident. These results highlight the effectiveness of 

integrating mobile technology into educational practices, specifically within the field of 3D 

creative works, to enhance crucial design thinking skills among students. These findings align 

with previous research indicating that technology-based courses that emphasize hands-on 

learning yield higher design thinking scores compared to traditional teaching methods (Lin 

et al., 2020). Furthermore, prior studies have also demonstrated that students' design thinking 

performance improves when involved in design-based learning (Ladachart et al., 2022). 

The qualitative analysis conducted to address Research Question 2 reveals valuable 

insights from the students regarding their experiences during the 3D creative works course, 

which incorporated mobile technology in the context of local wisdom. Through thematic 

analysis of the interview data, several key themes emerged shedding light on how students 

interacted with the course material and technology.  

Firstly, students expressed a high level of enthusiasm and engagement with the use of 

mobile technology for creating 3D designs. They appreciated the opportunity to utilize 

contemporary tools in exploring local wisdom, finding that this approach made the learning 

process more interactive and enjoyable. The integration of mobile technology was seen as a 

significant advantage, enabling them to visualize and manipulate their designs in real-time, 

leading to a deeper understanding of the 3D creative work process.  

Secondly, incorporation of local wisdom in the course curriculum deeply resonated with 

the students. They reported that infusing elements of local culture and wisdom into their 

projects not only enhanced their creativity but also instilled a sense of pride and connection 

to their cultural heritage. This aspect of the course was deemed as instrumental in prompting 

them to think critically about the design process and the importance of cultural identity in 

their work.  

Furthermore, students highlighted the collaborative nature of the course, noting that 

mobile technology facilitated easier and more effective collaboration among peers. The ability 

to share ideas, receive feedback, and work together on projects in a digital environment was 

highly valued. This collaborative process was credited with improving their communication 

skills, fostering teamwork, and enhancing the overall quality of their creative work. 

Challenges were also mentioned, particularly in adapting to new software and 

technologies, which some students initially found daunting. However, they also recognized 
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that overcoming these challenges was part of their learning journey, contributing to their 

personal and professional growth. The supportive learning environment, coupled with the 

practical application of mobile technology, played a crucial role in successfully navigating 

these challenges (Sophonhiranrak, 2021). 

The response of the students in the 3D creative works course higlight the significant role 

of mobile technology in improving learning experiences (Indriaturrahmi et al., 2023). This is 

particularly true when integrated with elements of local wisdom. The course not only 

facilitated the development of design thinking skills but also promoted cultural awareness, 

collaboration, and a positive attitude towards embracing technology in the creative process. 

These qualitative insights offer a detailed understanding of how students perceive and engage 

with mobile technology and local wisdom in the domain of 3D creative works. They 

complement the quantitative findings and provide a comprehensive view of the students' 

learning experiences. 

The results of this study indicate that intervention factors have a crucial influence on the 

characteristics of design thinking among students. Specifically, the 3D Content online courses 

focused on creative designs is a significant determinant shaping students' design thinking. 

Previous studies have shown that learning activities involving design thinking are more 

engaging than the traditional teaching methods (Goldman et al., 2014; Noweski et al., 2012). 

Building on this body of research, this study proposes a pedagogical approach that centers 

around creative designs-oriented learning, utilizes technology, and integrates local wisdom. 

This approach effectively supports the design process and enhances students' design thinking 

skills. It encourages active problem-solving rather than relying on predetermined 

solutions,which is particularly beneficial for generating creative products (Grammenos & 

Antona, 2018). Additionally, students are taught the fundamental aspects of design while 

simultaneously developing their creative abilities, enabling them to explore and apply design 

resources more comprehensively. 

CONCLUSION 

The study conducted a comprehensive analysis of students' design thinking in the 

production of 3D creative works, utilizing mobile technology within the framework of local 

wisdom. This examination revealed significant improvements in their design thinking 

abilities. The quantitative results clearly demonstrate a noticeable difference between the 

experimental group, which utilized mobile technology, and the control group. The former 

exhibited stronger design thinking attributes in various aspects, including adaptability to 

uncertainty and risk, focus on human-centeredness, and collaboration. These findings are 

further supported by qualitative insights, as students expressed a higher level of engagement 

and a deeper connection to their cultural heritage through the incorporation of local wisdom 

in their projects. The combination of mobile technology and local wisdom not only facilitated 

innovative design thinking but also fostered a greater appreciation and understanding of 

cultural identities, thereby enhancing the learning experience and outcomes for students. 



 

International Journal of Ethnoscience and Technology in Education 

 

24 

 

LIMITATION 

Although this research offers valuable insights, it is not withoutlimitations. The scope 

of the study was limied to a specific educational context and cultural setting, focusing solely 

on IT students. As a result, the generalizability of the findings to other disciplines or cultural 

environments may be limited. Additionally, while the sample size was adequate for the 

research design, it may restrict the ability to extrapolate the results broadly to all students in 

IT or design-related fields. Future research should incorporate a wider demographic and 

cultural diversity to explore the universal applicability of these findings and further validate 

the impact of integrating mobile technology and local wisdom on design thinking in various 

educational contexts. 

RECOMMENDATION 

Based on the findings, it is recommended that educators and curriculum developers 

integrate mobile technology and local wisdom into the design and delivery of courses, 

particularly those centered around creative works and design thinking. By doing so, students' 

design competencies can be enhanced, while also deepening their cultural understanding and 

appreciation, which is crucial in a todays globalized world. Further research should 

investigate explore the integration of these elements in other disciplines and broader 

educational contexts to fully comprehend their impact on students' learning experiences and 

outcomes. Furthermore, developing strategies to overcome the identified challenges, such as 

adapting to new software and technologies, will be crucial in maximizing the benefits of this 

pedagogical approach. 

Author Contributions 

The authors have sufficiently contributed to the study, and have read and agreed to the published version of the 

manuscript. 

Funding 

This research received no external funding. 

Acknowledgment 

We extend our heartfelt thanks to all the students and faculty members who participated in this study, contributing 

their time, insights, and enthusiasm. Our appreciation also goes to the academic institution that facilitated our 

research by offering essential resources and unwavering support. This project benefitted immensely from the 

collaborative spirit and shared expertise of everyone involved, and it is their dedication that has significantly 

contributed to the depth and breadth of our findings. 

Conflict of interests 

The authors declare no conflict of interest. 

REFERENCES 

Bilad, M. R., Anwar, K., & Hayati, S. (2022). Nurturing Prospective STEM Teachers’ Critical 

Thinking Skill through Virtual Simulation-Assisted Remote Inquiry in Fourier 



 

International Journal of Ethnoscience and Technology in Education 

 

25 

 

Transform Courses. International Journal of Essential Competencies in Education, 1(1), 

Article 1. https://doi.org/10.36312/ijece.v1i1.728 

Brenner, W., Uebernickel, F., & Abrell, T. (2016). Design Thinking as Mindset, Process, and 

Toolbox. In W. Brenner & F. Uebernickel (Eds.), Design Thinking for Innovation (pp. 3–

21). Springer International Publishing. https://doi.org/10.1007/978-3-319-26100-3_1 

Chang, Y., Kao, J.-Y., & Wang, Y.-Y. (2022). Influences of virtual reality on design creativity 

and design thinking. Thinking Skills and Creativity, 46, 101127. 

https://doi.org/10.1016/j.tsc.2022.101127 

Creswell, J. W., & Creswell, J. D. (2018). Research Design: Qualitative, Quantitative, and Mixed 

Methods Approaches (5th edition). SAGE Publications, Inc. 

Cross, N. (2004). Expertise in design: An overview. Design Studies, 25(5), 427–441. 

https://doi.org/10.1016/j.destud.2004.06.002 

Dorst, K. (2011). The core of ‘design thinking’ and its application. Design Studies, 32(6), 521–

532. https://doi.org/10.1016/j.destud.2011.07.006 

Goldman, S., Kabayadondo, Z., Royalty, A., Carroll, M. P., & Roth, B. (2014). Student Teams 

in Search of Design Thinking. In L. Leifer, H. Plattner, & C. Meinel (Eds.), Design 

Thinking Research (pp. 11–34). Springer International Publishing. 

https://doi.org/10.1007/978-3-319-01303-9_2 

Grammenos, D., & Antona, M. (2018). Future designers: Introducing creativity, design 

thinking & design to children. International Journal of Child-Computer Interaction, 16, 16–

24. https://doi.org/10.1016/j.ijcci.2017.10.002 

Indriaturrahmi, I., Prayogi, S., Asy’ari, M., & Samsuri, T. (2023). Analysis of Students’ Design 

Thinking in Information Technology Innovation. Lensa: Jurnal Kependidikan Fisika, 11(2), 

89–96. https://doi.org/10.33394/j-lkf.v11i2.10493 

Kimbell, L. (2011). Rethinking Design Thinking: Part I. Design and Culture, 3(3), 285–306. 

https://doi.org/10.2752/175470811X13071166525216 

Ladachart, L., Cholsin, J., Kwanpet, S., Teerapanpong, R., Dessi, A., Phuangsuwan, L., & 

Phothong, W. (2022). Ninth-grade students’ perceptions on the design-thinking mindset 

in the context of reverse engineering. International Journal of Technology and Design 

Education, 32(5), 2445–2465. https://doi.org/10.1007/s10798-021-09701-6 

Li, T., & Zhan, Z. (2022). A Systematic Review on Design Thinking Integrated Learning in K-

12 Education. Applied Sciences, 12(16), 8077. https://doi.org/10.3390/app12168077 

Lin, L., Shadiev, R., Hwang, W.-Y., & Shen, S. (2020). From knowledge and skills to digital 

works: An application of design thinking in the information technology course. Thinking 

Skills and Creativity, 36, 100646. https://doi.org/10.1016/j.tsc.2020.100646 



 

International Journal of Ethnoscience and Technology in Education 

 

26 

 

Liu, S., & Li, C. (2023). Promoting design thinking and creativity by making: A quasi-

experiment in the information technology course. Thinking Skills and Creativity, 49, 

101335. https://doi.org/10.1016/j.tsc.2023.101335 

Micheli, P., Wilner, S. J. S., Bhatti, S. H., Mura, M., & Beverland, M. B. (2019). Doing Design 

Thinking: Conceptual Review, Synthesis, and Research Agenda: Doing Design 

Thinking. Journal of Product Innovation Management, 36(2), 124–148. 

https://doi.org/10.1111/jpim.12466 

Nguyen, M.-H., Jin, R., Hoang, G., Nguyen, M.-H. T., Nguyen, P.-L., Le, T.-T., La, V.-P., & 

Vuong, Q.-H. (2023). Examining contributors to Vietnamese high school students’ 

digital creativity under the serendipity-mindsponge-3D knowledge management 

framework. Thinking Skills and Creativity, 49, 101350. 

https://doi.org/10.1016/j.tsc.2023.101350 

Noweski, C., Scheer, A., Büttner, N., Von Thienen, J., Erdmann, J., & Meinel, C. (2012). 

Towards a Paradigm Shift in Education Practice: Developing Twenty-First Century 

Skills with Design Thinking. In H. Plattner, C. Meinel, & L. Leifer (Eds.), Design Thinking 

Research (pp. 71–94). Springer Berlin Heidelberg. https://doi.org/10.1007/978-3-642-

31991-4_5 

Ou, J., Lin, D., & Zheng, Z. (2023). Comprehensive Evaluation of Online Experimental 

Teaching Quality in Colleges and Universities Based on Support Vector Machine. 

International Journal of Emerging Technologies in Learning (iJET), 18(12), 88–102. 

https://doi.org/10.3991/ijet.v18i12.39697 

Papadakis, S., Trampas, A., Barianos, A., Kalogiannakis, M., & Vidakis, N. (2020). Evaluating 

the Learning Process: The “ThimelEdu” Educational Game Case Study: Proceedings of 

the 12th International Conference on Computer Supported Education, 290–298. 

https://doi.org/10.5220/0009379902900298 

Prayogi, S., Yuanita, L., & Wasis. (2018). Critical Inquiry Based Learning: A Model of Learning 

to Promote Critical Thinking Among Prospective Teachers of Physic. Journal of Turkish 

Science Education, 15(1), Article 1. 

Rashid, M., & Ara, D. R. (2015). Modernity in tradition: Reflections on building design and 

technology in the Asian vernacular. Frontiers of Architectural Research, 4(1), 46–55. 

https://doi.org/10.1016/j.foar.2014.11.001 

Sándorová, Z., Repáňová, T., Palenčíková, Z., & Beták, N. (2020). Design thinking—A 

revolutionary new approach in tourism education? Journal of Hospitality, Leisure, Sport & 

Tourism Education, 26, 100238. https://doi.org/10.1016/j.jhlste.2019.100238 

Sophonhiranrak, S. (2021). Features, barriers, and influencing factors of mobile learning in 

higher education: A systematic review. Heliyon, 7(4), e06696. 

https://doi.org/10.1016/j.heliyon.2021.e06696 



 

International Journal of Ethnoscience and Technology in Education 

 

27 

 

Suhirman, & Prayogi, S. (2023). Problem-based learning utilizing assistive virtual simulation 

in mobile application to improve students’ critical thinking skills. International Journal of 

Education and Practice, 11(3), 351–364. https://doi.org/10.18488/61.v11i3.3380 

Tytarenko, I., Pavlenko, I., & Dreval, I. (2023). 3D Modeling of a Virtual Built Environment 

Using Digital Tools: Kilburun Fortress Case Study. Applied Sciences, 13(3), 1577. 

https://doi.org/10.3390/app13031577 

Verawati, N. N. S. P., Ernita, N., & Prayogi, S. (2022). Enhancing the Reasoning Performance 

of STEM Students in Modern Physics Courses Using Virtual Simulation in the LMS 

Platform. International Journal of Emerging Technologies in Learning (iJET), 17(13), Article 

13. https://doi.org/10.3991/ijet.v17i13.31459 

Verawati, N. N. S. P., Hikmawati, H., Prayogi, S., & Bilad, M. R. (2021). Reflective Practices in 

Inquiry Learning: Its Effectiveness in Training Pre-Service Teachers’ Critical Thinking 

Viewed from Cognitive Styles. Jurnal Pendidikan IPA Indonesia, 10(4), Article 4. 

https://doi.org/10.15294/jpii.v10i4.31814 

Wahyudi, W., Putu Verawati, N. N. S., Islahudin, I., & Agustina, S. (2023). Hybrid Ethno-

Project Based Learning Integrated With Virtual Assistive Technology to Enhance 

Students’ Critical Thinking in Fundamental Physics Course. TEM Journal, 2006–2012. 

https://doi.org/10.18421/TEM124-11 

Zhao, L. (2023). Use of a Deep Learning Approach for the Evaluation of Students’ Online 

Learning Cognitive Ability. International Journal of Emerging Technologies in Learning 

(iJET), 18(12), 58–74. https://doi.org/10.3991/ijet.v18i12.41093 

Zidny, R., Sjöström, J., & Eilks, I. (2020). A Multi-Perspective Reflection on How Indigenous 

Knowledge and Related Ideas Can Improve Science Education for Sustainability. Science 

& Education, 29(1), 145–185. https://doi.org/10.1007/s11191-019-00100-x 

 


