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Abstract. Design thinking and project-based learning (DT-PBL) has 
emerged as an innovative and transformative educational approach, 
garnering substantial interest in the educational field in recent years. This 
review delves into existing literature concerning DT-PBL within the 
realm of education through a systematic literature review. A thorough 
exploration of academic databases yielded 14 journals that examine this 
educational paradigm. Within those journals, two distinct models of DT-
PBL emerged, signifying the nascent stage of comprehensive research in 
this area. These models provide conceptual frameworks for teachers and 
institutions seeking to integrate DT-PBL into their pedagogical strategies. 
Furthermore, the articles encompassed strategies for student learning 
outcomes, facilitating teacher professional development, navigating 
challenges, and acknowledging potential limitations within the DT-PBL 
context. The synthesis of the findings revealed that the DT-PBL 
methodology exhibits a discernible impact on students’ creativity 
enhancement and refined problem-solving capabilities. DT-PBL is a 
program that helps students develop critical skills beyond the traditional 
classroom setting. Simultaneously, the review revealed that DT-PBL has 
the potential to reshape teacher professional training paradigms. 
Engaging teachers in DT-PBL experiences empower them with 
innovative tools to adapt to evolving educational landscapes. This 
educational model is ready to undergo progressive refinement, evolving 
into a mature pedagogical methodology that transcends disciplinary 
boundaries. The rich insights from this review facilitate continued growth 
and adaptation of DT-PBL in diverse educational settings, thereby 
enriching the educational experience for students and teachers alike. 
 
Keywords: design thinking and project-based learning (DT-PBL); 
creativity; problem-solving skills; innovation ability; critical thinking 

 
 
1. Introduction 
Design thinking and project-based learning (DT-PBL) is an innovative educational 
approach that combines the problem-solving methodology of design thinking 
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with the project-based learning approach (Lebid & Shevchenko, 2020). The 
approach of DT-PBL has gained attention recently as an effective teaching method 
that can enhance students’ creativity, empathy, and multiple competencies. 
Various studies have shown that design thinking is effective in enhancing 
students’ empathy and creativity, while project-based learning is an effective 
teaching method for developing multiple competencies (Farrar, 2020; Liedtka, 
2015; Mahmoud-Jouini et al., 2016; Tu et al., 2018).  
 
An important step in exploring the development of a field is using a systematic 
literature review to provide a clear and comprehensive overview of the literature 

related to the topic. However, DT-PBL is a relatively new term, and defining it is 
challenging and controversial. The literature review reveals that there are few 
empirical studies on DT-PBL, and the approach is still in the exploration stage 
(Cummings & Yur-Austin, 2022).  
 
The concept of “design thinking” initially emerged within the design community 
and was coined by the Harvard Business Review (Brown, 2008). Over time, design 
thinking has found applications in both the design and business domains. Project-
based learning traces its origins back to Dewey’s empiricist approach to education 
(Dewey, 1986). At its core, project-based learning emphasizes a student-centered 
form of instruction (Kokotsaki et al., 2016), making it a highly effective method 
within the field of education. Integrating both design thinking and project-based 
learning, as DT-PBL, is an entirely new path in education.  
Through a systematic literature research approach, an attempt was made to 
explore the following issues related to education. The purpose of this study has 
been to explore the following questions:  

1. What is DT-PBL? 
2. What are the benefits of the DT-PBL method? 
3. What does the DT-PBL method reveal about teacher development 

strategies? 
4. What are the challenges and potential limitations of the DT-PBL method? 

 

2. Materials and Methods  
Integrated DT-PBL has received widespread attention from educators and 
scholars alike for providing a novel pedagogy to enhance students’ innovation 
and problem-solving approaches. However, there is still a paucity of research on 
its fundamental attributes, applicability and outcomes. To elucidate the current 
DT-PBL framework and concepts, we conducted a multi-stage study. 
 
This study used a systematic literature review by referring to the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA, 2020) 
checklist to carry out the work. The eligibility criteria for the literature were first 
identified, clearly stating the inclusion and exclusion criteria for the review and 
how the studies were grouped for the purpose of synthesis. This was followed by 
identifying the sources of information and registering data, and three commonly 
used databases were selected. The literature was then screened, and the methods 
used to collect data from the report, year of publication and citations were 
specified. At the end of the initial review, a secondary review was conducted to 
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further specify the inclusion and exclusion criteria and screening the literature 
was used to answer the research questions of this paper. In addition to this, to 
further answer the first question, a Google search was applied about the 
application of DT-PBL. 
 
Next, content analysis was used to delve into more details about DT-PBL. 
Content analysis is a powerful data reduction technique. Its main benefit comes 
from the fact that it is a systematic, replicable technique for compressing many 
words of text into fewer content categories based on explicit coding rules. It has 
beneficial features that are unobtrusive and useful when dealing with large 

amounts of data (Stemler, 2000). 
 

3. Data Collection 
The data collection consisted of three main steps (see Figure 1). The study began 
with a comprehensive search in three common databases: Web of Science (WOS), 
Scopus, and Google Scholar (GS). The search was extended to “design thinking” 
emergence (Brown, 2008) in order to gain a comprehensive understanding of the 
application of DT-PBL in the educational field. Therefore, the search focused on 
titles, abstracts and keywords published between 2008 and 2023. To ensure 
comprehensiveness, an extensive search strategy was employed to encompass a 
wide range of terms (searching the “design thinking” and “project-based 
learning”) that might be associated with “DT-PBL”. The results gave an initial 
search of 1,492 documents published between 2008 and 2023.  
 
To streamline the review process, an assessment of titles and abstracts was 
performed. This step involved excluding articles that were not directly relevant 
to the research objective, such as those discussing design thinking-based learning, 
project-based learning aimed at developing design thinking skills, or articles 
emphasizing the enhancement of creative thinking. Furthermore, non-education-
related articles, such as those relating to design thinking in business skills and 
business strategies, were also excluded. By employing these exclusion criteria, the 
study focused on articles specifically related to research in the field of education, 
ensuring a more targeted analysis. 
 
At the end of this phase, 14 articles remained. As is common in systematic 
literature reviews, these articles were complemented by other sources (mainly the 
introduction of DT-PBL) that provided further insights into the DT-PBL 
definition.  Spencer (2020), whose theory “PBL by Design”, selected the source on 
his personal website in April 2022. 
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Figure 1: The procedures of data collection 

 

4. Results and Discussion 
In this systematic literature review, 14 publications related to the theoretical and 
pedagogical applications of DT-PBL were identified. Table 1 shows the eight 
articles that mentioned the search term in the title and abstract; no keywords from 
the literature appear as search terms, but were separate mentions of DT-PBL; and 
three articles did not have it in the title, abstract or keywords, but it was reflected 
in the article. Furthermore, as shown in Figure 2, these articles were published in 
the last decade, because the concept of design thinking was introduced in 2008. In 
particular, five of them were published by the Institute of Electrical and 
Electronics Engineers (IEEE). The most discussed was the application of the DT-
PBL pedagogy to the field of engineering.  
 

Table 1: Reference to DT-PBL 

Location No. Citation 

Title 8 Collins and Chiaramonte (2017); Taratukhin and Pulyavina (2018); 
Lebid and Shevchenko (2020); De Queiroz-Neto et al. (2021); 
Cummings and Yur-Austin (2022); Indrianti and Kurniawan (2022); 
Kuo et al. (2022); Jiang and Pang (2023). 

Abstract 8  Collins and Chiaramonte (2017); de la Fuente et al. (2019); Lebid and 
Shevchenko (2020); De Queiroz-Neto et al. (2021); Kuo et al. (2022); 
Indrianti and Kurniawan (2022); Cummings and Yur-Austin (2022); 
Jiang and Pang (2023). 

Keywords 0 / 

None 3 Chandrasekaran et al. (2013); Isa et al. (2019); Gupta (2022). 
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Figure 2: Year of publication of the selected articles 

 
The researchers then created a table to find more elaboration in the articles (Table 
2). The authors, nationalities, source, discipline, research methods, student 
learning outcomes, faculty development strategies, and challenges were 
organized in chronological order of publication. Of the 14 articles, two articles 
were from the WOS, seven articles were taken from WOS and Scopus, three from 
Scopus and GS, and the remaining two articles were found on GS. In addition, the 
articles were identified as quantitative research methods (five articles), qualitative 
research methods (two articles), and mixed research methods (three articles), and 
the rest were reviews (four articles).  

Further analysis of the results showed that 29 points for learning outcomes, two 
for teacher development strategies, and three for possible challenges were 
explicitly mentioned in the literature. Further in-depth analyses followed to 
explore additional factors that may be evident.  

In addition, in order to better understand the learning outcomes and benefits of 
DT-PBL, the selected 14 papers were divided into seven topics (Table 2):  

1. Engineering education (seven articles). 
2. Vocational education (one article).  
3. Design education (two articles). 
4. MBA (Master’s in Business Administration) education (one article).  
5. High school education (one article). 
6. Higher education (one article).  
7. Military service education (one article).  

 
The selected literature was thoroughly evaluated and analyzed and, to improve 
ease of interpretation, the collected data were carefully organized into a table to 
facilitate generalization. In summary, the selected literature was subjected to 
rigorous evaluation and in-depth analysis. To facilitate straightforward 
interpretation and generalization, the collated data were organized into a table 
format, enhancing the accessibility and usability of the amassed insights. We can 
see a clear upward trend in the adoption of the DT-PBL model. This implies 
research interest and recognition of the application of the DT-PBL method in 
education. 
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Table 2: The elaboration of findings 

Author/ 
Country/ 

Year 
Source Discipline 

Main 
Study 

Design 

Student 
Learning 
Outcome 

Teacher 
Development 

Strategy 

Challenge of 
DT-PBL 

Chandrasekaran et al./ 
Australia/2013 

WOS/ 
Scopus 

Engineering MM 

Co 
CT 
Cr 
IA 
PS 

  

Parmar/India/2014 
Scopus 

/GS 
Engineering / /   

Collins & 
Chiaramonte/ 

USA/2017 

WOS/ 
Scopus 

Military 
Service 

/ PS   

Taratukhin & 
Pulyavina/USA/2018 

Scopus 
/GS 

Engineering / 
PE 

HoS 
  

de la Fuente et al./ 
USA/2019 

GS Design / 
IA 
PS 

 Class Scale 

Isa et al 
/Malaysia/2019 

WOS Engineering QN PS   

Liu et al./ China/2019 
Scopus 

/GS 
High School QN 

IA 
S-S 
Re 
Em 

  

Lebid & Shevchenko/ 
Ukraine/2020 

WOS/S
copus 

Higher 
Education 

QN    

De Queiroz-Neto et al 
/Brazil/2021 

WOS 
Vocational 
Education 

QN SS   

Kuo et al./ China/2022 
WOS/ 
Scopus 

Engineering MM 
FT 
Cr 

 

Availability 
of Resources 

& 
Technology 
Assessment 

Cummings & Yur-
Austin/ USA/2022 

WOS/ 
Scopus 

MBA QL 
CT 
PS 

Reflective  

Gupta/ India/2022 
WOS/ 
Scopus 

Engineering QN 
Cr 
CT 

Assessment  

Indrianti & Kurniawan 
/Indonesia/2022 

GS Design QL 
Re 
CT 
Cr 

  

Jiang & 
Pang/China/2023 

WOS/ 
Scopus 

Engineering MM 

DT 
EA 
IA 
Cr 

  

 
WOS=Web of Science Scopus=Scopus GS=Google Scholar 
QN=quantitative research QL=qualitative research MM=mixed method 
Co=collaboration CT=critical thinking Cr=creativity 
IA=innovation abilities PS=problem-solving PE=practical experience 
HoS=hands-on skills S-S=self-satisfaction Re=responsibility 
Em=empathy SS=soft skills FT=faster thinking 
DT=design thinking EA=engineering application  
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4.1 The Introduction of DT-PBL 
As the application of design thinking shifts from design to education, by 
incorporating design thinking into project-based learning courses, we can bridge 
the gap between education and industry (Farrar, 2020). Many scholars have 
constructed the DT-PBL model. For example, De Queiroz-Neto et al. (2021) argued 
that DT-PBL is used as a method for organizing the development of innovative 
products, through which the soft skills of vocational education students can be 
developed. In the context of project-based learning, design thinking is integrated 
into the internal organization of the project, which defines the stages in the context 
of the project development itself, continuing between inspiration, conception and 
prototyping, without being disconnected from the project-based learning 
organization. This allows opportunities for students to develop skills such as 
management, responsibility, collaboration, communication and critical thinking. 
Indrianti and Kurniawan (2022), based on de la Fuente et al. (2019) and Traifeh et 
al. (2019), outlined the stages of DT-PBL as research, opportunity (problem) 
identification, concept exploration, concept refinement, and final concept. Jiang 
and Pang (2023) for a course named Introduction to Artificial Intelligence and 
Basic Algorithm Training (IAIBAT) pointed out that the engineering education 
teaching model is divided into the five stages of empathy or project perception; 
information integration or definition of a project; creative design or formulating 
scheme; prototype; project testing and communication. 
 
In addition, a Google search turned up sites that could be used to answer the DT-
PBL introduction. Spencer (2022) demonstrated a student-friendly design 
thinking framework tailored specifically for K-12 settings called the Launch Cycle. 
He later studied overlapping this design thinking framework with project-based 
learning to propose seven stages of DT-PBL. 
 
In the initial stage of DT-PBL, students begin with a challenge or question 
centered on a specific community. The questioning stage is where students are 
expected to answer questions to begin the inquiry process. The initial content 
understanding phase focuses on student inquiry and helps students build 
knowledge internally. As a teacher, this stage can be improved by embedding 
moments of self-reflection. The deeper understanding stage is where students 
have the option of brainstorming and project planning. This is the beginning of a 
deeper project management process. The create prototype phase tends to be 
highly self-directed at the small group and individual levels. The feedback and 
revision phase focuses on improving the product while students self-reflect on the 
process. The public phase is where students should take the product to the public. 
Table 3 describes the principles underlying DT-PBL. The table articulates the core 
of DT-PBL which is a student-centered pedagogical paradigm where the student 
is the focus of the teaching and learning experience. Despite the varied 
perspectives of researchers, the essence of DT-PBL as a student-centered approach 
remains consistent. The different insights offered by different scholars highlight 
the dynamic nature of DT-PBL, which can be adapted to different educational 
contexts. Notably, the DT-PBL model furnishes educators with a meticulously 
crafted and structured framework that empowers them to curate immersive and 
impactful learning encounters for students across diverse educational contexts. 
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Table 3: The introduction of DT-PBL 

Indrianti and Kurniawan Spencer 

Empathy / Project perception Challenge / Question-centered 

Information integration / Definition of project Questioning 

Creative Design / Formulating scheme Content understanding 

Prototype Deeper understanding 

Project testing & communication Create prototype 

 Feedback & revision 

 Public 

 
4.2 Learning Outcomes and Benefit of DT-PBL 
Design thinking and project-based learning integration has proven to be an 
effective teaching method (Lebid and Shevchenko, 2020). This study used content 
analysis to obtain information about the benefits of DT-PBL in education. Content 
analysis is a widely used qualitative research technique. The current application 
of content analysis is not a single methodology; all methods are used to interpret 
the meaning of the content of textual data and, therefore, follow the naturalistic 
paradigm (Hsieh & Shannon, 2005). Project-oriented design-based learning 
(PODBL) will have a positive impact on students’ content knowledge and the 
development of skills such as collaboration, critical thinking, creativity, 
innovation and problem-solving. It is an interesting task for researchers to 
implement a combination of projects and design thinking (Chandrasekaran et al., 
2013). What follows is a detailed description of the learning outcomes and benefits 
of the DT-PBL educational approach in the six existing majors. 
 
4.2.1 DT-PBL in Engineering Education 
Parmar (2014) emphasized the significance of design thinking in creating a new 
generation of engineers who can address real-world problems through innovative 
products and services, to highlight the significance of a project-based approach in 
the domains of engineering and management. According to Taratukhin and 
Pulyavina (2018), through the incorporation of the DT-PBL approach, students are 
provided with opportunities to develop practical skills and gain valuable practical 
experience. This methodology facilitates a seamless integration of theoretical 
knowledge with real-world application, equipping students with the necessary 
skills and capabilities to excel in their future careers. 
 
Isa et al. (2019) implemented the conceive-design-implement-operate (CDIO) 
standard in the field of civil engineering, along with the integration of the DT-PBL 
model. The study conducted in this context concluded that this combined 
approach is highly effective in enhancing the cognitive learning domain. 
Furthermore, students who were exposed to the CDIO-DT-PBL approach 
exhibited an enhanced ability to tackle complicated engineering problems. 
 
Kuo et al. (2022) conducted a study to assess the effectiveness of the DT-PBL 
model in a robot course. The experimental findings provided validation for the 
efficacy of the DT-PBL model, indicating that the students in the experimental 
group outperformed the control group in various aspects of learning motivation, 
including overall motivation, task value, and self-efficacy. The implementation of 
the DT-PBL model enabled students to critically reflect on their existing 
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knowledge and skills, identifying areas for improvement. This reflective process 
contributed significantly to their enhanced learning effectiveness. Moreover, 
students in the experimental group demonstrated improved cognitive abilities, 
such as faster thinking, the ability to approach problems from multiple 
perspectives, and increased idea generation. 
 
Gupta (2022) examined the influence of information and communication 
technology (ICT) on the teaching of software engineering (SE) courses using 
design-based learning and project-based learning approaches. The findings 
revealed that integrating ICT in these pedagogical methods resulted in increased 
interest, motivation, and conceptual understanding among students, thereby 
facilitating the development of creative and critical thinking skills. Moreover, the 
combination of project-based learning activities with traditional classroom 
instruction was found to enhance student engagement, motivation, 
comprehension, satisfaction, and overall learning experience. 
 
More recently, Jiang and Pang (2023) conducted a detailed exploration of the 
teaching methodology and implementation of DT-PBL in an integrated software 
training project. DT-PBL offers four points of benefit: (1) project-based learning 
and design thinking are human-centered at their core and can help develop 
students’ empathy to better understand user needs; (2) using DT-PBL can give full 
scope to their respective strengths and help solve complex problems effectively; 
(3) DT-PBL helps students to complete the design process, iteratively modify and 
improve the design, and develop their innovation abilities; and (4) both project-
based learning and design thinking emphasize innovation and initiative. Finally, 
the study found that the experimental group, which was taught using DT-PBL, 
outperformed the control group in terms of creativity, including risk-taking, 
curiosity, imagination, and challenge. Students in the experimental group were 
also able to generate more ideas quickly from the perspective of user needs (Jiang 
and Pang, 2023). 
 
4.2.2 DT-PBL in Vocational Education 
Brazil seeks alternatives to improve its vocational education system; vocational 
education also seeks complete human formation that prepares students for real 
life. De Queiroz-Neto et al. (2021) described the integration of two methods aimed 
at developing soft skills, combining project-based learning approach with design 
thinking approach. This integration was carried out within the framework of an 
international exchange project with teams of students from different countries, 
and the results showed that the methods used in an integrated way have great 
potential and met the project’s objectives. 
 
4.2.3 DT-PBL in Design Education 
Research has demonstrated that the DT-PBL approach has been instrumental in 
enhancing innovation among packaging engineering students. The survey 
findings indicated that DT-PBL projects stood out in design competitions, 
consistently earning higher rankings. This suggests that students who underwent 
the DT-PBL approach were able to develop innovative and well-executed 
solutions that captured the attention and recognition of competition judges. Their 
ability to apply their knowledge and skills in a real-world design context 
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showcased their innovation and problem-solving capabilities (de la Fuente et al., 
2019). In addition, research by Indrianti and Kurniawan (2022) has suggested that 
the DT-PBL model can be a pedagogical approach for fashion studio subjects. This 
learning approach gives students more responsibility and involvement in the 
learning process to strengthen their critical and creative thinking. 
 
4.2.4 DT-PBL in MBA Education 
Cummings and Yur-Austin (2022) recognized the effectiveness of design thinking 
methods in promoting student project development as a productive pedagogical 
approach. They argued that this approach can transform students’ academic 
practice into a creative force that can have a positive and impactful effect on 
stakeholders. 
 
4.2.5 DT-PBL in High School Education 
Liu et al. (2019) demonstrated the effectiveness of integrating the DT-PBL model 
into the high school information curriculum. The implementation led to 
improvements in student learning outcomes, including heightened innovation, 
motivation, self-satisfaction, social responsibility, and empathy. These findings 
underscore the potential of the DT-PBL model to positively transform the 
educational experience for high school students in the realm of information 
studies. 
 
4.2.6 DT-PBL in Higher School Education 
Lebid and Shevchenko (2020) noted that the use of design thinking in project 
and research work develops teamwork skills, fosters emotional intelligence and 
develops critical and creative thinking skills. These skills derive from 
experiential learning gained in problem-solving. They also pointed to a modern 
shift in education to a model that prioritizes the development of essential skills 
and competencies that are highly valued in the modern world. 
 
4.2.7 DT-PBL in Military Service Education 
Design thinking can also be applied to the military field. For example, Collins and 
Chiaramonte (2017) suggested that a design thinking approach should be 
integrated into the training of military officers to help them develop the necessary 
skills to identify and solve problems by focusing on the needs of the people they 
serve. 
 
4.2.8 DT-PBL in Education 
The results of the studies show that DT-PBL pedagogy has a great potential for 
future education; the method increases classroom motivation and students’ self-
satisfaction. Furthermore, DT-PBL is an effective teaching method that enhances 
students’ cognitive level, solves real and complex problems in an empathetic way, 
and enables students to critically reflect on their existing knowledge and skills, 
thus promoting the development of creative and critical thinking skills. In 
addition, the DT-PBL model fosters social responsibility and teamwork skills, 
providing students with opportunities for practical experience for their future 
careers. 
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A systematic literature review helped to identify the benefits of combining DT-
PBL, found gaps in existing research, summarized current knowledge, and 
informed future research on the in-depth development of the DT-PBL model. 

 
4.3. Implications on Teachers’ Development Strategies 
The integration of the DT-PBL method has a transformative impact on a teacher’s 
role by empowering students with greater autonomy and initiative in their 
learning. In this approach, students actively engage in discussions with the 
instructor to collaboratively determine the most suitable workflow for project 
completion. This student-centered learning style encourages a sense of ownership 
and responsibility among students (Indrianti & Kurniawan, 2022; Liu et al., 2019), 
while the teacher assumes a more advisory role as facilitator, coach, and mentor 
(Cummings & Yur-Austin, 2022). 
 
Based on this, as a teacher, there are several important implications to consider in 
a DT-PBL teaching class. The following are four key points: 

1. Real-world problem-solving: Teachers need to create learning experiences 
that allow students to tackle authentic challenges, apply their knowledge 
and skills, and develop innovative solutions. This requires framing 
projects around meaningful problems that students can relate to and 
providing opportunities for practical, experiential learning (Taratukhin & 
Pulyavina, 2018). 

2. Multiple disciplines: DT-PBL often involves interdisciplinary approaches. 
Teachers should encourage students to draw from various disciplines and 
perspectives to solve complex problems. Teachers may need to collaborate 
with colleagues from different disciplines to create interdisciplinary 
projects and ensure a well-rounded learning experience (Farrar, 2020). 

3. Reflective: Teachers should guide students through these iterative cycles, 
helping them learn from failures, make improvements, and develop a 
growth mindset (Cummings & Yur-Austin, 2022). 

4. Assessment: Teachers need to explore alternative forms of assessment that 
focus on process, collaboration, creativity, and critical thinking. This could 
include portfolios, presentations, exhibitions, and self-assessments that 
showcase students’ abilities to apply knowledge and skills in real-world 
contexts (Gupta, 2022). 
 

4.4 The Challenges in Implementing DT-PBL 
The DT-PBL educational approach has many benefits which are based on existing 
research suggesting the DT-PBL model. While the challenge of this learning 
approach is particularly evident, it also poses certain challenges that teachers 
must address (Figure 3). 
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Figure 3: The challenges of DT-PBL 

 
DT-PBL faces some challenges. First, the DT-PBL models often involve open-
ended questions and real-world design problems with no clear solutions. This 
uncertainty can be challenging for both students and teachers. Students need to 
develop the ability to embrace ambiguity, take risks, and persist in finding 
innovative solutions. Teachers must navigate this uncertainty by providing 
guidance and support, while fostering a culture of experimentation and resilience.  
Second, assessing student learning in the context of DT-PBL can be complex. 
Traditional assessment methods may not fully capture the multidimensional 
skills and competencies developed through these approaches. Teachers must 
develop alternative assessment strategies that go beyond evaluating the final 
product. Assessments should focus on assessing the process, collaboration, critical 
thinking, creativity, and reflection demonstrated by students (Kuo et al., 2022). 
Formative assessment and ongoing feedback are essential for tracking progress 
and providing guidance for improvement.  
 
Third, the application of DT-PBL often requires access to a variety of resources, 
materials, and tools to support student exploration and project implementation 
(Kuo et al., 2022). Limited availability of resources can hinder the full potential of 
these approaches. Teachers should be ingenious in seeking alternative resources, 
leveraging technology, and collaborating with external organizations or 
community partners to provide students with the necessary support and 
materials. Additionally, integrating technology effectively into the learning 
process requires teachers to stay current with the latest tools and strategies.  
Fourth, class scale is the final challenge in the DT-PBL framework is its suitability 
for large classes (de la Fuente et al., 2019). When dealing with a large number of 
students, it can be more challenging for teaching staff to provide individualized 
attention and support to each student. The sheer volume of students can lead to 
difficulties in effectively facilitating the learning process and providing timely 
feedback. 
 
4.5 The Limitations of DT-PBL 
The existing literature shows that DT-PBL has some limitations in the field of 
education and needs to be improved in the future. These limitations include the 
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four challenges mentioned: uncertainty, assessment, resources and technology, as 
well as the scale of class. The model of teachers’ development is also a significant 
factor in further research. The most impactful strategies for preparing and 
supporting teachers to effectively use DT-PBL, including ongoing training, 
coaching, collaboration and communication opportunities, should be explored. 
Moreover, based on the DT-PBL model, we need to consider interdisciplinary 
approaches to further explore the potential of interdisciplinary approaches during 
the teaching. How multiple disciplines can be effectively integrated to address 
complex, interdisciplinary problems and foster a holistic understanding of subject 
matter should be investigated. Teachers can develop robust DT-PBL curricula 
with interdisciplinary approaches that foster creativity, critical thinking, 
collaboration, and problem-solving skills in students (Parmar, 2014). 
 
Finally, longitudinal studies to investigate the long-term impact of DT-PBL on 
students’ academic achievement, the acquisition of 21st-century skills, and their 
motivation and engagement in learning may be conducted (Silva, 2009). Such 
studies can provide insights into the sustainability and transferability of these 
approaches beyond immediate project outcomes. Moreover, the impact of DT-
PBL on the development of employability skills in students, such as 
communication, teamwork, and adaptability, may be explored. Further studies 
may research how these approaches align with the workforce’s needs and prepare 
students for future careers. By conducting research in these areas, teachers, 
policymakers, and researchers can deepen their understanding of the impact of 
DT-PBL on student learning and identify ways to enhance and optimize these 
approaches in educational settings. 
 

5. Conclusion 
Through a systematic literature review, 14 articles matching the theme and DT-
PBL were screened, which shows that DT-PBL is less researched in education. The 
study revealed that the use of the DT-PBL model in teaching can lead to many 
positive outcomes and benefits: 17% each for creative and problem-solving skills, 
14% each for critical thinking and innovative abilities, 7% for responsibility, and 

the remaining nine items, only mentioned once, accounted for a total of 31%. The 
data show that DT-PBL mainly develops creativity, problem-solving, critical 
thinking and creative skills. Therefore, this method can be used in all fields where 
the teaching objective is to develop these competencies. 
 
Moreover, effective teacher facilitation is critical in DT-PBL. Teachers serve as 
guides, providing support, feedback, and scaffolding throughout the process. The 
four implications for teacher development strategies were identified from the 
available articles as real-world problem-solving, multiple disciplines, reflection, 
and assessment. In addition, this study analyzed the articles regarding the 
challenges of DT-PBL: uncertainty, assessment, technology and the scale of 
classes. Based on this, the possible limitations of DT-PBL in pedagogical 
applications were summarized. 
  
In conclusion, according to the systematic literature review, it was revealed that 
DT-PBL has been used less in education, but it still revealed an objective outlook 
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for future research in this area. In addition, the DT-PBL model demonstrated its 
potential to develop the critical skills needed for success in the 21st century. By 
adopting the DT-PBL model, teachers can create dynamic learning experiences 
that engage students, develop their creativity and problem-solving skills, and 
prepare them for future challenges. 
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