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Abstract

The development of 21st-century education emphasizes the importance of critical thinking
skills as essential competencies for students in facing complex real-world challenges.
Project-Based Learning (PBL) has emerged as a student-centered instructional approach
that engages learners in authentic problem-solving through collaborative and inquiry-
based activities. This study aims to examine the role of Project-Based Learning in
improving students’ critical thinking skills through a literature review approach. Data were
collected from reputable academic publications indexed in international databases and
analyzed using content analysis to identify research trends, key findings, and research gaps
related to PBL implementation. The findings indicate that PBL positively contributes to the
development of critical thinking skills by promoting active learning, collaboration, and
reflective problem-solving experiences. However, the effectiveness of PBL depends mainly
on the quality of instructional design, teacher facilitation, and integration within the
curriculum. Challenges related to implementation readiness and assessment strategies
remain important considerations. Therefore, future development of project-based
instruction should integrate sound pedagogical planning and technological support to
maximize learning outcomes and foster sustainable development of critical thinking in
education.

Keywords: Project-Based Learning, Critical Thinking Skills, Student-Centered Learning,
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Introduction

The development of 21st-century education requires students not only to master
conceptual knowledge but also to develop the ability to think critically as the primary skill
for dealing with complex problems in the real world. Critical thinking is an important
competency because it enables students to analyze information, evaluate arguments, and
make rational, evidence-based decisions. However, various studies show that
conventional, teacher-centered learning approaches are often unable to develop
students' critical thinking skills optimally (Facione, 2015).
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As the modern learning paradigm evolves, student-centered learning models are
increasingly applied to encourage active involvement in the learning process. One of the
approaches that has received a lot of attention is Project-Based Learning (PBL), a learning
model that puts projects or real-world problem-solving at the core of learning activities.
This model allows students to develop an understanding of concepts through exploration,
collaboration, and independent and group problem-solving (Thomas, 2000).

Implementing PBL provides students with opportunities to be directly involved in
the investigation, solution design, and evaluation of the project. Through this process,
students not only master the material but also develop high-level thinking skills, including
critical thinking. Meta-analyses show that PBL has a positive impact on students' problem-
solving and critical thinking abilities compared to traditional learning methods (Chen &
Yang, 2019).

In addition to improving cognitive abilities, project-based learning also encourages
students' engagement and motivation to learn by connecting classroom learning to real-
life situations. When students engage in authentic projects, they are encouraged to
analyze, reflect, and evaluate the solutions they develop. This condition indirectly
strengthens the critical thinking process in learning (Kokotsaki et al., 2016).

However, implementing PBL also faces various challenges, including teachers'
readiness to design learning projects, limited implementation time, and difficulties in
evaluating project-based learning outcomes. In addition, several studies have shown that
PBL success is strongly influenced by learning design and support for the learning
environment. Without careful planning, project-based learning can become less effective
at developing critical thinking skills (Bell, 2010).

Previous literature reviews have shown that research on PBL has primarily focused
on improving general learning outcomes. In contrast, comprehensive studies specifically
examining the contribution of PBL to the development of critical thinking skills remain
relatively limited. Therefore, a literature review that synthesizes previous research is
needed to understand the extent of PBL in developing students' critical thinking skills
across different educational levels and learning contexts (Chen & Yang, 2019).

Based on this description, this study aims to conduct a literature review regarding
the application of Project-Based Learning in the development of students' critical thinking
skills. The results of the study are expected to provide an overview of research trends, the
advantages and limitations of PBL implementation, and opportunities for future research
to improve the quality of learning oriented towards the development of high-level thinking
skills.

Literature Review

Project-Based Learning (PBL) is a learning approach that places projects at the core
of learning activities, where students are actively involved in investigating, problem-
solving, and producing real-world products. This learning model emphasizes experiential
learning, allowing students to construct knowledge through exploration, collaboration,
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and reflection. The literature shows that PBL encourages students' active involvement in
learning, making the learning process more meaningful than traditional teacher-centered
learning (Kokotsaki et al., 2016).

In developing critical thinking skills, PBL provides students with opportunities to
analyze problems, evaluate information, and design solutions based on data collected
throughout the project. Through group discussions, strategy development, and evaluation
of project results, students are trained to use high-level thinking skills. Meta-analyses show
that project-based learning significantly improves critical thinking and problem-solving
skills compared to conventional learning approaches (Chen & Yang, 2019).

In addition to cognitive impact, PBL also increases students' engagement and
motivation to learn by linking learning to real-life situations relevant to their lives. When
students understand that the projects they are working on have practical meaning, they
become more motivated to explore information in depth and actively participate in
learning. This condition strengthens the processes of reflection and evaluation, which are
important components of critical thinking (Bell, 2010).

However, the effectiveness of PBL implementation is greatly influenced by the
quality of learning planning and teachers' competence in managing learning projects. The
literature shows that poorly structured PBL implementation can make it difficult for
students to understand project objectives and can cause confusion during the learning
process. Therefore, teachers play an important role as facilitators, guiding students
through the inquiry and reflection processes to achieve learning goals effectively
(Kokotsaki et al., 2016).

Previous research has also shown that the impact of PBL on critical thinking skills
can vary depending on the level of education, field of study, and duration of
implementation. Some studies show significant improvements in critical thinking skills,
while others show moderate results due to limited implementation time or a lack of
support for the learning environment. This shows the need for a more in-depth study of
the factors that influence the success of PBL implementation (Chen & Yang, 2019).

In addition, the development of educational technology has also expanded the
implementation of PBL through digital-based learning and online collaboration.
Technology integration allows students to work on cross-site collaborative projects and to
leverage a variety of digital learning resources. However, the literature shows that
integrating technology into PBL still requires a mature learning design that goes beyond
mere technology use to support the development of students' critical thinking skills (Bell,
2010).

Based on the literature review, it can be concluded that PBL has great potential in
developing students' critical thinking skills through contextual, collaborative, and
problem-solving-based learning. However, the successful implementation of this model
depends heavily on teacher readiness, learning design, and support for the learning
environment. Therefore, further research is needed to understand the most effective PBL
implementation strategies in various educational contexts.
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Research Methods

This study uses a qualitative approach and the library research method to analyze
various studies on the application of Project-Based Learning (PBL) in developing students'
critical thinking skills. This method uses a variety of scientific literature sources as primary
research data, including reputable international journal articles, academic books,
conference proceedings, and research reports relevant to project-based learning and
critical thinking skills.

Data collection was conducted through literature searches across various scientific
databases, including Scopus, ScienceDirect, SpringerlLink, and Google Scholar, using
keywords such as project-based learning, critical thinking skills, student-centered learning,
and active learning. The literature obtained was then selected based on the relevance of
the topic, the quality of the publications, and the contribution of the research to
understanding the effectiveness of PBL in improving students' critical thinking skills at
various levels of education.

The collected data is analyzed using content analysis techniques, namely by
identifying, grouping, and comparing the findings of previous research. The analysis
focused on the PBL implementation model, its impact on critical thinking skills, and the
factors that affect its success. Through this analysis, the research can identify patterns in
research findings, the advantages and limitations of previous studies, and opportunities
for future research on the application of PBL to improve learning quality.

Results and Discussion

The results of the literature review indicate that Project-Based Learning (PBL) has
a significant positive impact on students’ critical thinking skills compared with traditional
teacher-centered instructional approaches. Studies consistently show that students
engaged in project-based activities demonstrate improved abilities to analyze problems,
evaluate information, and formulate solutions through inquiry and collaboration
processes. A meta-analysis conducted by Chen and Yang (2019) revealed that PBL
contributes positively to students’ academic achievement and higher-order thinking skills,
including critical thinking, especially when projects are well-structured and aligned with
learning objectives.

Furthermore, PBL encourages active learning environments in which students
participate in authentic problem-solving activities that require reasoning, evidence
evaluation, and decision-making. Such learning environments stimulate students to
question assumptions, compare alternative solutions, and reflect on outcomes, which are
essential components of critical thinking. Kokotsaki et al. (2016) emphasized that
collaborative project work supports deeper conceptual understanding while promoting
analytical and evaluative thinking among learners.

Another important finding from the literature concerns student motivation and
engagement during project-based instruction. Students tend to become more motivated
when learning tasks are connected to real-world situations and when they are given
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autonomy to explore solutions. Increased engagement during project implementation
fosters sustained cognitive involvement, which in turn supports the development of
critical thinking skills. Bell (2010) notes that PBL environments allow students to take
ownership of their learning, encouraging them to become independent thinkers and active
problem-solvers.

However, the literature also indicates that PBL's effectiveness in developing critical
thinking skills depends heavily on instructional design and teacher facilitation. Poorly
planned projects or insufficient guidance can lead to student confusion and superficial
learning outcomes. Teachers must provide structured guidance, clear assessment criteria,
and continuous feedback to ensure that project activities genuinely support the
development of critical thinking (Kokotsaki et al., 2016).

In addition, variations in research findings suggest that contextual factors,
including education level, subject domain, and project duration, influence PBL outcomes.
Some studies report substantial improvement in critical thinking skills, while others show
moderate effects due to limited implementation time or insufficient integration into the
curriculum. Chen and Yang (2019) argue that longer-term, curriculum-integrated PBL
implementations tend to yield more consistent learning improvements.

Recent developments also show increasing integration of digital technologies in
project-based instruction, enabling collaboration through online platforms and access to
diverse information resources. Technology-supported PBL environments allow students
to conduct research, design solutions, and present results using digital tools, potentially
strengthening analytical and evaluative skills. Nevertheless, technology integration must
be accompanied by sound pedagogical strategies to ensure meaningful learning rather
than mere technological use (Bell, 2010).

Overall, the synthesis of previous studies indicates that PBL is a practical
instructional approach for fostering students’ critical thinking skills when supported by
strong pedagogical planning, teacher facilitation, and appropriate assessment strategies.
Future implementations should emphasize instructional quality, sustained project
engagement, and integration within curricular structures to maximize learning benefits.

Conclusion

Based on the literature review, Project-Based Learning (PBL) shows strong
potential to improve students’ critical thinking skills by engaging learners in authentic
problem-solving, collaborative learning, and reflective inquiry. Through project
implementation, students are encouraged to analyze information, evaluate alternatives,
and construct solutions, which are essential components of critical thinking. Compared to
traditional instructional methods, PBL provides more opportunities for active participation
and experiential learning, resulting in deeper conceptual understanding and improved
higher-order thinking skills.

However, the effectiveness of PBL largely depends on the quality of instructional
design, teacher facilitation, and alignment with curriculum objectives. Without proper
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planning, guidance, and assessment strategies, project activities may fail to produce
meaningful learning outcomes. Therefore, successful implementation requires careful
integration of project activities, structured learning support, and continuous feedback to
ensure that critical thinking development is effectively achieved.

Suggestions for Future Research

Future studies are recommended to empirically examine the long-term impact of
Project-Based Learning on critical thinking skills across different educational levels and
subject areas. Comparative studies across different instructional approaches may also
provide deeper insights into the conditions under which PBL produces the most significant
learning benefits.

Further research should also explore the integration of digital technologies and
online collaborative tools in project-based learning environments, particularly in blended
and online learning contexts. Additionally, future investigations may focus on identifying
instructional models and assessment strategies that effectively measure critical thinking
development within project-based learning frameworks, thereby improving
implementation practices across diverse educational settings.
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