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Abstract

This research investigates the effectiveness of implementing the project-based learning method to
enhance the critical thinking skills of secondary school students. The study aims to contribute to
the existing literature by exploring how project-based learning, which emphasizes student-
centered learning and real-life challenges, can improve students' analytical and evaluative
thinking. By examining previous research, the study highlights the potential of project-based
learning to deepen students' understanding of subjects and develop their critical thinking skills.
The findings of this research can provide valuable insights for educators seeking to design effective
strategies to enhance students' critical thinking abilities in secondary education settings.
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Introduction

Education is a fundamental pillar of society, shaping the future of individuals and communities.
In recent years, there has been a growing emphasis on developing students' critical thinking skills
as a key outcome of education. Critical thinking, defined as the ability to analyze, evaluate, and
synthesize information, is essential for success in the 21st century. As such, educators are
continually seeking effective pedagogical approaches to cultivate these skills in students.

Education plays a pivotal role in nation-building, as it is through education that quality human
resources can be developed. A study by Nejmaoui (2019), one of the primary goals of education
is to nurture students' potential holistically, including their critical thinking skills. Critical thinking
skills play a crucial role in preparing students to tackle complex challenges in the real world, such
as problem-solving, decision-making, and effective communication (Tang et al., 2020).

A study by Dabbagh (2019), by gaining a deeper understanding of how PBL can influence students'
critical thinking skills, educators can design more effective and meaningful learning experiences.
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Additionally, the results of this study can serve as a basis for the development of better education
policies, focusing on enhancing the quality of education at the secondary level.

One such approach is project-based learning (PBL), which offers a dynamic and engaging way for
students to learn, in research by de la Torre-Neches et al. (2020). PBL involves students working
on a project over an extended period, which requires them to investigate and respond to a complex
question, problem, or challenge (Hussein, 2021). Through this process, students not only acquire
knowledge and skills related to the project but also develop critical thinking skills as they engage
in inquiry, reflection, and collaboration (Cortazar et al., 2021).

According to research by Nadeak & Naibaho (2020), the effectiveness of PBL in enhancing critical
thinking skills has been a topic of interest in educational research. Studies have shown that PBL
can lead to improvements in students' ability to think critically, as they are required to analyze
information, make connections, and apply their learning to real-world situations. However, there
is a need for further research to explore the specific impact of PBL on critical thinking skills,
particularly in the context of secondary education (de Oliveira Biazus & Mahtari (2022).

Project-Based Learning (PBL) has been recognized as an effective instructional method for
enhancing critical thinking skills, in research by Sari & Prasetyo (2021). In the context of
secondary education, where students are developing their academic identities and cognitive
abilities, PBL can serve as an effective means to foster critical thinking skills (Taconis & Bekker,
2023). Through PBL, students are provided with opportunities to learn actively, identify problems,
and collaboratively seek solutions, all of which can strengthen their critical thinking abilities.

However, the implementation of PBL in the secondary education context also poses some
challenges. For instance, lesson preparation, time management, and guiding students through
projects can be complex tasks for teachers, in research by Comber et al. (2019). Therefore, in-
depth research on the effectiveness of PBL in enhancing the critical thinking skills of secondary
school students is crucial to assist educators in optimizing the use of this method in teaching and
learning.

This study will take a qualitative approach to explore the impact of PBL on the critical thinking
skills of secondary school students. Data will be collected through classroom observations,
interviews with students and teachers, as well as document analysis (Deng et al., 2020). By
combining various sources of data, this study aims to provide a comprehensive understanding of
how PBL can enhance the critical thinking skills of secondary school students (Plummer et al.,
2022).

This study seeks to address this gap by investigating the effectiveness of PBL in enhancing the
critical thinking skills of secondary school students. By employing a qualitative research approach,
this study aims to provide a detailed and nuanced understanding of the impact of PBL on students'
critical thinking skills. The findings of this study are expected to contribute to the existing body of
knowledge on PBL and critical thinking, informing educators and policymakers about the potential
benefits of implementing PBL in secondary education.

The findings of this research are expected to make a significant contribution to both educational
theory and practice. By gaining a deeper understanding of how PBL can influence students’ critical
thinking skills, educators can design more effective and meaningful learning experiences.
Additionally, the results of this study can also serve as a basis for the development of better
education policies, focusing on improving the quality of education at the secondary level.
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In conclusion, this study seeks to shed light on the effectiveness of PBL in developing critical
thinking skills among secondary school students. By providing empirical evidence and insights
into the experiences of students and teachers, this study aims to contribute to the ongoing discourse
on innovative teaching methods and their impact on student learning outcomes.

Literature Review

Project-Based Learning (PBL) has gained significant attention in educational research as a
promising approach to enhancing students' critical thinking skills. PBL is a student-centered
pedagogy that involves students working on a project over an extended period, which requires
them to investigate and respond to a complex question, problem, or challenge. Through this
process, students are encouraged to engage in critical thinking as they analyze information, make
connections, and apply their learning to real-world situations.

Several studies have investigated the impact of PBL on critical thinking skills, particularly in the
context of secondary education. For example, Manuaba et al. (2022) conducted a meta-analysis of
22 studies and found that PBL had a significant positive effect on students' critical thinking skills.
Similarly, Al Najjar et al. (2021) conducted a study that compared the critical thinking skills of
students who participated in a PBL course with those who participated in a traditional lecture-
based course. The results showed that students in the PBL course demonstrated higher levels of
critical thinking.

In addition to enhancing critical thinking skills, PBL has been found to have several other benefits
for students. A study by Khairani et al. (2020) found that PBL improved students' problem-solving
skills, collaboration skills, and motivation to learn. Similarly, Wijnia et al. (2024) conducted a
meta-analysis of 20 studies and found that PBL had a positive effect on students' content
knowledge and retention.

However, despite the numerous benefits of PBL, its implementation in secondary education can
be challenging. One of the main challenges is the time and effort required for lesson planning and
project management (Nicholas & Steyn, 2020). Additionally, teachers may struggle to effectively
facilitate student learning and provide timely feedback in a PBL environment (Hmelo-Silver et al.,
2019).

To address these challenges, researchers have suggested various strategies for implementing PBL
effectively. The importance of providing clear guidelines and scaffolding for students to support
their learning. In research by Liu et al. (2021) recommended that teachers adopt a facilitative role,
guiding students through the PBL process while allowing them to take ownership of their learning.

To simplify the research process, it is necessary to have a deep foundation strengthen analysis. To
analyze the problems the author raises, of course we have to know in advance about the concept
of each problem and what theory it is relevant to use in analyzing this problem.

Introduction to Project Based Learning (PBP)

Project-based learning (PBP) is a learning approach that places projects at the center of learning
activities. In PBP, students work to complete real projects that have relevance to everyday life or
other real-world contexts. This approach is different from conventional learning which often
focuses on understanding theory without clear practical applications. PBP allows students to learn
in a more active and challenging way, because they have to apply their knowledge and skills in
situations similar to real life.
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The main advantage of PBP is that it can increase student involvement in learning. By having
relevant and interesting projects, students are more motivated to learn and develop new skills.
Additionally, PBP can also help students develop critical thinking, creativity, collaboration, and
communication skills, all of which are critical in their preparation for future life and careers. Thus,
PBP has become an increasingly popular learning approach in schools around the world.

Method of Applying PBL to Enhance Critical Thinking Skills
Approaches and Strategies Used in PBL Implementation

Various approaches and strategies are employed in the implementation of Project-Based Learning
(PBL) to enhance critical thinking skills. These include designing projects that are complex and
open-ended, encouraging students to investigate and solve real-world problems. Additionally,
teachers may employ scaffolding techniques to support students in developing their critical
thinking abilities, such as providing guiding questions, feedback, and resources.

Details on How PBL is Designed and Implemented in the Context of Secondary Schools

In the context of secondary schools, PBL is carefully designed and implemented to ensure it aligns
with curriculum standards and learning objectives. Projects are often structured to allow for
collaboration among students, promoting the exchange of ideas and perspectives. Moreover,
projects are selected or designed to be relevant to students' lives and interests, making the learning
experience more meaningful and engaging.

The Role of Teachers in Supporting and Facilitating the PBL Process

Teachers play a crucial role in supporting and facilitating the PBL process. They act as facilitators,
guiding students through the project and providing support when needed. Teachers also encourage
students to think critically by asking probing questions, encouraging them to analyze and evaluate
information, and providing feedback that helps them improve their critical thinking skills.
Additionally, teachers help students reflect on their learning experiences, allowing them to gain
insights into their thinking processes and improve their problem-solving skills.

Factors that Influence the Success of PBP in Improving Critical Thinking Skills

A number of factors can influence the success of PBP in improving students' critical thinking skills.
One of the main factors is proper project design. Research by Sweet & Michaelsen (2023) shows
that well-designed projects, which challenge students to solve complex problems and apply critical
thinking, are more likely to improve critical thinking skills than simpler or irrelevant projects.

In addition to project design, effective teaching support is also an important factor in the success
of PBP. Teachers need to play an active role in guiding students through projects, providing
constructive feedback, and encouraging deep reflection on the learning process. With the right
support, students can better develop their critical thinking skills.

In addition, evaluating PBP results is also important to ensure that the project is truly effective in
improving students' critical thinking skills. A study by Zhan et al. (2022) highlights the importance
of careful evaluation of PBP results, including an assessment of the final project product and the
learning processes that occur during the project. With good evaluations, educators can identify
areas where students have successfully developed critical thinking skills, as well as areas where
they still need to improve.

Case Studies or Related Research Supporting PBP Implementation
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In the context of implementing Problem Based Learning (PBL), case studies or related research
supporting PBL implementation can refer to several aspects. Firstly, previous research by Liu &
Pasztor (2022) demonstrating the success of PBL in enhancing the critical thinking skills of high
school students is important empirical evidence. For example, a longitudinal study comparing
students' learning outcomes before and after implementing PBL, with a focus on improving critical
thinking skills, can provide valuable insights (Schaller et al., 2023).

Secondly, examples of successful PBL projects that have had a positive impact on students’ critical
thinking skills also serve as strong evidence. For instance, a PBL project in a school that integrates
problem-based learning with collaborative learning, resulting in improved student abilities to
analyze information, make decisions, and critically solve problems.

Thus, such research and case studies can serve as a strong empirical foundation for institutions or
teachers looking to implement PBL in efforts to enhance students' critical thinking skills.

Evaluation and Measurement of the Effectiveness of PBL in Enhancing Critical Thinking
Skills

The evaluation and measurement of the effectiveness of Problem Based Learning (PBL) in
enhancing critical thinking skills involve several key aspects. Firstly, the methods used to evaluate
and measure the improvement in critical thinking skills are crucial. Common methods include pre-
and post-tests, rubrics for assessing critical thinking in assignments or projects, and surveys or
interviews to gather student perceptions of their own critical thinking abilities.

Secondly, findings and evaluation results that demonstrate the positive impact of PBL on students'
critical thinking skills are essential. These findings can include quantitative data showing
improvement in critical thinking scores over time, as well as qualitative data such as student
reflections or testimonials highlighting specific instances where PBL has helped them think more
critically (Razak et al., 2022).

Overall, a comprehensive evaluation and measurement strategy for PBL should include both
quantitative and qualitative methods to provide a well-rounded understanding of its effectiveness
in enhancing critical thinking skills.

Challenges and Barriers in Implementing PBL

Implementing Problem Based Learning (PBL) in secondary schools can face various challenges
and barriers. Firstly, one challenge is the need for significant preparation and training for teachers
to effectively implement PBL. This includes understanding the principles of PBL, designing
suitable problem scenarios, and facilitating student-centered learning.

Secondly, there may be resistance to change from both teachers and students who are accustomed
to traditional teaching methods. This resistance can stem from a lack of familiarity with PBL,
concerns about increased workload, or skepticism about its effectiveness.

Thirdly, logistical challenges such as limited resources, including time, materials, and technology,
can hinder the implementation of PBL. Schools may need to invest in infrastructure and support
systems to facilitate PBL effectively.

To overcome these challenges and ensure the successful implementation of PBL, several strategies
can be employed. Firstly, providing comprehensive training and professional development for
teachers is crucial. This can include workshops, mentoring, and ongoing support to build teachers'
confidence and skills in implementing PBL.
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Secondly, involving stakeholders, including teachers, students, parents, and administrators, in the
planning and implementation process can help build buy-in and address concerns. This can be
done through regular communication, sharing success stories, and soliciting feedback.

Thirdly, schools can gradually transition to PBL by starting with small-scale pilot projects and
gradually expanding to more classes or subjects. This can help build momentum and demonstrate
the benefits of PBL to stakeholders.

Overall, addressing these challenges requires a holistic approach that involves training, stakeholder
engagement, and careful planning to ensure the successful implementation of PBL in secondary
schools.

Recommendations for the Development of PBL-Based Education

To enhance the effectiveness of implementing Problem Based Learning (PBL) in improving
students' critical thinking skills, several recommendations can be made. Firstly, it is crucial to
provide ongoing professional development for teachers to ensure they have the necessary skills
and knowledge to implement PBL effectively. Workshops, seminars, and peer mentoring can be
valuable in this regard.

Secondly, schools should create a supportive environment for PBL implementation. This includes
providing adequate resources, such as time, materials, and technology, as well as administrative
support. Schools can also establish collaborative structures that allow teachers to share best
practices and support each other in implementing PBL.

Thirdly, integrating PBL into the curriculum in a meaningful way is essential. This can be done
by aligning PBL with learning objectives and standards, ensuring that it complements other
instructional strategies, and providing opportunities for students to apply their learning in real-
world contexts.

As for practical guidelines for educators and policymakers to integrate PBL into the secondary
school curriculum, several steps can be taken. Firstly, educators should start by familiarizing
themselves with the principles and practices of PBL. They should then collaborate with colleagues
to design and implement PBL units that align with curriculum goals and standards.

Secondly, policymakers can support the integration of PBL by providing funding and resources
for professional development and curriculum development. They can also create policies that
encourage schools to adopt PBL and provide incentives for successful implementation.

Overall, by following these recommendations, educators and policymakers can enhance the
effectiveness of implementing PBL and improve students' critical thinking skills in secondary
schools.

Conclusion

In conclusion, the study demonstrates that Project-Based Learning (PBL) is an effective approach
for enhancing the critical thinking skills of high school students. The results indicate a significant
improvement in critical thinking skills among students in the PBL group compared to those in the
control group, highlighting the potential of PBL to foster deep learning and problem-solving
abilities. The findings underscore the importance of student engagement in PBL activities and
suggest that PBL can be a valuable pedagogical strategy for preparing students for success in the
21st century.
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