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(PjBL) in improving students' critical thinking skills. The research method used is
a quantitative approach with a quasi-experimental design. The research subjects
were students at the high school level who were divided into experimental classes
and control classes. The research instruments are in the form of critical thinking
tests and observation sheets of learning activities. Data were analyzed using
descriptive and inferential statistical tests. The results of the study show that the
application of the PjBL model has a positive and significant influence on improving
students' critical thinking skills compared to conventional learning. Thus, the PjBL
model can be used as an innovative learning alternative that is effective to improve
the quality of learning in schools.
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INTRODUCTION

The development of science and technology in the twenty-first century has generated
profound transformations across multiple aspects of human life, including the educational
sector. Education is no longer oriented solely toward the acquisition of cognitive knowledge
but increasingly emphasizes the development of higher-order thinking skills that enable learners
to adapt, compete, and contribute productively within a globalized society. One of the most
essential competencies emphasized in contemporary education is critical thinking, which has
become a core objective of twenty-first-century learning frameworks (OECD, 2020).
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Critical thinking refers to an individual’s capacity to analyze information, evaluate
evidence, identify problems, and make reasoned decisions through reflective and rational
processes. Learners who possess strong critical thinking skills are better equipped to address
complex problems, both within academic contexts and in everyday life situations.
Consequently, fostering critical thinking skills has become a primary goal of instructional
practices in schools and higher education institutions worldwide (Facione, 2020).

However, numerous empirical studies indicate that students’ critical thinking skills
remain relatively underdeveloped. This condition is largely attributed to learning processes that
continue to rely heavily on conventional, teacher-centered instructional approaches. In such
learning environments, teachers function as the dominant source of knowledge, while students
assume passive roles and receive information without meaningful engagement in higher-level
cognitive processes. As a result, learners tend to focus more on memorization than on analysis,
synthesis, evaluation, and application of knowledge (Tiruneh et al., 2021).

This situation presents a significant challenge for the education system, particularly in
efforts to enhance learning quality. Effective learning environments should promote active,
innovative, creative, and meaningful learning experiences that enable students to develop their
potential and competencies optimally. In line with this perspective, contemporary educational
paradigms emphasize student-centered learning approaches, in which learners actively
construct knowledge through interaction, exploration, and reflection based on meaningful
learning experiences (Darling-Hammond et al., 2020).

In Indonesia, the implementation of the Independent Curriculum reflects this global shift
by emphasizing holistic competency development, including critical, creative, collaborative,
and communicative thinking skills. This curriculum encourages educators to apply contextual,
flexible, and competency-oriented instructional models that strengthen students’ readiness for
twenty-first-century challenges. Among the instructional models considered relevant to these
demands is Project-Based Learning (PjBL), which has gained increasing attention in
contemporary educational research.

Project-Based Learning is an instructional model that positions projects as the central
component of the learning process. Through PjBL, students engage in learning by planning,
implementing, and evaluating projects that address authentic and real-world problems. This
learning process enables students to integrate knowledge, skills, and attitudes simultaneously,
thereby promoting deeper understanding and meaningful learning experiences (Kokotsaki et
al., 2021).

Research indicates that PjBL provides substantial opportunities for learners to develop
higher-order thinking skills, including critical thinking, problem-solving, and decision-making
abilities. Within project-based environments, students are required to formulate questions, seek
and analyze information, collaborate with peers, and communicate their findings effectively.
These activities inherently demand reflective and analytical thinking, which directly supports
the development of critical thinking skills (Guo et al., 2020).

Moreover, PjBL aligns closely with constructivist learning theory, which emphasizes
that knowledge is actively constructed by learners through interaction with their environment
and learning experiences. From this perspective, students do not passively receive information
but actively build understanding through inquiry, exploration, and collaboration. In the context
of PjBL, this process enhances learning relevance and facilitates deeper conceptual
understanding that is transferable to real-life situations (Hmelo-Silver & Jeong, 2021).

A growing body of recent empirical evidence confirms that the application of PjBL
positively influences students’ critical thinking skills. Meta-analytic and experimental studies
demonstrate that students who participate in project-based learning environments exhibit higher
levels of conceptual understanding, learning motivation, and critical thinking performance
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compared to those engaged in traditional instructional approaches (Almulla, 2020; Guo et al.,
2020).

Despite its documented advantages, the implementation of PjBL in school contexts
continues to face several challenges. Teachers often encounter difficulties in designing projects
that align with learning objectives and student characteristics. Additionally, limited
instructional time, inadequate facilities, and insufficient teacher familiarity with PjBL
principles frequently hinder effective implementation. These challenges highlight the necessity
of systematic investigation and professional support to ensure successful adoption of PjBL
(Condliffe et al., 2020).

Based on the preceding discussion, it is evident that critical thinking skills constitute
essential competencies that must be developed through innovative, student-centered
instructional approaches. Project-Based Learning demonstrates substantial potential for
enhancing critical thinking skills by emphasizing active engagement, problem-solving,
collaboration, and contextual learning. However, to ensure its effectiveness, rigorous empirical
research is required to examine its implementation within diverse educational contexts.

Therefore, this study focuses on examining the implementation of the Project-Based
Learning model in enhancing students’ critical thinking skills. The findings of this research are
expected to contribute both theoretically and practically to the development of innovative
learning strategies and to serve as a reference for educators and educational stakeholders in
their efforts to improve the quality of learning in schools.

METHODS

This study uses a quantitative approach with a quasi-experimental design, which aims
to determine the effect of the application of the project-based learning model on students'
critical thinking skills. The research design used is a nonequivalent control group design, which
involves two groups that are not randomly selected, consisting of an experimental class and a
control class. The experimental class was given treatment in the form of learning with the
Project-Based Learning model, while the control class used a conventional teacher-centered
learning model.

The research subjects were students at one of the secondary schools who were selected
using purposive sampling techniques by considering the equality of academic ability and class
characteristics. The research was carried out for one semester on subjects relevant to the
application of project-based learning. Before treatment was given, the two groups were first
given a pretest to determine the students' initial critical thinking ability. Furthermore, the
experimental class follows project-based learning which includes the stage of determining
fundamental questions, project planning, project implementation and monitoring, as well as
presentation and evaluation of project results. Meanwhile, the control class followed learning
with limited lecture and discussion methods in accordance with learning habits at school.

The research instruments used in this study include critical thinking skills tests and
observation sheets of learning activities. The critical thinking test is structured based on
indicators of critical thinking ability according to Ennis, which includes the ability to analyze,
evaluate, and draw logical conclusions. Observation sheets are used to observe students'
involvement and activities during the learning process. Before use, the research instrument is
first tested for validity and reliability to ensure its feasibility as a measuring tool.

Data obtained from the results of the pretest and posttest were analyzed using descriptive
statistics to determine the average and increase in students' critical thinking skills scores.
Furthermore, inferential statistical analysis was carried out using the t-test to find out the
significant differences between the experimental class and the control class. The entire process
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of data analysis is carried out with the help of statistical software to obtain accurate and
objective results.

RESULT AND DISCUSSION

The results of this study were obtained through the analysis of students' critical thinking
skills data collected from experimental classes and control classes. Measurements were carried
out through the provision of pretests and posttests to both groups. The data from the study
showed that the initial critical thinking ability of students in the experimental class and the
control class was relatively equivalent. This can be seen from the average pretest scores that
do not show significant differences, so that the two groups can be considered to have
comparable initial abilities before being given different learning treatments.

After the application of Project-Based Learning in the experimental class and
conventional learning in the control class, posttest results were obtained which showed an
improvement in critical thinking skills in both groups. Nevertheless, the improvement that
occurred in the experimental class was much higher compared to the control class. The average
posttest score of the experimental class showed a significant improvement compared to the
pretest score, while the improvement in the control class tended to be lower and uneven. The
results of the inferential statistical test using the t-test showed that the difference in the average
posttest between the experimental class and the control class was statistically significant, so it
can be concluded that the application of the Project-Based Learning model has a positive
influence on students' critical thinking skills.

The improvement of critical thinking skills in the experimental classroom can be
explained through the main characteristics of the project-based learning model that emphasizes
the active involvement of learners in the learning process. During the implementation of the
project, students not only receive information from the teacher, but are actively involved in
formulating problems, designing solution steps, searching for and processing information, and
presenting project results in the form of presentations. The process directly trains students'
ability to analyze problems, evaluate information, and draw logical conclusions, which is the
main indicator of critical thinking.

In addition, project-based learning encourages learners to learn collaboratively in groups.
Group work provides opportunities for students to discuss, exchange opinions, and present
arguments rationally. Through these discussions, students are trained to consider various points
of view, test the truth of information, and develop reflective thinking skills. These collaborative
activities contribute significantly to the improvement of students' critical thinking skills, as
shown by the increase in scores on the evaluation indicators and conclusions drawn.

The results of the observation of learning activities also showed that students in the
experimental class had a higher level of involvement compared to the control class. Students
seem more enthusiastic in participating in learning, actively asking questions, and being able to
come up with ideas and solutions to the problems given. On the other hand, in the control class,
students' activities tended to be passive and limited to listening to the teacher's explanations and
taking notes of the material. This condition shows that conventional learning does not provide
space for students to develop critical thinking skills optimally.

The findings of this study are in line with the theory of constructivism which states that
knowledge is actively constructed by learners through learning experiences and social
interactions. In the context of project-based learning, learners build understanding through
direct involvement in the completion of projects that are contextual. The experience allows
students to relate the concepts learned to real situations, so that learning becomes more
meaningful and encourages the development of higher-level thinking.
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The results of this study also reinforce the findings of previous research which stated that
Project-Based Learning is effective in improving students' critical thinking skills. Research by
Bell (2010) shows that project-based learning provides an authentic and challenging learning
experience, thus encouraging learners to think critically and creatively. In addition, Thomas
(2000) stated that PjBL is able to improve conceptual understanding and high-level thinking
skills compared to traditional learning that focuses on delivering material.

In addition to improving critical thinking skills, the application of project-based learning
also has a positive impact on the affective and social aspects of students. Students become more
responsible for the tasks given, have better confidence, and are able to work together with group
members. The experience of working on a project also trains learners to manage time, resolve
conflicts, and make decisions together, which are important skills in daily life and the world of
work.

Nevertheless, the implementation of project-based learning in this study is inseparable
from several obstacles. One of the obstacles faced is the limited learning time available, so
teachers need to manage the project implementation schedule effectively. In addition, not all
students have the same level of participation in group work, so the role of teachers is needed in
providing intensive assistance and monitoring. Another obstacle is the limited facilities and
learning resources that support the optimal implementation of the project.

However, these obstacles can be overcome through careful learning planning and the
selection of projects that are in accordance with the school conditions and characteristics of
students. Teachers need to have a good understanding of the stages of Project-Based Learning
and be able to act as facilitators who guide students during the learning process. With adequate
support, project-based learning can be implemented effectively and provide optimal results in
improving students' critical thinking skills.

Based on the results and discussions, it can be concluded that the application of the
project-based learning model makes a significant contribution to improving students' critical
thinking skills. Learning that is student-centered, contextual, and emphasizes real problem
solving has been proven to be able to encourage students to think more deeply and reflectively.
Therefore, Project-Based Learning can be used as an alternative learning model that is effective
in improving the quality of learning processes and outcomes in schools.

CONCLUSION

Based on the results of the research and discussion that has been described, it can be
concluded that the implementation of the project-based learning model has a positive and
significant influence on improving students' critical thinking skills. The application of this
model is able to create a more active, contextual, and student-centered learning process, thereby
encouraging students to be directly involved in problem-solving and decision-making. Students
who participated in learning with the Project-Based Learning model showed better critical
thinking skills compared to students who participated in conventional learning which tended to
be passive and oriented towards material delivery.

The project-based learning model provides opportunities for students to develop the
ability to analyze, evaluate information, and draw logical conclusions through project planning,
implementation, and presentation activities. In addition, project-based learning also encourages
cooperation, communication, and student responsibility in completing group assignments.
These authentic and meaningful learning experiences contribute to the improvement of high-
level thinking skills and a positive attitude towards the learning process.

Thus, Project-Based Learning can be used as an alternative learning model that is
effective to improve the quality of learning and develop students' critical thinking skills.
Teachers are expected to be able to design and implement project-based learning systematically
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and in accordance with the characteristics of students and school conditions. Further research
is suggested to examine the application of project-based learning models at different levels of
education and subjects, and combine them with other learning approaches to obtain more
comprehensive results.
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