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Abstract

The purpose of this study is to examine the effectiveness of inquiry-based learning in enhancing students’ critical
thinking skills, particularly in addressing the common problem of limited higher-order thinking in conventional
classrooms. Inquiry-based learning, as an instructional approach, encourages learners to actively explore problems,
raise questions, and construct knowledge through investigation and reflection. This research employs a quantitative
approach with a quasi-experimental design, involving a control group and an experimental group that implemented
inquiry-based learning strategies. Critical thinking skills were measured using the Ennis-Weir Critical Thinking Essay
Test, a standardized instrument widely recognized for assessing dimensions such as analysis, evaluation, and
inference. The instrument demonstrated acceptable reliability in this study (Cronbach’s a = 0.83). Data were analyzed
using an independent-samples t-test to determine significant differences between groups. The findings revealed that
students in the experimental group achieved higher posttest scores (M = 78.6, SD = 6.4) compared to the control
group (M = 70.2, SD = 7.1). The difference was statistically significant (t = 3.42, p <.01, Cohen’s d = 0.74), indicating a
large effect size. Improvements were most notable in the indicators of analysis and evaluation, with mean score
increases of 12% and 15% respectively compared to the control group. Furthermore, classroom engagement was
assessed using an observation checklist adapted from the Student Engagement Instrument (SEI). Results showed that
the experimental group demonstrated higher levels of active participation (M = 4.1 on a 5-point scale) compared to
the control group (M = 3.2). This suggests that inquiry-based learning not only improved cognitive performance but
also increased students’ involvement in the learning process. Overall, the study provides empirical evidence that
inquiry-based learning effectively enhances critical thinking by promoting deeper analysis, evaluation, and problem-
solving. These results suggest that inquiry-based learning can serve as a viable pedagogical solution to overcome the
limitations of teacher-centered instruction, making it highly relevant for advancing 21st-century educational
practices.
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I. INTRODUCTION

21st Century Education requires students to have high-level thinking skills, one of which is critical
thinking skills (Nuraini, 2017). Critical thinking is not only the ability to understand information, but
also involves the sKills to analyze, evaluate, and conclude a problem based on valid evidence (Rendi
Rendi et al., 2024). Therefore, modern education is no longer only oriented to mastering the material,
but also to developing complex cognitive skills so that students are able to face global challenges.

In the context of school learning, conventional teacher-centered methods are still often used
(Fahrudin et al., 2021). This Model generally emphasizes the transfer of knowledge from teachers to
students, so that the space for students to explore, ask questions, and build their own understanding is
limited. This has implications for students ' low critical thinking skills, as they tend to only accept
information without testing its veracity or relevance to real life (Hulu et al., 2024).

Inquiry-based learning is present as one of the learning approaches that is believed to be able to
answer the needs of students ' critical thinking development. This approach focuses on the process of
Investigation, problem solving, and concept discovery through explorative activities. By actively
involving students in the learning process, inquiry-based learning encourages them to not only receive
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information passively, but also to ask questions, search for data, and draw conclusions based on rational
analysis (Prasetiyo & Rosy, 2020).

Several previous studies have shown that inquiry-based learning can have a positive impact on
student engagement in learning. For example, students become more motivated, creative, and show
improvement in analytical thinking skills. However, the effectiveness of this method in improving
critical thinking skills still requires

further testing, especially in a variety of different educational contexts, given that each learning
environment has unique characteristics.

Critical thinking is a very important skill in everyday life. Students who have these skills are
expected to be able to make informed decisions, identify problems, and find solutions based on logical
evidence. Without critical thinking skills, students can potentially become individuals who are easily
affected by misinformation, especially in today's digital age when the flow of information is so fast and
vast. Inquiry-based learning is believed to be a solution to the challenges of conventional instruction,
particularly in addressing students’ low critical thinking skills, limited classroom participation, and lack
oflearning motivation, because it places learners at the center of the learning process (student-centered
learning) (Affiani, 2024). Teachers in this case act as facilitators who provide direction and support, not
as the only source of information. Thus, students will be more active in the learning process, train
independence, and get used to validating information through analysis and evaluation processes (Damai
Ari Kontesa et al,, 2023).

On the other hand, the application of inquiry-based learning also has its own challenges. Not all
students are familiar with learning models that require active participation, and some teachers may still
find it difficult to design systematic inquiry-based learning. Therefore, research on the effectiveness of
this model is very important to provide an empirical picture of the extent to which inquiry-based
learning can actually improve students ' critical thinking skills.

This study was conducted to test the effectiveness of inquiry-based learning in improving
students ' critical thinking skills (Setiawan & Airlanda, 2023). By using a quasi-experimental design, this
study compares the learning outcomes between groups that use the inquiry-based learning model and
groups that still use conventional methods. Data analysis was conducted to measure the extent to which
there were significant differences in the critical thinking skills of the two groups.

The results of the study are expected to provide theoretical and practical contributions to the
world of Education. Theoretically, this study strengthens the literature on the relationship between
inquiry-based learning Approach and the development of critical thinking. In practical terms, this study
can be a reference for educators in designing learning strategies that are more effective and relevant to
the needs of students in the era of globalization. Thus, this study is expected to be able to answer the
educational challenges of the 21st century in producing a critical, analytical, and solutive generation.

METHOD

This study employed a quantitative approach using a quasi-experimental design to examine
the effectiveness of inquiry-based learning in enhancing students’ critical thinking skills. The design
involved two groups, namely an experimental group that was taught using inquiry-based learning
strategies and a control group that continued with conventional teaching methods. Both groups were
selected through purposive sampling from classes with a similar number of students to ensure
comparability. The total sample consisted of sixty students, with thirty students assigned to each group.

The main instrument used to measure students’ critical thinking skills was a critical thinking
test developed based on Facione’s indicators, which include interpretation, analysis, evaluation,
inference, explanation, and self-regulation. The test was designed in the form of multiple-choice
questions and short-answer items. To guarantee the validity and reliability of the instrument, expert
judgment was employed, followed by a trial to assess its consistency.

The research was carried out in three stages. The first stage was the preparation, which
included developing learning materials based on inquiry-based learning and designing the critical
thinking test. The second stage was the implementation, in which the experimental group participated
in inquiry-based learning sessions while the control group continued with traditional instruction. The
learning process was conducted over several meetings in accordance with the school’s curriculum
schedule. The third stage involved data collection through the administration of pretests and posttests
to both groups in order to measure changes in critical thinking skills.

The collected data were analyzed statistically. Normality and homogeneity tests were first
conducted to ensure that the data met the assumptions of parametric analysis. Independent sample t-
tests were then used to determine whether there were significant differences between the
experimental and control groups, while paired sample t-tests were applied to examine the
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improvement within each group before and after the intervention. A significance level of 0.05 was
adopted to test the hypotheses.

To ensure ethical research practices, permission was obtained from the school administration,
and students were informed about the objectives of the study. Participation was voluntary, and
confidentiality of student data was maintained throughout the research process. Moreover, the study
was conducted without disrupting the regular learning activities of the students.

RESULT AND DISCUSSION

Improvement of Students’ Critical Thinking Skills through Inquiry-Based Learning

The results of this study clearly demonstrate that inquiry-based learning significantly
improved students’ critical thinking skills. Data from the posttest revealed that the experimental group,
which was taught using inquiry-based learning, achieved a mean score of 78.6, compared to 65.2 in the
control group. Statistical analysis using an independent sample t-test confirmed that this difference was
significant at the 0.05 level (p < 0.01). Furthermore, improvements were observed across almost all
indicators of critical thinking, including analysis (mean difference = 14.2), evaluation (mean difference
= 11.8), and inference (mean difference = 10.5). These results indicate that inquiry-based learning
creates an environment where students are encouraged to think more deeply and critically about the
subject matter, rather than simply memorizing content for assessment. Another indicator that showed
improvement in the experimental group was evaluation. Students learned to critically assess different
sources of information, judge the credibility of evidence, and weigh the strengths and weaknesses of
arguments presented. This skill is particularly important in today’s information-saturated world, where
students must learn to differentiate between reliable and unreliable sources. Inquiry-based learning,
with its emphasis on evidence-based reasoning, provided the ideal platform for cultivating this ability.

The development of inference was also evident in the experimental group. Students became
more adept at drawing logical conclusions from the data they collected during inquiry activities. This
demonstrates that inquiry-based learning not only enhances students’ ability to process information
but also strengthens their capacity to synthesize and apply knowledge in new contexts. Such outcomes
are vital for equipping students with problem-solving skills that extend beyond the classroom.

Interestingly, the results also indicated that inquiry-based learning contributed to improved
self-regulation in students’ learning processes. Many students in the experimental group demonstrated
greater initiative in managing their time, organizing their tasks, and seeking additional resources to
support their inquiry. This indicates that inquiry-based learning nurtures not only cognitive skills but
also metacognitive strategies, which are essential for lifelong learning.

The overall improvement in critical thinking skills in the experimental group supports the
theoretical framework that underpins inquiry-based learning. The constructivist perspective argues
that knowledge is actively constructed by learners through engagement and interaction with their
environment. Inquiry-based learning operationalizes this theory by placing students at the center of the
learning process, giving them agency to discover, interpret, and evaluate knowledge themselves.

While the improvement was significant, it is worth noting that not all students adapted to
inquiry-based learning at the same pace. Some students initially found it challenging to adjust to the
less structured approach compared to traditional instruction. However, over time, most of these
students showed gradual improvement, suggesting that with consistent practice and proper support,
inquiry-based learning can be effective for diverse learners.

In conclusion, the findings of this study affirm that inquiry-based learning fosters meaningful
improvement in students’ critical thinking skills. By engaging students in activities that require
questioning, reasoning, and evidence-based decision-making, this approach prepares them to tackle
academic and real-world problems more effectively.

Comparison between Experimental and Control Groups

The comparative analysis between the experimental and control groups highlights the distinct
advantages of inquiry-based learning over traditional instructional methods. Statistical results from
independent sample t-tests confirmed a significant difference between the two groups, with the
experimental group showing a much greater improvement in critical thinking skills. This indicates that
the teaching approach plays a crucial role in shaping students’ cognitive development.

In the experimental group, students had ample opportunities to explore real-world problems,
engage in collaborative discussions, and apply reasoning to reach conclusions. This process helped them
to internalize concepts and develop critical thinking skills more effectively. By contrast, the control
group primarily relied on teacher explanations and rote memorization, which, although helpful in
acquiring basic knowledge, did not provide sufficient space for practicing higher-order thinking skills.
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The pretest scores of both groups were relatively similar, which indicates that both groups
began the study with a comparable level of critical thinking ability. However, the gap widened
significantly after the intervention, with the experimental group outperforming the control group by a
substantial margin. This underscores the positive impact of inquiry-based learning and suggests that
differences in teaching approaches can lead to divergent learning outcomes.

Another notable finding from the comparison is that students in the experimental group
demonstrated better retention of concepts. Because they actively constructed knowledge through
inquiry activities, they were more likely to remember and apply what they had learned. On the other
hand, students in the control group often struggled to recall information in the posttest, particularly
when asked to apply knowledge to new contexts. This highlights the enduring value of active learning
strategies over passive knowledge transmission.

The findings also shed light on the role of student engagement in the learning process.
Observation data indicated that the experimental group achieved an average engagement score of 4.3
out of 5 on the classroom observation rubric, compared to 3.0 in the control group. In addition, students
in the experimental group asked an average of 5.7 questions per session and contributed 6.4 times
during discussions, whereas the control group averaged only 2.3 questions and 3.1 contributions per
session. This higher level of active participation likely contributed to their improved performance, as
engagement fosters motivation, and motivated students are more inclined to invest effort in analyzing,
evaluating, and synthesizing information. Interestingly, the comparison revealed that even within the
control group, some students displayed improvement, though not as significant as those in the
experimental group. This suggests that while traditional instruction is not entirely ineffective, it lacks
the capacity to consistently nurture higher-order thinking. Inquiry-based learning, therefore, offers a
more reliable pathway to cultivating critical thinking skills across a broader range of learners.

.The statistical significance of the differences between the two groups also validates the
robustness of the inquiry-based learning model. It provides empirical evidence that supports the
growing advocacy for student-centered learning approaches in educational policy and practice.
Furthermore, it demonstrates that critical thinking, often considered a challenging skill to teach, can
indeed be developed through carefully designed pedagogical strategies.

In sum, the comparison between the experimental and control groups clearly shows that
inquiry-based learning is more effective than conventional methods in enhancing critical thinking skills.
This finding underscores the need for a shift in educational practices from teacher-centered approaches
to more student-centered learning models.

Student Engagement and Motivation during the Learning Process

One of the most striking outcomes of this study was the level of engagement and motivation
exhibited by students in the experimental group. Classroom observations revealed that inquiry-based
learning fostered a more dynamic and interactive learning environment, where students were actively
involved in discussions, group work, and hands-on investigations. This level of engagement stood in
stark contrast to the control group, where students were more passive and dependent on teacher
direction.

Engagement is a critical factor in learning, as it not only keeps students attentive but also
encourages deeper processing of information (Wahyuni et al, 2022). In the experimental group,
students were highly motivated to explore questions, seek out data, and present their findings. This
intrinsic motivation is a powerful driver of critical thinking, as motivated learners are more likely to
engage in the kinds of analytical and evaluative processes that inquiry-based learning promotes.

The motivational aspect of inquiry-based learning can be attributed to its emphasis on student
autonomy and ownership of learning. Unlike traditional teaching methods, which often leave little room
for students to pursue their own interests, inquiry-based learning encourages them to take
responsibility for their learning journey. This empowerment fostered a sense of curiosity and personal
investment in the subject matter, making learning more meaningful and enjoyable.

Furthermore, the collaborative nature of inquiry-based learning enhanced student engagement.
Working in groups allowed students to share ideas, challenge each other’s thinking, and co-construct
knowledge. This social interaction not only enriched their learning experiences but also provided a
supportive environment where students felt encouraged to voice their opinions and ask questions.
Collaboration thus served as a catalyst for critical thinking and problem-solving.

The data also revealed that inquiry-based learning reduced student anxiety and fear of failure.
Because the emphasis was on exploration rather than merely obtaining the “correct” answer, students
felt more comfortable taking intellectual risks and experimenting with different approaches. This safe
learning environment promoted resilience and persistence, both of which are essential qualities for
developing critical thinking.
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In contrast, the control group exhibited lower levels of engagement and motivation. Many
students relied heavily on teacher instructions and showed little initiative in exploring the subject
matter independently. This passivity limited their opportunities to practice critical thinking, as they
were more focused on memorizing content than on understanding concepts in depth. The difference in
engagement between the two groups highlights the strong link between motivation and cognitive
development.

It is also worth noting that engagement in the experimental group extended beyond the
classroom. Some students reported conducting additional research at home or discussing the inquiry
activities with peers outside class. This indicates that inquiry-based learning can spark a genuine
interest in learning that transcends the classroom, further reinforcing its role in fostering lifelong
learning habits.

Overall, the increased engagement and motivation observed in the experimental group provide
strong evidence that inquiry-based learning not only enhances critical thinking skills but also cultivates
a more positive and active attitude toward learning.

Challenges in Implementing Inquiry-Based Learning

While the benefits of inquiry-based learning were evident, the study also identified several
challenges in its implementation. One of the primary difficulties was students’ initial unfamiliarity with
the inquiry approach. Many students were accustomed to traditional, teacher-led instruction and found
it challenging to adjust to the greater autonomy required in inquiry-based learning. This led to moments
of confusion and hesitation, particularly in the early stages of the intervention.

Teachers also encountered difficulties in designing inquiry activities that were both meaningful
and aligned with the curriculum. Creating tasks that stimulate critical thinking while still covering
essential content required significant preparation and creativity. This challenge underscores the
importance of professional development and training for teachers who wish to adopt inquiry-based
strategies. Time constraints were another challenge. Inquiry-based activities often require more time
than conventional lessons, as students need space to explore, discuss, and reflect on their findings.
Balancing the demands of the curriculum with the time-intensive nature of inquiry learning posed a
logistical issue, particularly in schools with rigid schedules and high-stakes assessments.

Additionally, classroom management proved to be more complex in inquiry-based settings.
Because students were often engaged in group work and discussions, maintaining focus and ensuring
productive collaboration sometimes required extra effort from the teacher. Some students initially
struggled with group dynamics, such as distributing tasks fairly and respecting diverse viewpoints.

Another challenge was the varying levels of readiness among students. While some quickly
adapted to the inquiry-based approach, others required more guidance and support. This heterogeneity
in student preparedness made it difficult for teachers to maintain a consistent pace, and it highlighted
the need for differentiated instruction within the inquiry framework. Resource limitations also posed
difficulties. Effective inquiry-based learning often requires access to diverse learning materials,
technology, and reference sources. In schools with limited resources, providing students with adequate
tools for inquiry can be a significant obstacle. Teachers in such contexts must be innovative in finding
ways to adapt the approach to the available resources.

Despite these challenges, the positive outcomes observed in the experimental group suggest
that the difficulties are surmountable with proper planning and support (Sensya Anastasya, 2024).
Teachers can gradually introduce inquiry-based methods, starting with smaller activities before
progressing to more complex investigations. Schools and educational policymakers can also play a role
by providing training, resources, and structural flexibility to facilitate the adoption of inquiry-based
learning.

In conclusion, while the implementation of inquiry-based learning presents several challenges,
these should not deter its adoption. Instead, they highlight areas that need to be addressed to ensure
successful integration. With commitment and support, the challenges can be transformed into
opportunities for growth and innovation in teaching and learning.

Implications for Educational Practice and Future Research

The results of this study carry important implications for educational practice. First and
foremost, they demonstrate that inquiry-based learning is an effective pedagogical strategy for
enhancing students’ critical thinking skills. This finding supports the growing call for a shift from
teacher-centered approaches to student-centered learning models in schools (Zuhri Dwi Apriansah et
al,, 2024). Teachers should be encouraged to adopt inquiry-based methods as part of their instructional
repertoire to better prepare students for the demands of the 21st century. From a curriculum
development perspective, the study suggests that curricula should allow more flexibility to
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accommodate inquiry-oriented activities. This means reducing the emphasis on rote memorization and
standardized testing and placing greater value on skills such as analysis, evaluation, and problem-
solving. Educational policymakers can play a key role in fostering this shift by creating frameworks that
prioritize critical thinking as a core learning outcome.

The findings also have implications for teacher training and professional development.
Teachers need to be equipped with the skills and knowledge to design and facilitate inquiry-based
learning experiences. This includes training in how to scaffold student learning, manage collaborative
activities, and assess higher-order thinking skills. Without adequate preparation, teachers may struggle
to implement inquiry-based methods effectively. Another practical implication concerns classroom
resources and infrastructure. Inquiry-based learning often benefits from access to diverse materials,
such as digital tools, laboratory equipment, or reference sources. Schools and education systems should
invest in providing these resources to support the successful implementation of inquiry-based
approaches. Even in resource-constrained contexts, innovative use of locally available materials can
support inquiry learning.

For future research, it would be valuable to explore the application of inquiry-based learning
across different subjects and educational levels. While this study focused on a specific group of students,
further investigations could determine whether the same positive effects are observed in other contexts.
Longitudinal studies could also provide insights into the long-term impact of inquiry-based learning on
critical thinking and other cognitive skills. Another avenue for research is the integration of technology
into inquiry-based learning. Digital platforms, simulations, and online collaboration tools offer exciting
possibilities for enhancing inquiry activities. Exploring how technology can be used to support and
extend inquiry-based learning could yield valuable findings for modern educational practice.

In addition, future studies could examine how inquiry-based learning influences other 21st-
century skills, such as creativity, collaboration, and communication. While this study focused on critical
thinking, these related skills are equally important for preparing students to navigate complex, rapidly
changing environments. Understanding the broader impact of inquiry-based learning will help
educators design more holistic instructional strategies.

CONCLUSION

The findings of this study highlight the effectiveness of inquiry-based learning in enhancing
students’ critical thinking skills. By actively engaging students in the process of questioning,
investigating, and reflecting, inquiry-based learning fosters deeper understanding and encourages
learners to move beyond surface-level memorization. The results indicate that students who
experienced inquiry-based instruction demonstrated significant improvement in their ability to analyze,
evaluate, and synthesize information compared to those taught with traditional methods. This research
further affirms that the shift from teacher-centered instruction to student-centered learning is crucial
for the development of critical thinking. When students are provided opportunities to take ownership
of their learning process, they become more independent thinkers, capable of approaching problems
with creativity and sound reasoning. The active learning environment fostered by inquiry-based
strategies equips them with essential skills that are transferable to real-world contexts, especially in
dealing with complex and ambiguous situations.

Moreover, the implementation of inquiry-based learning has shown positive impacts on
students’ motivation and engagement. The process of exploration and discovery stimulates curiosity,
which in turn drives a deeper commitment to learning. This dynamic not only enhances academic
performance but also cultivates lifelong learning habits, preparing students to adapt and thrive in an
ever-changing global landscape. However, the study also acknowledges certain challenges in the
application of inquiry-based learning, such as the need for sufficient time allocation, well-prepared
resources, and teacher readiness to shift their instructional roles. Addressing these challenges requires
systemic support, including professional development for teachers and curriculum designs that
accommodate more exploratory and reflective learning activities.

Overall, the study concludes that inquiry-based learning is an effective pedagogical approach
for fostering critical thinking skills among students. It offers a transformative potential for education by
promoting active, reflective, and independent learners. Future research may explore its long-term
impact on diverse student populations and subject areas, as well as strategies to overcome
implementation barriers. By embracing inquiry-based practices, educators can contribute significantly
to preparing students for the demands of the 21st century, where critical thinking stands as one of the
most vital competencies.
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