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INTRODUCTION

Elementary school education has a major role as the foundation or basis of scientific knowledge
and understanding (Kier & Lee, 2017). In the 21st century, the quality of the nation’s life is determined
by knowledge and skills (Sulaiman & Ismail, 2020). Learning using the Problem Based Learning
model can provide direct experience to students, because the Problem Based Learning model
facilitates students to experiment, collaborate, and solve problems (Yew & Goh, 2016; Chang et al.,
2017; Afiyati et al., 2020). The Problem Based Learning model does not occur without the teacher
developing a classroom environment that allows for an open exchange of ideas (Ramadhani et al.,
2019). The learning process is often boring, learning will be more meaningful when the process is
enjoyable while acquiring knowledge at the same time (Winarti et al., 2021). Science edutaiment can
be used for fun learning so as to create a better mood for both students and teachers (Chasanah &
Dewi, 2015). This science edutainment-based Problem Based Learning model combines the concepts
of education and entertainment in harmony to create fun learning. It is intended that the material
taught is easily understood by students.

Science edutainment is an innovative approach in learning that combines education and
entertainment, specifically designed to make science learning more engaging for students. According
to Taufiq et al. (2014), this method encourages students to participate in learning activities through
educational games, creating a more enjoyable learning experience. The concept of science
edutainment does not only focus on entertainment but ensures that the learning objectives are still
met, as emphasized by Feiyue (2022). In fact, it introduces a way of learning that is fun and engaging
while staying aligned with educational goals. The idea of making education enjoyable is becoming
increasingly relevant, especially for students who often feel pressured in traditional learning
environments. Yanuardianto (2020) supports this by highlighting how fun education has become a
popular theme in discussions about student engagement and motivation. Ardianti et al. (2017) add
that with activities that incorporate entertainment, students are expected to apply their learning more
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effectively in a stress-free atmosphere. This method not only enhances understanding but also
motivates students to learn by making the process more enjoyable and interactive.

Logical thinking is a crucial aspect of the learning process, as it enables students to solve daily
problems in a structured and correct manner. Beyond just making learning enjoyable, fostering logical
thinking helps students analyze situations and develop reasoned conclusions. Octaria (2017) defines
logical thinking as the ability to draw accurate conclusions based on established logical principles.
This cognitive skill plays a significant role in students' intellectual development, especially in
applying their learning to real-world situations. At the elementary school level, logical thinking can
be seen in activities where students are required to make conclusions and verify their correctness. For
example, Sumartini (2015) notes that students draw from their prior knowledge and experiences to
prove whether their conclusions align with what they have learned previously. This reflective process
strengthens their reasoning abilities and reinforces the connection between knowledge and practice.
Moreover, logical thinking does not develop in isolation—it is nurtured through experience. Goldie
(2016) emphasizes that students' logical reasoning builds upon the knowledge they have gained from
their own experiences. Therefore, the teacher’s role becomes vital in this process. Teachers must
actively motivate students, guide them in applying their knowledge, and provide opportunities for
them to practice their logical reasoning skills. Candrawati and Hidayati (2017) further argue that
students who are able to enhance their logical thinking skills are more likely to succeed academically,
as these skills enable them to approach learning in a more structured, analytical manner. Thus,
developing logical thinking not only benefits students in their academic pursuits but also in their
overall problem-solving abilities.

Students' logical thinking skills need to be trained so that students are accustomed to using these
abilities. The ability to think logically is also influenced by the conditions/atmosphere of group
discussion activities that have been cultivated so far. Fios said that the ability to think logically
requires problem-investigation activities, by the opinion above. Problem-Based Learning is learning
with problem-based activities, this stimulates students' logical thinking skills. Based on the interview
results of the midterm test, students are still under the KKM. SD Negeri Buay Pemaca, the percentage
level that reached the KKM was only 49% of the 23 students. This fact proves that students' thinking
skills are still lacking. Providing material information and the learning process is influenced by the
teacher. Teachers can prevent learning boredom by using fun learning or developing varied learning
models so that learning is not boring. Based on this fact, it is necessary to propose alternative solutions
using fun learning models that can improve logical thinking skills. Therefore, innovation can be
applied using a problem-based learning model based on science edutainment. Problem based learning
can trigger problem solving skills in everyday life and will encourage the emergence of logical
thinking skills in students. Meanwhile, science edutainment makes science learning activities fun.
This is in accordance with the characteristics of the SD Negeri Buay Pemaca area which characterizes
the area with natural conditions that are in accordance with the water cycle material for learning
science.

The implementation of a Problem-Based Learning model based on science edutainment will
significantly improve students' logical thinking skills and problem-solving abilities at SD Negeri
Buay Pemaca compared to conventional learning models. This hypothesis is formulated based on the
idea that Problem-Based Learning (PBL) encourages students to engage in problem-solving activities
that stimulate their logical thinking. By integrating science edutainment, which introduces fun and
engaging learning activities, the learning process becomes more enjoyable and relevant to real-world
applications. Thus, it is expected that students will not only find the learning process more enjoyable
but also enhance their cognitive abilities, particularly in logical reasoning and problem-solving.
Consequently, the use of this innovative model will likely lead to improved academic outcomes and
overall student engagement in the learning process, particularly in natural science topics like the water
cycle that align with the local environmental context of SD Negeri Buay Pemaca.
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RESEARCH METHODS

The research method employed in this study was quantitative, specifically using a quasi-
experimental design. According to Creswell (2014), quasi-experimental research is suitable when
random assignment is not feasible, allowing researchers to study the impact of an intervention in real -
world educational settings. The design used in this study was the Nonequivalent Control Group
Design, where participants were not randomly assigned to groups, thus ensuring the research aligns
with the natural class arrangement (Gay et al., 2011). This study involved two class groups: the
experimental group and the control group. The experimental group was treated using the Problem-
Based Learning (PBL) model based on science edutainment, while the control group used the
traditional PBL model without the science edutainment element. As stated by Yew and Goh (2016),
PBL enhances problem-solving skills, while integrating science edutainment introduces a fun
learning environment that can further enhance student engagement and outcomes (Chang et al., 2017).

The data analysis technique used in this study involved several statistical tests conducted with
SPSS 16 software to ensure accurate and valid results. First, the normality test was performed using
the Kolmogorov-Smirnov test to check whether the data followed a normal distribution. If the data
were normally distributed, this would validate the use of parametric tests, as suggested by Field
(2013). Next, the Levene’s Test for Equality of Variances was conducted to determine whether the
variances between the experimental and control groups were equal, a key assumption for the
subsequent independent samples t-test (Levine, 2006). Finally, the independent samples t-test was
used to test the hypothesis by comparing the mean scores of the two groups. This test assessed whether
there was a statistically significant difference in the learning outcomes between students taught with
the science edutainment-based PBL model and those taught using the conventional PBL model
(Fraenkel & Wallen, 2012). A p-value of less than 0.05 would indicate a significant difference,
supporting the hypothesis that the innovative PBL model is more effective in improving students'
logical thinking and problem-solving skills.

RESULTS AND DISCUSSION
a. Normality Test
This normality test had performed to verify that the experimental class and control class had
a normal data distribution. The normality testing used the Kolmogorov-Smirnov test using SPSS
16.0 for windows. The results of the normality analysis test of students' logical thinking had
presented in the table below.
Table 1. Results of the Logical Thinking Normality Test

Class N  Kolmogorov- Smirnof Asymp Level of Annotation

Test Sig. Significance (Sig>0,05)

Initial Experimental 23 0.123 0.200 0.05 Normal
Control 25 0.133 0.200 0.05 Normal

Final Experimental 23 0.148 0.200 0.05 Normal
Control 25 0.149 0.200 0.05 Normal

Based on the results presented in Table 1, it was found that the Asymp. Sig. value in the
initial experimental class was 0.200, while the Asymp. Sig. value in the control class was also
0.200. These results indicate that the Asymp. Sig. value in both classes was greater than 0.05,
which means that the data on the students' initial critical thinking ability followed a normal
distribution. Similarly, the Asymp. Sig. value in the final experimental class was 0.200, and the
Asymp. Sig. value in the final control class was also 0.200. Since the Asymp. Sig. values in both
classes were greater than 0.05, it can be concluded that the data on students' final logical thinking
abilities also followed a normal distribution. Therefore, the data in both the experimental and
control groups, for both the initial and final measurements, showed a normal distribution.
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b. Homogeneity Test
The homogeneity test had performed to verify whether the data obtained from the pre-test
and post-test results in the experimental and control classes had the same variants or homogeneous
data. The homogeneity test in this study used the Levene Statistical test using SPSS 16.0 for
windows. The results of the analysis of the homogeneity test students' logical thinking ability had
presented in the table below.
Table 2. Results of Logical Thinking Homogeneity Test

Class Lavene dfl df2 Sig. Level of Annotation
Statistic Significance (Sig>0.05)
Initial  Experimental and 0.426 1 45 0.524 0.05 Homogenous
Control
Final  Experimental and 0.273 1 45 0.643 0.05 Homogenous
Control

Based on the results presented in Table 2, it was found that the Sig. value in the initial
experimental and control classes was 0.524. This result indicates that the significance value was
greater than 0.05, which means that the data variance for the students' initial critical thinking ability
in both classes was the same or homogeneous. Furthermore, the Sig. value in the final experimental
and control classes was 0.643. This result also shows that the significance value was greater than
0.05, indicating that the data variance for the students' final logical thinking ability in both classes
was the same or homologous. Therefore, it can be concluded that both the initial and final data in
the experimental and control classes showed equal or homogeneous variance.

c. The Results of the Effect Problem-Based Learning Model Based on Science Edutainment in
Improving Logical Thinking Ability

The aim of testing the logical thinking ability hypothesis was to determine whether there
was an influence of the Problem-Based Learning Model supported by Science Edutainment in
improving students' logical thinking ability. After conducting the prerequisite tests, including the
normality and homogeneity tests, the hypothesis was tested using the Independent Sample T-test
with SPSS 16.0 for Windows. The results of the logical thinking hypothesis test for both the
experimental and control classes are presented in the table below. Further explanation: by using
the Independent Sample T-test, the researcher aimed to assess whether there was a significant
difference in logical thinking ability between the two groups (the experimental and control classes)
after applying the Problem-Based Learning model integrated with a science edutainment approach.
If a significant difference is found, it would indicate that the implementation of this learning model
positively influenced the improvement of students' logical thinking ability in the experimental
class compared to the control class. The results of this analysis serve as the basis for concluding
whether the method is effective in enhancing students' logical thinking abilities.

Table 3. Results of Independent Sample T-test Logical Thinking

Levene's Test t-test for Equality of Means
for Equalitty
of Variances

F Sig. t df Sig. (2- Mean Std. 95% Confidence
tailed)  Difference  Error Interval of the
Difference
Lower  Upper
Logical Equal variances 422 516 4.431 46 .000 19.110 4.324 10.406  27.813
Thinking  assumed
Equal variances 4510 42.359 .000 19.110 4.256 10.524  27.696

not assumed

It was found that the significance value of the final students' logical thinking ability was
0.000. These results indicate that the significance value was less than 0.05, meaning that Ho (null
hypothesis) is rejected, and Ha (alternative hypothesis) is accepted. This means that the Problem-
Based Learning model supported by Science Edutainment has a significant influence on students'
logical thinking ability. Further explanation: A significance value (p-value) lower than 0.05
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suggests a statistically significant difference between the experimental and control groups.
Rejecting the null hypothesis implies that the change in students' logical thinking abilities is not
due to random chance but is instead a result of the instructional approach applied in the
experimental group. Therefore, the findings confirm that integrating the Problem-Based Learning
model with Science Edutainment effectively enhances students' logical thinking skills. This
method encourages students to engage in deeper reasoning, critical analysis, and problem-solving,
which are essential components of logical thinking.

The results showed a clear improvement in students' logical thinking abilities. Specifically, the
difference in test results before and after the application of the Problem-Based Learning model
integrated with Science Edutainment demonstrated a notable increase. The pretest scores, which
assess students' initial logical thinking ability, revealed an average score of 40.93, whereas the posttest
scores, after implementing the learning model, showed a significant increase with an average score
of 75.10. This increase was further analyzed using the N-Gain formula, which calculates the level of
improvement between the pretest and posttest scores. The N-Gain value obtained was 0.67, indicating
that the improvement falls within the moderate category. Further explanation: This moderate increase
suggests that the Science Edutainment-based Problem-Based Learning model effectively enhanced
students' logical thinking abilities. While the improvement was not categorized as high, the result still
signifies meaningful progress, as the students moved from a lower baseline to a significantly
improved understanding of logical thinking. This outcome highlights the effectiveness of engaging
students with problem-solving strategies and interactive learning tools, such as those provided by
Science Edutainment, to foster cognitive development and critical thinking skills in a practical
learning environment.

Discussion of Findings

The findings of the study show a notable increase in students' logical thinking abilities, which
can be evaluated through several key aspects. These include the students’ ability to grasp the essential
concepts of a subject, make informed decisions, and apply reasoning to draw conclusions. Throughout
the learning process, particularly during discussion activities, students were engaged in identifying
and analyzing problems. This approach requires students to use logical thinking in evaluating and
reasoning through the problem-solving process (Hmelo-Silver, 2004; Tofade et al., 2013; Wale &
Bishaw, 2020). The success of the Problem-Based Learning (PBL) model, supported by Science
Edutainment, is evident in how it encourages students to think more critically and logically. The
activities designed under this model prompted students to identify core issues, analyze information
systematically, and reason through potential solutions. This process not only improves their problem-
solving skills but also fosters a deeper understanding of the subject matter by requiring active
engagement and logical thought.

The paragraph underscores the crucial role that activities such as decision-making, drawing
conclusions, and problem-solving play in developing students' logical thinking skills (Octaria, 2017).
These activities are essential not only in academic contexts, such as solving mathematics problems,
but also in addressing real-life challenges. Engaging students in such tasks encourages them to think
critically and apply reasoning to come up with practical solutions. At the primary school level, logical
thinking involves specific features like the ability to draw conclusions and validate those conclusions
based on prior experiences, as pointed out by Widyastuti & Pujiastuti (2014). This ability to reflect
on past knowledge and experiences is key to building sound reasoning skills. Additionally, Rohman
et al. (2018) identify three core indicators of logical thinking: (1) understanding concepts, (2) making
informed decisions, and (3) applying reasoning. These components are interconnected and essential
for effective problem-solving. Understanding concepts enables students to comprehend the issues
they are tackling, making decisions involves choosing the best course of action based on available
data, and reasoning helps them justify their conclusions and decisions logically. Together, these
indicators form the foundation for developing strong critical thinking and analytical skills. By
nurturing these abilities early on, students are better equipped to handle more complex problems in
higher levels of education and in real-world scenarios (Yue et al., 2017; Thornhill-Miller et al., 2023).
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Thus, fostering logical thinking through practical activities helps students build a skill set that is
essential for lifelong learning and adaptability.

a.

60

Students' logical thinking ability on concept indicator

The increase in students' logical thinking ability on the concept indicator, from 53% in the
pretest to 85% in the posttest, with an index increase of 32%, clearly demonstrates the effectiveness
of the Problem-Based Learning (PBL) model supported by Science Edutainment. This
improvement reflects that students are not only able to provide relevant concepts but also articulate
ideas more effectively when solving problems. The ability to present concepts simply and logically
is enhanced through this innovative learning model, which encourages students to actively engage
in the learning process (Flores et al., 2012).

By using Problem-Based Learning, students are encouraged to approach problems by
generating creative and original concepts. This method nurtures their logical thinking skills by
placing them in scenarios where they must analyze situations, identify the core issues, and propose
viable solutions. The incorporation of Science Edutainment makes this process more engaging and
accessible, allowing students to understand complex concepts in a more interactive and enjoyable
manner. Moreover, this learning model fosters collaboration and discussion among students,
further reinforcing their ability to communicate and refine their ideas logically and effectively.
Ultimately, the PBL model not only enhances their logical thinking but also equips students with
the skills to approach problem-solving creatively and systematically, a crucial skill set for
academic and real-world success (Morreira et al., 2020; Taylor et al., 2021).

Students' logical thinking ability on the decision indicator

The significant increase in students' logical thinking ability on the decision-making
indicator, from a pretest score of 46% to a posttest score of 80%, with an index increase of 34%,
highlights the effectiveness of providing students with opportunities to develop their decision-
making skills. This improvement demonstrates that students are now better equipped to identify
and determine the appropriate steps for solving problems. Through the implementation of the
Problem-Based Learning (PBL) model, students are actively involved in the problem-solving
process. They are encouraged to explore various aspects of the problem and engage in observation
to gather relevant information. This exploratory process allows students to evaluate different
approaches, critically analyze the available data, and make informed decisions about how to tackle
the problem. The collaborative nature of working in groups further enhances this ability, as
students can exchange ideas, assess potential solutions, and ultimately choose the best course of
action based on logical reasoning and collective input (Graesser et al., 2018; Amelkin et al., 2018).
By fostering a learning environment where students are responsible for determining problem-
solving steps, the PBL model helps them develop autonomy in their decision-making processes.
This skill is essential not only for academic success but also for real-world applications, where
individuals must make strategic decisions based on analysis and evidence. Overall, this increase
in decision-making ability reflects a deeper understanding of the problem-solving process,
encouraging students to think critically and logically in order to achieve effective solutions (Adler
& Heckscher, 2018; Zawacki-Richter et al., 2019).

. Students' logical thinking skills on the reasoning indicator

The significant improvement in students' logical thinking skills on the reasoning indicator,
with a pretest score of 37% and a posttest score of 73%, resulting in a 36% increase, demonstrates
a notable enhancement in their ability to draw logical conclusions. This growth highlights the
effectiveness of the Problem-Based Learning (PBL) model supported by Science Edutainment in
fostering reasoning skills. By utilizing this learning model, students are given opportunities to
actively engage in the problem-solving process, which involves not only identifying solutions but
also reasoning through the steps required to reach those solutions. The PBL model emphasizes
hands-on experiences, where students are tasked with analyzing information, connecting various
concepts, and ultimately drawing well-reasoned conclusions. This approach encourages them to
think critically about the information at hand and systematically apply logical reasoning to come
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to a decision. Furthermore, the integration of Science Edutainment makes the learning process
more enjoyable and engaging, which in turn enhances students' focus and participation. The fun
and interactive elements of this approach help reduce the cognitive load, allowing students to
process information more effectively and develop stronger reasoning skills. As students are
required to conclude their activities during discussions, the continuous practice of reasoning and
concluding during classroom tasks reinforces their ability to articulate well-thought-out solutions.
Overall, this improvement in reasoning ability reflects the power of combining Problem-Based
Learning with Science Edutainment to create a dynamic, enjoyable, and intellectually stimulating
learning environment. The model not only supports students in drawing conclusions but also
strengthens their overall critical thinking and logical reasoning abilities, preparing them for more
complex problem-solving scenarios in the future.

Based on the results of this study, the Science Edutainment-based Problem-Based Learning
(PBL) model has demonstrated a substantial impact on enhancing students' logical thinking abilities.
This is evidenced by the notable increase in the average N-Gain between the experimental class,
which utilized the PBL model, and the control class. The N-Gain score of 0.67, categorized as
moderate, indicates that the Science Edutainment-supported PBL approach in science learning
effectively strengthens students' logical thinking skills. This finding underscores the critical role of
logical thinking in the learning process. As thinking skills are directly linked to the learner's ability
to absorb and process information, improve learning speed, and enhance overall learning
effectiveness, developing these skills becomes paramount in educational settings. Logical thinking,
in particular, enables students to analyze problems, evaluate solutions, and make informed decisions,
which are essential competencies in both academic and real-world contexts. Learners who are trained
to think critically and logically show a positive trajectory in their educational development (Liu et al.,
2015; Almulla, 2020; Dwyer, 2023). The ability to think is not merely a cognitive exercise but a
transformative process that fosters deeper understanding and long-term retention of knowledge. The
PBL model’s effectiveness lies in its grounding in real-life problems and events, which resonate with
the learner's environment. By connecting academic content with practical, everyday scenarios, the
model helps bridge the gap between theoretical knowledge and real-world application, further
enhancing students' problem-solving skills. Moreover, the integration of Science Edutainment within
this model adds an engaging and interactive dimension to the learning experience (Von Esch &
Kavanagh, 2018; Tsybulsky & Muchnik-Rozanov, 2019). This approach not only makes learning
more enjoyable but also facilitates a more profound engagement with complex scientific concepts,
helping students to better internalize and apply what they learn. The PBL model's focus on student-
driven inquiry, combined with the immersive nature of Science Edutainment, cultivates an
environment where learners actively participate in their learning journey, leading to more meaningful
cognitive development (Schutz et al., 2019).

The ability to think critically and logically plays a pivotal role in enhancing a student’s learning
ability, speed, and overall effectiveness in absorbing new information. Thinking skills are essential
because they form the cognitive foundation that enables students to analyze, evaluate, and synthesize
knowledge. This connection between thinking skills and learning underscores the importance of
cultivating these skills early on in a student’s educational journey. As Lutfianasari et al. (2018)
suggest, students who are systematically trained to think critically tend to demonstrate marked
improvements in their educational outcomes, as their development is positively influenced by their
enhanced cognitive abilities. Developing students’ logical thinking skills should start as early as
possible, as these skills serve as crucial preconditions for advanced cognitive processes. Ratna (2015)
emphasizes that logical thinking skills are not isolated but rather interconnected within a broader
cognitive framework. This structural connection implies that the various components of logical
thinking—such as reasoning, problem-solving, and decision-making—are inherently linked to one
another and to the way students process information. Logical thinking requires students to validate
cognitive conclusions, meaning they must engage in a structured process of evaluating the
information at hand and drawing sound, reasoned conclusions. Moreover, the form and process of
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logical thinking share a deep structural relationship, where each step in reasoning and problem-
solving builds upon the previous one. This continuous and iterative process strengthens cognitive
functions, as students learn not just to memorize facts but to engage in deeper analysis and validation
of ideas. By fostering these skills early, educators can help students build a solid foundation for
lifelong learning, enabling them to approach complex challenges with confidence and clarity.

Based on the explanation above, it can be concluded that the use of the Problem-Based Learning
(PBL) model integrated with Science Edutainment makes a significant contribution to enhancing
students' logical thinking skills (Prafitasari et al., 2021; Ye & Zhou, 2022). This approach is highly
effective because the PBL model, combined with the engaging nature of Science Edutainment,
provides structured learning steps that are designed to facilitate problem-solving and cognitive
development in students. The key strength of this model lies in its ability to encourage students to
actively engage with problems presented during the learning process. By simulating real-life
challenges or complex academic questions, the PBL model pushes students to think logically and
critically to find solutions (Allison & Pan, 2011; Daungcharone & Thongkoo, 2022). Science
Edutainment adds another layer of engagement, making the learning experience more interactive and
enjoyable, which helps sustain students’ attention and interest in problem-solving tasks.

The structured steps in the PBL model guide students through the process of identifying the
problem, analyzing it, gathering relevant information, and applying logical reasoning to propose
solutions. This method ensures that students are not passive recipients of information, but active
participants in their learning journey. They are required to think logically at every stage, from
understanding the problem to formulating and defending their conclusions. Moreover, by fostering
an environment where problem-solving is central to learning, this approach promotes the
development of higher-order thinking skills. Logical reasoning, critical analysis, and decision-making
are all crucial aspects of solving the problems presented by the teacher. The iterative process of
working through problems helps solidify students' ability to think logically, as they must constantly
evaluate information, make connections, and justify their solutions based on evidence and reasoning.

In conclusion, the Problem-Based Learning model, enhanced by Science Edutainment, offers a
comprehensive framework that not only makes learning more engaging but also strengthens students'
logical thinking abilities. By encouraging active participation, critical reflection, and hands-on
problem-solving, this model ensures that students are better equipped to think logically and
systematically about complex issues, both inside and outside the classroom.

CONCLUSIONS

Based on the results, it can be concluded that the Problem-Based Learning (PBL) Model
integrated with Science Edutainment significantly enhances students’ logical thinking skills in science
education. Statistical analysis using the independent sample t-test showed a significance value of
0.000 (p < 0.05), indicating a meaningful difference between the experimental and control groups.
The PBL model fosters active learning and problem-solving, while Science Edutainment makes
learning more interactive and engaging, promoting deeper cognitive processing. Overall, this
approach improves both academic performance and critical thinking, essential for future success in
academic and real-world problem-solving.

The findings of this study have both theoretical and practical implications for education.
Theoretically, they support constructivist learning theory by demonstrating that integrating Problem-
Based Learning (PBL) with Science Edutainment enhances students' logical thinking and cognitive
development through active and engaging learning. This aligns with theories emphasizing the
importance of real-world problem-solving and multisensory learning in fostering higher-order
thinking skills. Practically, the results suggest that educators should adopt this approach in their
teaching strategies, particularly in science education, to improve students' critical thinking and
problem-solving abilities. By utilizing real-life scenarios and interactive content, teachers can create
more engaging and effective learning experiences. This approach can also guide curriculum design,
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ensuring that students develop essential cognitive skills for academic success and real-world
challenges.

For future research, it is recommended to explore the long-term effects of integrating the
Problem-Based Learning (PBL) model with Science Edutainment on students' logical thinking and
problem-solving abilities. Researchers could expand the study across different subject areas and
educational levels to determine the generalizability of the findings. Additionally, investigating the
impact of this model on other cognitive skills, such as creativity and critical thinking, would provide
a broader understanding of its benefits. Future studies could also compare the effectiveness of PBL
with other interactive learning models to assess which methods yield the most significant
improvement in student outcomes. Finally, incorporating qualitative data, such as student feedback
and teacher observations, could provide deeper insights into the learning process and identify areas
for improvement in implementing these innovative teaching approaches.
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