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Abstract. Project-Based Learning (PjBL) model in enhancing fourth-grade students'
creative thinking skills within the Integrated Science (IPAS) subject, specifically on the
'Indonesia's Rich Culture' topic, at UPTD SD Negeri 124401 Pematangsiantar. Employing
a quantitative experimental approach with a One-Group Pretest-Posttest design (N=25),
the research utilized validated essay tests to measure the learning outcomes. The data
analysis, performed using the N-Gain formula, revealed a significant improvement in
creative thinking skills, with an average pretest score of 48.08 and a posttest score of 88.00.
The calculated N-Gain of $0.7832$ (78.32%) falls into the 'High and Effective' category.
These findings strongly suggest that the PjBL model is highly effective in significantly
improving students' creative thinking abilities, thus recommending its implementation for
developing higher-order thinking skills in IPAS instruction
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1 Introduction

The rapid transformation of global society in the 21st century has brought significant
implications for education systems worldwide [1], [2], [3]. Advances in science, technology,
and information have reshaped the skills required for individuals to participate effectively in
social, economic, and professional contexts. As a result, contemporary education emphasizes
not only the acquisition of factual knowledge but also the development of higher-order thinking
skills, particularly creative thinking [4], [5], [6]. Creativity is increasingly recognized as a core
competency that enables learners to generate novel ideas, adapt to complex situations, and solve
multifaceted problems[7], [8], [9]. In science education, creative thinking plays a vital role in
inquiry, experimentation, interpretation of data, and the application of scientific knowledge to
real-world contexts.

Integrated science education has emerged as a strategic approach to address the complexity of
real-life problems that transcend disciplinary boundaries. Rather than treating scientific
concepts as isolated domains, integrated science encourages learners to connect knowledge from
multiple fields and apply it holistically [10]. In Indonesia, this approach has been formalized
through the Merdeka Curriculum, which introduces Integrated Science (IPAS) at the elementary
level by combining natural sciences and social sciences into a unified subject. The integration
aims to promote contextual learning, interdisciplinary understanding, and the development of
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essential competencies such as critical and creative thinking. However, the successful
implementation of integrated science learning requires instructional models that actively engage
students and support the development of these competencies.

One instructional approach that has gained increasing attention for its potential to foster creative
thinking is Project-Based Learning (PjBL) [11], [12], [13]. PjBL is a student-centered
pedagogical model that engages learners in exploring authentic problems through extended
projects, culminating in concrete products or presentations. Rooted in constructivist learning
theory, PjBL emphasizes active learning, collaboration, inquiry, and reflection [14]. Students
are encouraged to take responsibility for their learning by asking questions, investigating
solutions, and constructing knowledge through meaningful experiences. These characteristics
make PjBL particularly relevant for promoting creative thinking, as students are required to
generate ideas, evaluate alternatives, and produce original outcomes.

Previous research has consistently reported positive effects of PjBL on various learning
outcomes, including motivation, engagement, problem-solving skills, and higher-order
thinking. In science education, PjBL has been shown to enhance students’ understanding of
scientific concepts by situating learning within real-world contexts[11], [15]. Moreover, PjBL
has been widely associated with improvements in creative thinking skills, as project activities
provide opportunities for idea fluency, flexibility in thinking, originality, and elaboration.
Through collaborative inquiry and iterative design processes, students learn to approach
problems from multiple perspectives and develop innovative solutions.

In recent years, the integration of PjBL with interdisciplinary learning has become a prominent
trend in educational research. Studies indicate that when PjBL is implemented within
interdisciplinary frameworks, students are more likely to develop creative problem-solving
abilities and transferable skills relevant to contemporary challenges. The interdisciplinary nature
of projects encourages learners to synthesize knowledge across domains, thereby supporting
deeper understanding and creativity. These findings suggest that PjBL aligns well with the goals
of integrated science education, where students are expected to connect scientific concepts with
social, cultural, and environmental contexts.

Despite the growing body of literature on PjBL, several gaps remain, particularly in the context
of elementary education and integrated curricula. Much of the existing research on PjBL and
creative thinking has focused on secondary or higher education settings, often within single-
discipline science instruction. Empirical studies examining the implementation of PjBL in
elementary integrated science classrooms are still limited, especially in contexts where
curriculum reform is in its early stages. Elementary learners possess unique cognitive and
developmental characteristics that require carefully designed instructional approaches, making
it essential to investigate how PjBL functions at this level.

In the Indonesian context, the implementation of the Merdeka Curriculum represents a major
shift toward competency-based, student-centered learning. While the curriculum emphasizes
creativity, critical thinking, and contextual learning, teachers often face challenges in translating
these principles into classroom practice. The integration of natural and social sciences within
IPAS further complicates instructional design, as teachers must balance content coverage with
meaningful interdisciplinary learning experiences. Consequently, there is a need for empirical
evidence that examines instructional models capable of supporting creative thinking
development within elementary IPAS learning.



Project-Based Learning offers a promising solution to these challenges. By engaging students
in interdisciplinary projects grounded in real-life contexts, PjBL has the potential to
operationalize the goals of the Merdeka Curriculum in elementary classrooms. Through project
activities, students can explore scientific concepts while simultaneously considering social and
cultural dimensions, fostering holistic understanding and creativity. However, empirical
evidence supporting the effectiveness of PjBL in enhancing creative thinking within elementary
IPAS learning remains scarce. This lack of evidence highlights the importance of conducting
context-specific studies to inform instructional practice and curriculum implementation.

Furthermore, assessing creative thinking in PjBL environments presents methodological
challenges. Creative thinking is a multidimensional construct encompassing fluency, flexibility,
originality, and elaboration. Capturing these dimensions requires appropriate assessment
instruments and analytical approaches. Many previous studies rely on traditional assessments
that may not fully reflect students’ creative processes and outcomes. Therefore, research that
employs validated instruments and systematic analysis, such as pretest—posttest designs and
normalized gain measures, can provide valuable insights into the impact of PjBL on creative
thinking development.

Given these considerations, this study aims to investigate the impact of the Project-Based
Learning model on students’ creative thinking ability in elementary Integrated Science (IPAS)
learning. By examining changes in creative thinking performance before and after the
implementation of PjBL, this study seeks to provide empirical evidence on the potential of
project-based instruction to support creativity within an integrated curriculum framework. The
study is situated in an authentic elementary classroom context during the implementation of the
Merdeka Curriculum, offering insights into real-world instructional practices and learning
outcomes.

The contribution of this study lies in its focus on elementary integrated science education, a
context that has received limited attention in PjBL research. By aligning PjBL with the
interdisciplinary structure of IPAS learning, the study extends existing literature on creative
thinking development and project-based instruction. Additionally, the findings are expected to
inform teachers, curriculum developers, and policymakers about the practical implications of
implementing PjBL in elementary classrooms to foster creative thinking skills.

In summary, creative thinking is a crucial competency in contemporary education, particularly
within integrated science learning environments. Project-Based Learning represents a
pedagogical approach that aligns with constructivist principles and the goals of the Merdeka
Curriculum. However, empirical evidence examining its impact on creative thinking in
elementary IPAS learning remains limited. Addressing this gap, the present study investigates
the effect of the PjBL model on students’ creative thinking ability in elementary integrated
science education, contributing to both theoretical understanding and practical application of
innovative instructional models.

2 Method

This study adopted a quantitative research approach utilizing a pre-experimental design,
specifically the One-Group Pretest-Posttest Design. This design was chosen to efficiently



measure the effect of a particular treatment (X) by comparing the participants' initial ability
(Pretest O1) against their ability after the intervention (Posttest O2).

This study employed a One-Group Pretest-Posttest design due to ethical, administrative, and
contextual constraints within the elementary school setting, where the implementation of
different instructional approaches across parallel classes was not permitted. This pre-
experimental design was considered appropriate for generating preliminary empirical evidence
on the potential impact of Project Based Learning (PjBL) on students’ creative thinking skills
in Integrated Science. By measuring the same participants before and after the intervention, the
design allows for the control of individual differences in prior ability and learning
characteristics, enabling a more sensitive detection of change attributable to the instructional
treatment. Although causal inference is limited, several procedures were implemented to reduce
threats to internal validity, including the use of standardized instructional materials, consistent
teacher implementation, identical assessment instruments with adequate time intervals, and the
calculation of effect sizes. Therefore, the findings are intended to provide initial insights that
may inform future studies employing more rigorous experimental or quasi-experimental
designs.

Table 1. Research Design One Group Pretest-Postest

Design
Phase Notation Description
Pre-
Intervention (0)1 Initial assessment of creative thinking skills.
Implementation of the Project-Based Learning
Intervention X (PjBL) model.
Post-
Intervention 02 Final assessment of creative thinking skills.

2.1 Setting and Sample

The research was conducted at UPTD SD Negeri 124401 Pematangsiantar during the odd
semester of the 2025/2026 academic year. This specific elementary school setting provided the
necessary environment for a quasi-experimental study aimed at addressing initial findings of
low student engagement and learning difficulties in the Integrated Science (IPAS) subject,
particularly concerning the topic of "Indonesia's Rich Culture." The selection of this context
ensured the intervention the Project-Based Learning (PjBL) model was tested on a population
where the need for enhancing creative thinking skills was clearly identified.

The entire population of fourth-grade students at UPTD SD Negeri 124401 was designated as
the sample using the census sampling technique (saturated sample). Consequently, the total
sample size consisted of 25 students. Utilizing the entire population as the sample size
maximized the data pool and eliminated sampling error, which is particularly suitable for small,
specific populations in educational settings where generalizing findings back to that specific
population is the primary objective.



2.1 Data Analysis Technique

The data were analyzed quantitatively to determine the effectiveness and impact of the PjBL
model. Analysis Method: The Normalized Gain (N-Gain) formula was used to measure the
difference and extent of improvement in creative thinking skills between the pretest and posttest
scores.

N — Gai Posttest Score — Pretest Score X 100
am = Maximum Ideal Score — Pretest Score

Table 2. N-gain Criteria

N-gain value Criteria

N-gain >0, 70 High
0, 30 < N-gain < 0,70 Medium

N-gain <0, 30 Low

This analysis provides preliminary evidence of an improvement in students’ creative thinking
skills following the implementation of the Project-Based Learning model.

3. Results And Discussion

3.1 Instrument Validity

The research instrument, a 10-item essay test designed to measure creative thinking, was
rigorously validated by two experts (a lecturer and a teacher). All items demonstrated High
Validity across content, construct, and linguistic dimensions, achieving an Aiken's V coefficient
of 1.000. This outcome confirmed the reliability and suitability of the instrument for data
collection.

3. 2 Pretest and Posttest Scores

The study utilized a One-Group Pretest-Posttest design with N=25 fourth-grade students. The
implementation of the Project-Based Learning (PjBL) model was the intervention applied over
the subject "Indonesia's Rich Culture" (IPAS).

Table 3. Pretest and Posttest Scores

Assessment Mean Score Increase (Points) Interpretation

Pretest (O1) 48.08 - Below the target minimum competency
Posttest (02

) 88.00 +39.92 Significant improvement,

The results show a substantial increase in students' mean creative thinking scores from 48.08
(Pretest) to 88.00 (Posttest). This preliminary comparison suggests an observed improvement
in creative thinking skills following the implementation of the PjBL intervention.

3.3 Effectiveness Analysis: Normalized Gain (N-Gain)

The effectiveness of the PjBL model was quantitatively confirmed using the Normalized Gain
(N-Gain) analysis



Table 4. Metric Analysis: Normalized Gain (N-Gain)

Metric Score Classification

Average N-Gain Score (g7) 7,832 High

Average N-Gain Percent 78.32% | Effective

The high N-Gain score (0.7832) indicates a substantial improvement in students’ creative
thinking skills following the implementation of the PjBL model. Individual analysis further
revealed that 92% of the students (23 out of 25) achieved a 'High' category increase, with no
students falling into the "Low' category

3.4 Discussion

The findings of this study indicate an observable and meaningful improvement in students’
creative thinking skills following the implementation of the Project-Based Learning (PjBL)
model in elementary Integrated Science (IPAS) learning [16]. The substantial increase in mean
scores from the pretest to the posttest suggests that students demonstrated higher levels of
creative thinking after participating in project-based instructional activities [17]. This
improvement reflects not only quantitative score gains but also qualitative changes in how
students approached learning tasks, particularly in generating ideas, exploring alternative
solutions, and expressing originality within integrated science contexts.

The observed enhancement in creative thinking may be closely linked to the pedagogical
characteristics of PjBL. By emphasizing active student engagement, inquiry-driven problem
exploration, collaboration, and the production of meaningful learning artifacts, PjBL creates
learning conditions that are conducive to creativity development [18]. Students are encouraged
to take ownership of their learning, pose questions, test ideas, and revise their work based on
feedback, all of which are essential processes in creative cognition. Unlike traditional teacher-
centered instruction, PjBL positions students as active constructors of knowledge, enabling
them to interact deeply with content and learning experiences in ways that stimulate creative
thinking.

The high Normalized Gain (N-Gain) score further indicates that the improvement in students’
creative thinking skills was not merely incremental but substantial for most participants. The
fact that a large proportion of students achieved gains categorized as high suggests that PjBL
may provide a supportive and inclusive learning environment in which students with varying
initial abilities are able to improve meaningfully. Through collaborative project work, students
are exposed to diverse perspectives and ideas, which may enhance cognitive flexibility and idea
fluency. Moreover, opportunities to design, present, and refine project outputs may foster
originality and elaboration, key dimensions of creative thinking.

From a theoretical standpoint, these findings are consistent with constructivist learning theory,
which posits that knowledge and skills are constructed most effectively when learners actively
engage with content through meaningful and contextualized experiences. In PjBL settings,
learning occurs through interaction with problems that are authentic and relevant to students’
lives, allowing them to integrate prior knowledge with new information. Such learning
environments encourage experimentation, reflection, and social negotiation of meaning, all of
which contribute to the development of creative thinking skills. The results of this study



therefore provide empirical support for the application of constructivist principles in elementary
integrated science education.

Within the context of IPAS learning, which integrates concepts from both natural and social
sciences, PjBL appears particularly well suited to supporting interdisciplinary thinking. The
project theme used in this study, such as “Indonesia’s Rich Culture,” enabled students to connect
scientific concepts with cultural and social realities, encouraging them to view knowledge as
interconnected rather than compartmentalized. This interdisciplinary engagement may have
helped students approach learning tasks from multiple perspectives, thereby strengthening core
components of creative thinking, including fluency, flexibility, originality, and elaboration. By
navigating the intersections between scientific understanding and social context, students were
challenged to think beyond single-discipline solutions and develop more holistic and creative
responses.

The findings of this study are consistent with previous research reporting positive associations
between PjBL implementation and improvements in creative thinking skills in elementary
education settings. Prior studies have demonstrated that project-based approaches can enhance
students’ motivation, engagement, and creative output by providing opportunities for inquiry
and authentic problem-solving. This study extends existing literature by offering contextual
evidence from elementary IPAS learning, an integrated curriculum framework that has received
limited empirical attention, particularly in the early stages of its implementation under the
Merdeka Curriculum.

Despite these promising results, it is important to interpret the findings cautiously due to the
limitations inherent in the One-Group pretest-posttest research design. The absence of a control
group means that the observed improvements in creative thinking cannot be attributed
exclusively to the PjBL intervention. Potential confounding factors, such as student maturation,
familiarity with assessment instruments, or exposure to external learning experiences, may also
have contributed to the increase in posttest scores. However, the use of validated measurement
instruments, consistent instructional procedures, and N-Gain analysis enhances the credibility
of the findings as preliminary empirical evidence of learning improvement.

Overall, this study contributes to the growing body of literature on Project-Based Learning by
providing evidence of its potential to support creative thinking development in elementary
Integrated Science (IPAS) learning. By situating PjBL within an interdisciplinary curriculum
framework, the study highlights the relevance of project-based approaches for fostering
creativity in complex learning environments. At the same time, the findings underscore the need
for future research employing more rigorous experimental or quasi-experimental designs, larger
samples, and longitudinal data to establish stronger causal inferences and to further explore how
PjBL influences the development of creative thinking skills in integrated science education.

4. Conclusion

This study investigated the implementation of the Project-Based Learning (PjBL) model in
elementary Integrated Science (IPAS) learning and examined observed changes in students’
creative thinking skills. The findings indicate a positive trend in students’ creative thinking
performance following the implementation of PjBL, as evidenced by the increase in mean
pretest—posttest scores and the high Normalized Gain (N-Gain) value. These results suggest that
PjBL has the potential to facilitate creative thinking development by engaging students in active,
contextual, and interdisciplinary learning experiences that align with the objectives of integrated
science education under the Merdeka Curriculum.



The observed improvement in creative thinking can be attributed to several core characteristics
of PjBL. First, PjBL situates learning within authentic and meaningful problem contexts,
enabling students to connect scientific concepts with real-life situations and social phenomena.
In IPAS learning, where natural and social sciences are integrated, project activities provide
opportunities for students to explore issues holistically, encouraging flexibility, originality, and
elaboration of ideas. Through collaborative inquiry, students are required to generate multiple
solutions, negotiate perspectives, and refine their ideas—processes that are closely associated
with creative thinking development. Thus, the findings reinforce theoretical perspectives that
view creativity as a dynamic cognitive process nurtured through active engagement and
interdisciplinary problem-solving. Furthermore, the interdisciplinary nature of IPAS learning
appears to be well supported by the PjBL model. By integrating scientific inquiry with social
and cultural contexts, PjBL allows students to perceive knowledge as interconnected rather than
fragmented. This learning environment encourages students to move beyond rote memorization
toward higher-order thinking, including the ability to reframe problems and propose innovative
solutions. The results of this study therefore extend existing PjBL research by demonstrating its
relevance and applicability within an integrated elementary curriculum, particularly during the
early implementation phase of the Merdeka Curriculum. From a practical standpoint, the
findings offer important implications for elementary school teachers. PjBL can be adopted as
an effective instructional approach to promote student engagement, idea generation, and
creative expression in IPAS learning. Teachers are encouraged to design interdisciplinary
projects that are developmentally appropriate and closely aligned with learning objectives, while
also allowing sufficient flexibility for student exploration. Clear project guidelines, scaffolding
strategies, and continuous feedback are essential to support students throughout the creative
process. Additionally, incorporating structured reflection activities such as journals, group
discussions, or project presentations can help students articulate their thinking processes and
deepen their creative engagement.

Assessment practices also play a critical role in supporting creative thinking development within
PjBL environments. The use of open-ended and performance-based assessments, such as essay-
based tasks, project reports, and presentations, enables teachers to capture multiple dimensions
of creativity, including fluency, originality, and elaboration. Such assessments are particularly
relevant in IPAS learning, where creative outcomes may manifest differently across scientific
and social domains. By employing diverse assessment strategies, teachers can obtain a more
comprehensive understanding of students’ creative thinking progress and provide more
meaningful feedback.

Despite these promising findings, several limitations must be acknowledged. The pre-
experimental research design, which did not include a control or comparison group, limits the
ability to draw strong causal conclusions regarding the effectiveness of PjBL. Improvements in
creative thinking scores may have been influenced by extraneous factors such as student
maturation, increased familiarity with test formats, or repeated exposure to similar tasks.
Additionally, the relatively small sample size and short duration of the intervention may restrict
the generalizability of the findings to other educational contexts or student populations.
Therefore, the results of this study should be interpreted as preliminary empirical evidence
rather than definitive proof of effectiveness. Future research is recommended to address these
limitations by employing more rigorous experimental or quasi-experimental designs that include
control groups and randomization where feasible. Studies with larger and more diverse samples
would enhance the external validity of the findings and provide a clearer picture of PjBL’s
impact across different school settings. Longitudinal research designs are also needed to



examine the sustainability of creative thinking development over time and to explore how
repeated exposure to PjBL influences students’ creative trajectories. Furthermore, future studies
may investigate additional variables, such as teacher pedagogical competence, project design
quality, and student collaboration dynamics, to better understand the mechanisms through which
PjBL supports creative thinking in integrated science education. In summary, this study
contributes to the growing body of literature on Project-Based Learning by providing empirical
insights into its implementation within elementary Integrated Science (IPAS) learning under the
Merdeka Curriculum. While acknowledging its methodological limitations, the study highlights
the potential of PjBL as a pedagogical approach that supports creative thinking development
through interdisciplinary, contextual, and student-centered learning experiences. These findings
underscore the need for continued research and pedagogical innovation to optimize PjBL
implementation and to strengthen its role in fostering creativity in elementary integrated science
education.
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