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Abstract: Project-based learning (PjBL) in integrated science is an innovative approach 
that combines various scientific concepts through problem-based projects to enhance 
students' creative thinking skills by offering meaningful, contextual, and challenging 
learning experiences. The purpose of this study was to explore the implementation of 
PjBL  in the integrated science subject for developing students' creative thinking skills at 
a Madrasah Tsanawiyah (MTs) in Sukabumi City. This study utilized a qualitative 
method with a case study approach. Data were gathered through observations, 
interviews, and document analysis. The study involved an eighth-grade integrated 
science teacher and 29 eighth-grade students. This study focused on project-based 
integrated science learning in developing students' creative thinking skills. The findings 
indicated that the teacher already acquired a sufficient understanding of creative 
thinking skills. The teacher also recognized that creative thinking skills are crucial in 
integrated science learning, particularly in helping students understand concepts more 
deeply, connect various scientific aspects, and apply concepts in real-life situations. The 
implementation of project-based integrated science learning at the MTs followed several 
stages: project planning, project execution, result presentation, and reflection. Through 
project-based learning, students were more motivated to think creatively, generate 
innovative ideas, and confidently express their opinions. Overall, project-based learning 
is regarded as an effective approach to fostering students' creative thinking abilities while 
also creating more immersive and meaningful learning experiences. These findings 
support the integration of project-based learning into national science education 
strategies and curriculum policies to enhance creative thinking skills among students 
across Indonesia. 
 
Keywords: Creative Thinking Skills; Integrated Science; Madrasah Tsanawiyah; Project-
Based Learning.  

  

Introduction  
 

Science is fundamentally essential in human life 
(Kemendikbudristek, 2022). As time progresses, science 
has become increasingly structured as a discipline that 
not only helps humans understand the world, but also 
drives various innovations and technologies that shape 
modern civilization (Fakaruddin et al., 2024). In  
education, science is one of the core subjects taught from 
an early age (Şener et al., 2015) because it is not merely a 

collection of theories about nature, but also fosters 
students’ scientific thinking (Yager, 2009). At junior 
secondary level, including MTs level, science education 
aims not only to introduce fundamental scientific 
concepts, but also to develop students' creative thinking 
skills (Agustin et al., 2021). Through studying science, 
students are trained to systematically observe 
phenomena, ask questions, collect data, conduct 
experiments, and draw evidence-based conclusions 
(Klentien & Wannasawade, 2016).  Science not only 
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plays a role in providing an understanding of natural 
phenomena but is also closely related to the 
development of creative thinking skills  (Daud et al., 
2012). 

According to  Yildiz and  Guler (2021), creative 
thinking is the ability to generate new ideas, innovative 
solutions, or unconventional approaches to problem-
solving. Creative thinking skills are essential 
competencies that students must possess to face 
increasingly complex global challenges, where 
technological advancements, digitalization, and the 
Fourth Industrial Revolution demand individuals to 
think innovatively and adaptively  (Fitria et al., 2024). In 
facing global competition, students need to develop the 
ability to generate original ideas, solve problems 
flexibly, and integrate various disciplines to create 
solutions relevant to contemporary needs. Creative 
thinking is not limited to generating new ideas, but also 
involves the ability to view problems from multiple 
perspectives, connect different concepts, and develop 
original and applicable solutions (Pramesti et al., 2022).   
Creative thinking is a fundamental component of 
science learning, as it not only fosters a deeper 
understanding of scientific concepts, but also cultivates 
essential problem-solving skills applicable to real-world 
challenges (Şener et al., 2015).  Creative thinking consists 
of four key aspects that support problem-solving and the 
development of understanding: fluency, flexibility, 
originality, and elaboration (Yildiz & Guler, 2021). These 
four aspects work synergistically to help students grasp 
scientific concepts more effectively while also fostering 
thinking skills that are transferable to diverse real-world 

situations. 
Well-designed science learning can serve as a 

platform for students to develop creative thinking skills 
(Julianto et al., 2022). However, in science education, 
students' creative thinking abilities often face various 
challenges that hinder their ability to explore new ideas 
and find innovative solutions to problems. One of the 
main issues is the lack of student motivation and interest 
in learning science (Chan & Norlizah, 2023). Some 
students perceive science as a complex and highly 
theoretical discipline, which often results in a reliance on 
rote memorization rather than a genuine comprehension 
and application of scientific concepts in daily life 
(Ariyatun, 2021). Consequently, this approach 
diminishes their motivation to engage in creative 
thinking and reinforces adherence to traditional learning 
patterns. 

Additionally, the conventional teaching system 
remains a significant obstacle to foster students’ creative 
thinking skills. Instructional methods that rely heavily 
on lectures and rote memorization often restrict 
students' opportunities to explore novel ideas. In such 

approaches, teachers primarily function as transmitters 
of information, while students passively absorb and 
reproduce the content presented to them (Maksic & 
Spasenovic, 2018). As a result, students are seldom 
encouraged to engage in critical thinking, pose inquiries, 
or participate in experimental activities that foster 
creativity. 

Another influential factor is the lack of facilities and 
learning resources that support exploration-based 
science learning (Gustomi et al., 2025). In some cases, 
schools do not have adequate laboratories or sufficient 
teaching aids to support scientific experiments and 
projects (Klentien & Wannasawade, 2016). As a result, 
students understand concepts theoretically but lack 
opportunities to test and deepen their understanding 
through hands-on experiences. Moreover, the low level 
of student collaboration skills in science learning further 
hinders the development of creative thinking, problem-
solving, and effective communication. To address this, 
more interactive and cooperative learning strategies are 
needed to enhance students' collaborative skills (Afelia 
et al., 2023). This way, students can actively exchange 
ideas, solve problems together, and develop creative 
thinking and communication skills effectively in science 
learning. One approach that can be implemented to 
overcome these challenges is project-based learning 
(Daud et al., 2012).  

PjBL is a teaching method that places students at 
the center of the learning process by providing authentic 
projects that challenge them to solve problems or create 
a product (Nurhidayah & Wibowo, 2019). According to 
Musa et al. (2011), PjBL is a learning model that engages 
students in complex projects based on real-world 
problems. This approach offers a more contextual and 
interactive learning experience, requiring students to 
utilize various skills, including critical and creative 
thinking (Krajcik et al., 2023). In the context of creative 
thinking, PjBL is highly effective as it encourages 
students to explore multiple alternative solutions to a 
problem, take risks in trying different approaches, and 
produce original outcomes (Nurhidayah & Wibowo, 
2019). This model emphasizes independent learning, 
collaboration, and multi-perspective exploration, which 
are directly linked to the development of creative 
thinking skills (Saenab et al., 2019). Through self-
exploration, collaborative work, and deep reflection, this 
approach aligns with 21st-century education demands, 
which emphasize creativity, innovation, and complex 
problem-solving  (Samsudin et al., 2023). 

PjBL provides students with opportunities to 
develop creative thinking skills by encouraging them to 
design, evaluate, and implement innovative solutions to 
real-world problems (Cort et al., 2021). PjBL is one of the 
instructional approaches that can help students enhance 
21st-century skills (Dewi & Arifin, 2024; Rati et al., 2023). 
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Additionally, PjBL has been shown to improve students' 
critical and creative thinking skills (Ariyatun, 2021; 
Julianto et al., 2022).  This strategy also encourages 
students to think exploratively, take risks, experiment, 
and demonstrate resilience in their creative endeavors 
(Albar & Southcott, 2021). PjBL can serve as an effective 
means of increasing student engagement (Juuti et al., 
2021; Rahma et al., 2023). It enhances active student 
participation by encouraging them to share knowledge, 
exchange information, and engage in discussions 
(Almulla, 2020). Furthermore, PjBL has been proven 
effective in fostering student collaboration (Hairida et 
al., 2021; Huysken et al., 2019; Markula & Aksela, 2023). 
Through this method, students learn to work together, 
share their creative ideas, and complete tasks 
collaboratively (Janah, 2022). The implementation of 
PjBL in science education has also been shown to have a 
significant impact on student learning outcomes 
(Kartika, 2023; Rati et al., 2023; Suprapti, 2021). 

Previous research has explored the effectiveness of 
PjBL in enhancing creative thinking skills across 
different educational levels and disciplines. Various 
studies indicate that PJBL provides a conducive learning 
environment for fostering creative thinking skills. This 
approach enables students to think more flexibly, 
generate innovative solutions, and connect learned 
concepts with real-life situations (Achmad et al., 2024). 
By allowing students the freedom to explore ideas, they 
are more motivated to discover new and more effective 
approaches in addressing the challenges posed in their 
projects. Additionally, this method helps students link 
the concepts they learn to everyday life, making learning 
more meaningful  (Krajcik et al., 2023). When students 
see the relevance of classroom theories to real-world 
situations, they become more motivated to think 
creatively in applying their knowledge. PjBL also fosters 
students' confidence in presenting their ideas and taking 
risks in developing solutions that have not been 
previously attempted (Nurhidayah & Wibowo, 2019). In 
other words, this method not only sharpens individual 
creative thinking skills, but also cultivates an innovative 
mindset that is crucial for addressing modern challenges 
(Dewi & Arifin, 2024). In the context of Integrated 
Science education at MTS, teachers’ understanding of 
creative thinking skills and the implementation of 
project-based learning remains a subject that warrants 
further investigation. Although previous studies have 
examined the effectiveness of this learning model across 
various levels of education, most have been conducted 
in schools with adequate facilities and relatively 
complete supporting resources. This leaves a research 
gap, particularly in the context of madrasahs or schools 
with limited resources—such as the lack of laboratories, 
insufficient teaching aids, and minimal teacher training 
in innovative learning methods. Madrasahs possess 

unique characteristics in terms of both their students and 
learning environments, which require contextual and 
adaptive approaches to implementing PjBL. Therefore, 
this study was designed to explore in depth teachers’ 
understanding of creative thinking skills in integrated 
science instruction, as well as to analyze the extent to 
which teachers master the concept of PjBL and how it 
was implemented amid limitations in facilities and 
infrastructure. The findings of this research are expected 
to contribute significantly to the development of a 
contextual and practical model of integrated science 
learning tailored to the specific needs and constraints of 
madrasahs with limited resources. 

 

Method  
 
The study was conducted at one of the MTs (Islamic 

Junior High Schools) in Sukabumi City, from July 2022 
to August 2022. This research was carried out 
qualitatively using a case study approach (Hatch, 2002). 
The case study approach was chosen to explore in-depth 
the implementation of project-based learning in 
integrated science education and its impact on students' 
creative thinking skills in MTs. It covers teachers' 
understanding of creative thinking skills, project-based 
science learning, and its implementation in the 
classroom. This approach was selected because each 
school has different conditions, so the way project-based 
learning is integrated into creative thinking skills in 
science education can vary significantly. 

This study was conducted with an eighth-grade 
integrated science teacher and a class of 29 students. The 
eighth grade was chosen because students at this level 
have already acquired foundational scientific 
knowledge from previous coursework, equipping them 
with the necessary background to engage effectively in 
project-based learning that emphasizes exploration, 
problem-solving, and innovation. To ensure the 
confidentiality of informants and protect their personal 
data, coded identifiers were used to maintain 
anonymity, fostering a secure environment in which 
informants could share their experiences and 
perspectives openly and honestly. Additionally, the 
name of the MTS was withheld to preserve institutional 
privacy. 

Data were obtained through observations, 
interviews, and an analysis of documents. The 
observation method used in this study was non-
interactive participatory observation (Stickdorn et al., 
2018), where the researcher (the first author) was present 
in the classroom but did not interfere with the learning 
process. Observations were carried out during science 
lessons based on a schedule agreed upon with the 
teacher. The researcher used a structured observation 
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sheet prepared in advance to record key aspects of the 
implementation. Each observation session lasted 
according to the standard learning duration in the MTs, 
ranging from 45 to 90 minutes. Observations were 
conducted in three sessions to ensure that the data 
obtained were more comprehensive and accurate. 

The interviews conducted in this study were semi-
structured interviews (Creswell & Poth, 2017). The 
researcher used an interview guide consisting of a set of 
pre-prepared questions while allowing informants to 
elaborate on their responses in-depth or add any 
relevant information. Interviews were conducted in 
person to enable the researcher to observe the 
informants' body language and facial expressions and to 
ask follow-up questions to clarify or further explore 
responses if necessary. Interviews were conducted in the 
teachers' lounge, with a duration of approximately 15 to 
35 minutes per session. With the informants’ permission, 
the researcher used a voice recorder to document the 
conversations and also took notes on key points during 
the interview sessions. Based on the explanation above, 
the following table provides a brief overview of the 
results of the observations and interviews conducted. 
 
Table 1. Summary of Observation and Interview Stages 

Method Implementation Stages 
Number of 

Sessions/Duration 

Observation - Non-interactive 
(researcher present, no 
intervention)  

- Based on teacher’s 
schedule  

- Using a structured 
observation sheet  

- Conducted during 
integrated science 
lessons 

3 sessions (each 
lasting 45–90 

minutes) 

Interview -  Semi-structured  
- Direct interview with 

8th-grade integrated 
science teacher  

- Open-ended question 
guide  

- Conducted in the 
teachers' room  

- Recorded and noted 
with participant’s 
consent 

2 sessions (15–35 
minutes per 

session) 

 
In addition to observations and interviews, 

document analysis was conducted to collect relevant 
materials related to project-based science learning aimed 
at fostering students' creative thinking skills. These 
documents included syllabi and lesson plans, textbooks 
and teaching modules, student worksheets (LKS), 
student assessment results, and project documentation. 
These documents were collected to gain an overview of 

how project-based learning was integrated into science 
education. 

Data analysis in this study followed the model 
developed by Miles, Huberman, and Saldana (2014), 
which consists of three main stages: data condensation, 
data display, and conclusion drawing. In the data 
condensation stage, the researcher filtered and 
organized data to identify key themes, emerging 
patterns, or relevant categories (Kalpokaite & 
Radivojevic, 2019). Next, data display was conducted in 
the form of tables to facilitate pattern recognition and 
relationships within the data, allowing for a more 
systematic analysis (Linneberg & Korsgaard, 2019). The 
final stage, conclusion drawing, was carried out by 
examining identified patterns and ensuring their 
validity through triangulation, making the research 
findings more accurate and reliable (Creswell & Poth, 
2017). This study employed a diversity of sources and 
techniques (Fusch et al., 2018). The diversity of sources 
included primary sources, namely eighth-grade 
integrated science teachers, and secondary sources, 
which consisted of syllabi and lesson plans, textbooks 
and teaching modules, student worksheets (LKS), 
student assessment results, and project documentation. 
The diversity of techniques in this research included 
observation, interviews, and document analysis. 

 

Result and Discussion 
 
The research on the implementation of project-

based integrated science learning in enhancing students' 
creative thinking skills at an MTs in Sukabumi city 
yielded several key findings. These findings were 
categorized based on the research focus, namely 
teachers' understanding of the concept of creative 
thinking skills in integrated science learning, including 
the extent to which they recognize the importance of 
these skills in improving students' abilities. 
Furthermore, the study revealed how teachers 
comprehend PjBL in integrated science, particularly in 
its application to enhance student engagement and 
understanding of the subject matter. Lastly, the study 
described the implementation of project-based 
integrated science learning in the classroom. 

 
Teacher’s Understanding of Creative Thinking Skills in 
Integrated Science 

Creative thinking skills are essential competencies 
in integrated science learning. Teachers play a key role 
in developing these skills through various teaching 
approaches that encourage students to think originally, 
flexibly, and innovatively when solving given problems 
(Chintya et al., 2023). The findings on teacher’ 
understanding of creative thinking skills in integrated 
science cover several key aspects, including the 
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definition of creative thinking skills, its indicators, and 
teaching strategies that support creative thinking. The 
findings indicated that teachers understood that creative 
thinking skills refer to students' ability to generate new 
ideas, explore various possible solutions, and connect 
scientific concepts in different contexts. This 
understanding is reflected in the following interview 
excerpt: 

 
"In my opinion, creative thinking skills in science 
encompass students' ability to generate innovative ideas, 
explore different solutions, and establish new 
connections between scientific concepts. These skills not 
only help students comprehend theories, but also allow 
them to apply their knowledge in real-world contexts 
through investigation, experimentation, and problem-
solving." (G.IPA-8) 
 
The above definition aligned with Krajcik et al., 

(2023), who stated that creative thinking in science 
learning is students’ ability to design new ideas, 
discover innovative solutions, and apply scientific 
concepts to understand phenomena and solve problems 
effectively. Creative thinking skills are crucial for 
helping students address challenges and develop new 
concepts (Chintya et al., 2023). Students with creative 
thinking skills tend to find alternative solutions more 
easily, adapt to changes, and innovate in idea 
development (Şener et al., 2015).  Creative thinking skills 
have several key indicators that can be used to assess a 
person's ability to generate new and innovative ideas. 
This is reflected in the following interview excerpt: 

 
"In my opinion, the indicators of creative thinking 
encompass fluency, which refers to the ability to generate 
multiple ideas; flexibility, which involves considering 
problems from various viewpoints; originality, which 
reflects the willingness to experiment with new 
approaches; and elaboration, which denotes the capacity 
to develop and enhance ideas further." (G.IPA-8) 
 
Yildiz and Guler (2021) described creative thinking 

as having four dimensions: fluency (generating ideas), 
originality (producing unique ideas), elaboration 
(adding details to refine products), and flexibility 
(producing different categories of ideas). Creative 
thinking skills in science are vital for fostering a deeper 
scientific understanding and promoting innovation in 
problem-solving. By developing fluency, flexibility, 
originality, elaboration, and sensitivity to problems, 
students can become individuals capable of tackling 
global challenges with a creative scientific approach 
(Albar & Southcott, 2021). Therefore, teachers must 
adopt instructional strategies that support the 
development of these skills, such as encouraging idea 

exploration, providing challenges that stimulate 
creativity, and creating a collaborative and innovative 
learning environment. This is supported by the 
following interview excerpt: 

 
"I implement creative thinking strategies by presenting 
real-world problems, encouraging experiments through 
inquiry, open discussions, and project-based 
assignments so that students can generate innovative 
ideas." (G.IPA-8) 
 
To develop creative thinking skills in science 

learning, teaching strategies should not only focus on 
conceptual understanding, but also encourage students 
to explore ideas, find innovative solutions, and integrate 
various disciplines flexibly (Daud et al., 2012). This 
approach ensures that students not only understand 
scientific concepts in depth, but also apply them in 
different contexts to solve problems creatively and 
effectively. Developing creative thinking skills in science 
will enhance students’ understanding of scientific 
concepts and  prepare them to be innovative individuals 
ready to face future challenges (Yildiz & Guler, 2021). 
 
Teacher Understanding of Project-Based Learning in 
Integrated Science 

PjBL has become one of the most widely 
implemented approaches in education, including in 
integrated science instruction (Markula & Aksela, 2023). 
Teachers' understanding of PjBL significantly 
determines its success in the classroom. Teachers who 
comprehend this concept not only see PjBL as a strategy 
to enhance students' conceptual understanding, but also 
as a means to foster critical thinking, creativity, and 
collaboration skills (Hairida et al., 2021). Based on the 
findings, teacher' understanding of project-based 
learning in integrated science can be categorized into 
several key aspects. First, understanding the 
fundamental concept of PjBL. Second, understanding 
the teacher's role in PjBL. Third, understanding how to 
integrate PjBL into integrated science learning. 

PjBL has become an innovative strategy that allows 
students to learn more actively and contextually. This 
method emphasizes not only knowledge transfer, but 
also the development of 21st-century skills such as 
critical thinking, problem-solving, collaboration, and 
communication (Dewi & Arifin, 2024). Therefore, 
teachers' understanding of the PjBL concept is a 
fundamental aspect of the successful implementation of 
this method, especially in science education, which is 
based on experimentation and scientific exploration. 
Regarding the PjBL concept, the teacher at MTs 
Sukabumi City had understood that this approach is a 
learning strategy that emphasizes active student 
involvement in completing a project based on real-world 
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problems. As explained in the following interview 
excerpt: 

 

"Integrated Science learning based on projects is an 
approach that connects science concepts through real-
world projects. Students not only learn theories, but also 
apply them in everyday life, such as conducting 
experiments or creating products. This model encourages 
critical thinking, collaboration, and problem-solving 
skills." (G.IPA-8) 
 
Through PjBL, students are encouraged to think 

critically, work collaboratively in groups, and develop 
creative thinking skills. As Almulla (2020) explained, 
PjBL is a learning approach that emphasizes students' 
active involvement in exploring, researching, and 
completing projects based on real-world problems. In 
PjBL, students do not passively receive information from 
teachers; instead, they play an active role in finding 
solutions, collecting data, analyzing, and presenting 
their project results (Hairida et al., 2021). The teacher in 
this study recognized that PjBL is not merely about 
assigning students a project but rather a systematic 
approach that guides students to investigate, explore, 
and find solutions to problems relevant to everyday life. 
This understanding motivates them to design projects 
that allow students to conduct scientific investigations, 
perform simple experiments, and develop evidence-
based problem-solving skills. 

The role of teachers in PjBL is no longer limited to 
delivering material but extends to being facilitators and 
mentors who help students design projects, explore 
concepts, and find solutions to given problems. As 
stated in the following interview excerpt: 

 
"In project-based learning, the teacher acts as a 
facilitator, motivator, and evaluator. Additionally, the 
teacher guides, encourages creativity, and assesses both 
the process and the learning outcomes of students." 
(G.IPA-8) 
 

This explanation was reinforced by observations 
showing that teacher was not only delivering 
instructional material, but also serving as facilitators, 
mentors, and motivators who helped students learn 
through direct experience. In PjBL, teachers play a 
crucial role as facilitators who guide students in 
exploring and completing their projects. In line with this, 
Chintya et al. (2023) stated that in PjBL, teachers do not 
merely teach, but also act as facilitators, mentors, and 
motivators who support students in learning 
independently and meaningfully. Throughout the 
learning process, teachers are always present to provide 
direction and guidance. They assist students in 
understanding the problems they need to solve, 
designing research strategies, and utilizing various 

learning resources to support their projects. Through 
this approach, students are trained to think 
independently and solve problems systematically. This 
method enables students to learn through direct 
experience by working on projects relevant to their lives. 

Therefore, teacher’s understanding of how to 
integrate PjBL into integrated science learning is 
essential for creating a more meaningful learning 
experience for students. The teacher in this study had 
understood how to integrate PjBL into integrated science 
education as an effort to enhance students' conceptual 
understanding and creative thinking skills. This is 
conveyed in the following interview excerpt: 

 

"I integrate project-based learning into science learning 
by designing problem-based projects, guiding students’ 
exploration through experiments and discussions. With 
this approach, students not only understand concepts, 
but also develop critical and creative thinking skills in 
problem-solving." (G.IPA-8) 

 

In integrated science learning, PjBL can be 
integrated as an engaging and meaningful approach 
because it connects various scientific concepts into a 
comprehensive and applicable unit (Rahma et al., 2023). 
Klentien and Wannasawade (2016) stated that in the 
context of science learning, projects designed in PjBL can 
include investigations of natural phenomena, laboratory 
experiments, or the development of solutions to 
environmental problems. This approach fosters 
independence, collaboration, and experimentation in 
students (Kartika, 2023). Through this approach, science 
learning in the MTs becomes more meaningful, 
interactive, and problem-solving-oriented. Students do 
not merely understand science theories passively, but 
also become critical thinkers capable of connecting 
scientific knowledge with everyday life. 

 
Implementation of Integrated Science Learning Based on 
Project-Based Learning in Students’ Creative Thinking Skills 

Project-based integrated science learning is an 
approach that positions students as the main actors in 
learning, where they actively explore, investigate, and 
create solutions to real-world problems (Almulla, 2020). 
This learning model not only enhances students' 
comprehensive understanding of science concepts, but 
also develops creative thinking skills, which are essential 
in the 21st century (Albar & Southcott, 2021). In the 
implementation of PjBL in integrated science subject, 
several key aspects must be considered to optimally 
develop students' creative thinking skills. Based the 
findings, these aspects include planning, 
implementation, and challenges encountered during 
execution. Project-based integrated science learning is 
designed to provide students with more meaningful 
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learning experiences (Pramesti et al., 2022). Therefore, 
the planning stage in the implementation of this learning 
approach is crucial to ensuring that the intended 
objectives are achieved optimally. 

Based on the findings, the first stage in planning 
was determining the learning objectives. These 
objectives included students’ ability to generate new 
ideas, formulate innovative solutions, and connect 
theoretical concepts with real-world applications. Once 
the learning objectives are established, the next step was 
selecting a relevant project topic or theme that aligns 
with the lesson content. The teacher then developed a 
systematic project plan, outlining the steps to be taken 
throughout the project, from the exploration and 
experimentation phases to the preparation of reports 
and presentation of project outcomes. Additionally, the 
teacher needed to determine the student work model—
whether the project will be conducted individually or in 
groups. To ensure objective assessment, the teacher 
must prepare appropriate assessment instruments. In 
this context, a scoring rubric serves as an effective tool 
for evaluating students' creative thinking skills. 
Assessment is conducted based on various aspects, such 
as originality of ideas, students’ ability to develop 
solutions, and how well they connect science concepts 
with real-world applications. 

Wida et al. (2024) stated that in the implementation 
PjBL in integrated science, the development of students’ 
creative thinking skills depends on planning, execution, 
assessment, as well as supporting factors and challenges 
encountered during implementation. This statement 
aligned with Puspita et al. (2022) who asserted that the 
successful implementation of PjBL requires systematic 
planning, effective execution, and appropriate 
assessment to foster students' creative thinking skills. 
With well-structured planning, project-based integrated 
science learning can be an effective strategy to enhance 
students' creative thinking. 

The implementation of project-based integrated 
science learning is designed to provide an active and 
contextual learning experience that encourages 
students’ creativity. Through this process, students not 
only understand scientific concepts theoretically, but 
also apply them in real-world projects that challenge 
their creative thinking skills (Pramesti et al., 2022). Based 
on observations, the implementation began with project 
introduction, where the teacher explained the learning 
objectives, topics to be explored, and the problems or 
challenges that students needed to solve. At this stage, 
the teacher employed stimulus strategies such as open-
ended questions and simple demonstrations to spark 
students' curiosity. Next, students were divided into 
groups and begin designing projects based on the given 
problem. In this study, the teacher assigned each student 
group a project to create a slingshot, with the main topic 

being motion in objects. In the slingshot-making project, 
creative thinking played a crucial role in every stage of 
design and development. Fluency was demonstrated 
when students generate multiple ideas regarding the 
slingshot’s design and materials. Flexibility was evident 
as students try various approaches in building the 
slingshot, such as exploring different handle shapes for 
better grip comfort and testing various elastic bands to 
determine which provided the best propulsion force. 
Originality emerged when students introduced unique 
innovations, such as adding a spring mechanism or 
designing an ergonomic handle to improve slingshot 
performance. Elaboration was seen in the refinement 
phase, where students not only constructed the 
slingshot, but also focused on details like smoothing the 
wooden handle for comfort, securing the elastic bands 
tightly to prevent detachment, and testing different 
launching angles to optimize the slingshot’s 
performance. In this activity, the teacher acted as a 
facilitator, guiding, providing feedback, and 
encouraging students to think more deeply about their 
results. The next stage involved writing reports and 
presenting the project. This presentation phase not only 
enhanced students’ critical and creative thinking skills, 
but also improved their communication and 
collaboration abilities. As a final step, the teacher 
assessed the project by evaluating aspects such as 
innovation, problem-solving, and students' 
understanding of scientific concepts. Feedbacks were 
provided to enhance the quality of learning in future 
projects. 

In the global context, the approach to science 
education continues to undergo transformation to meet 
the demands of the 21st century. One of the international 
standards that emphasizes the importance of developing 
creative thinking skills and collaborative problem-
solving is the Next Generation Science Standards 
(NGSS). NGSS highlights the integration of scientific 
practices, cross-disciplinary concepts, and mastery of 
core ideas as the foundation for meaningful, contextual, 
and real-life-oriented science learning (States, 2013). This 
approach is closely related to the PjBL model 
implemented in this study. PjBL provides students with 
the opportunity to be directly involved in real-world 
problem-based projects, develop questions, design 
solutions, conduct scientific exploration, and critically 
reflect on outcomes. Through project implementation, 
students not only deepen their understanding of 
scientific concepts, but also sharpen their creative 
thinking skills, which include fluency, flexibility, 
originality, and elaboration—the four key pillars of 
creative thinking. To clarify, the following is a brief table 
illustrating the relationship between creative thinking 
aspects and the science and engineering practices in 
NGSS: 
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Table 2. Comparison of Field Findings and NGSS 
Creative Thinking Aspect Example in the Slingshot Project Relevance to NGSS (Science and Engineering 

Practices) 

Fluency (Generating Many Ideas) Generating many design ideas and 
alternative materials for the slingshot. 

Asking questions; Defining problems; 
Generating multiple solutions. 

Flexibility (Shifting Perspectives 
or Approaches) 

Adjusting the design and materials 
based on challenges and experiments. 

Planning investigations; Exploring multiple 
strategies for design solutions. 

Originality (Producing Novel 
Ideas) 

Adding innovations such as springs or 
unique ergonomic shapes. 

Designing innovative solutions; Developing 
creative approaches to constraints. 

Elaboration (Adding Detail and 
Complexity) 

Refining the design, testing launch 
angles, considering aesthetics and 

functionality. 

Analyzing and interpreting data; Refining 
models and designs based on feedback. 

 
The table above illustrates the close relationship 

between the implementation of PjBL in this study and 
the principles of the Next Generation Science Standards 
(NGSS) in the development of creative thinking skills. 
The four aspects of creative thinking—fluency, 
flexibility, originality, and elaboration—are not only 
reflected in students' behavior during the project, but 
also align with the scientific practices recommended by 
NGSS. Specifically, students demonstrate fluency 
through their ability to propose various catapult design 
alternatives, which directly relates to the practice of 
"Asking Questions and Defining Problems" in NGSS. 
Their flexibility in exploring different materials and 
technical approaches indicates involvement in 
"Developing and Using Models." The originality 
displayed in the students' catapult design innovations 
shows that they have internalized the practice of 
"Designing Solutions," while the efforts in refinement 
and reflection within the project indicate the practice of 
"Constructing Explanations" as outlined in NGSS. 

These findings reinforce that the PjBL approach is 
effective in facilitating the development of creative 
thinking skills, integrated with the learning of scientific 
concepts. Even in the context of limited facilities in the 
madrasah, the skills developed through PjBL are still  in 
line with the direction of science education reform based 
on NGSS, which emphasizes the development  of higher 
order thinking, creativity, and the application of 
concepts in real world contexts. Therefore, the 
implementation of PjBL in science education is not only 
relevant for improving cognitive learning outcomes, but 
also strategic in building the foundation for 21st-century 
skills that students will need to face the complexities of 
global challenges in the future (Yildiz & Guler, 2021). 

During the implementation of PjBL in slingshot 
construction, students' attitudes and perceptions 
exhibited diverse responses. Most students found this 
activity engaging and enjoyable because they could 
learn directly through hands-on practice. They felt it was 
easier to understand concepts of motion in objects, such 
as force, elasticity, and acceleration, when applying 
them in a real project. However, not all students felt 
comfortable with this learning method. Some expressed 

difficulties in collaboration, particularly in dividing 
tasks and integrating ideas within their groups. Others 
lacked confidence in decision-making, leading them to 
rely more on instructions from peers or teachers. 
Overall, PjBL received positive responses from students. 
This project not only helped them better understand 
science concepts, but also trained their teamwork skills, 
creativity, and perseverance in problem-solving. 
Previous studies have also proven that PjBL can enhance 
students' critical and analytical thinking skills, 
encourage exploration, strengthen cooperation, and 
develop communication skills (Janah, 2022). 
Furthermore, this model fosters student engagement in 
the learning process and leads to better comprehension 
of the material (Zaharah & Silitonga, 2023). This finding 
aligned with a study conducted by Suprapti (2021), who 
stated that after implementing PjBL, there was an 
improvement in students’ learning outcomes, including 
cognitive, affective, and psychomotor aspects. 

In the implementation of integrated science project-
based learning, several obstacles emerged that could 
affect its effectiveness. Regarding these challenges, the 
following is an excerpt from an interview conducted 
with G.IPA-8, a teacher who has implemented this 
method in class: 

 
"The challenges I faced in implementing project-based 
science learning include limited laboratory equipment 
and materials. The time allocated in the lesson schedule 
is often insufficient to complete the project properly. 
Additionally, differences in students' abilities also pose a 
challenge, as some are active and quick to understand, 
while others require more guidance." 
 
The statement above was further supported by 

observational findings, which indicated that one of the 
primary challenges in implementation was the limited 
resources, both in terms of facilities and teaching 
materials. Without adequate resources, teachers and 
students must find alternatives to ensure the project is 
still carried out despite the limitations. This aligned with 
Klentien dan Wannasawade (2016) who stated that in 
project-based learning, resource limitations present a 
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significant challenge, such as the lack of sufficient 
laboratory equipment and materials. To address this 
issue, teachers can provide alternative materials that are 
simpler and more readily available in the surrounding 
environment to ensure students still have an optimal 
learning experience. 

Another factor that poses a challenge was students' 
levels of motivation and independence. In PjBL, students 
are required to be active, independent, and capable of 
working collaboratively in teams. However, not all 
students possess these characteristics. Some students 
lacked confidence in expressing ideas, remained passive 
in group discussions, or were not accustomed to 
thinking creatively when solving problems. 
Observations showed that while some students were 
enthusiastic and actively sought solutions to the given 
challenges—such as experimenting with alternative 
materials for catapult construction and discussing the 
most effective design with their team—others were less 
motivated and tended to be passive in group work. 
Some students simply waited for instructions from their 
peers or the teacher without actively contributing to the 
design and construction process. Some also struggled 
with decision-making or completing tasks 
independently, causing their projects to progress more 
slowly than others. Additionally, certain groups 
encountered difficulties in collaboration, such as 
challenges in dividing tasks fairly or differing opinions 
that led to a lack of coordination within the team. These 
findings were consistent with Zaharah and Silitonga 
(2023), who stated that in the PjBL process, students with 
better understanding tend to be more active and 
complete tasks quickly, whereas students with lower 
abilities often struggle, procrastinate, engage in off-topic 
conversations, or even disrupt those who are focused on 
learning. Therefore, teachers must effectively manage 
these issues by implementing additional strategies to 
boost students' motivation and independence. These 
strategies include assigning clear roles within teams, 
providing more targeted guidance for less active 
students, and offering incentives for those who 
demonstrate initiative and effective teamwork. 

Time constraints in learning also posed a challenge 
in PjBL implementation. Since this method requires a 
lengthy process, from planning and execution to 
evaluation, the available lesson time is often insufficient 
for completing the project optimally. Consequently, 
teachers must manage time effectively to ensure the 
project progresses without disrupting the completion of 
the curriculum. These confirmed the findings of 
Febiyanti et al. (2024) who emphasized that effective 
time management is crucial in implementing PjBL, as 
this method requires a longer duration than 
conventional learning. Therefore, teachers need to 

design strategies that ensure all curriculum materials are 
delivered effectively. 

Despite these challenges, project-based integrated 
science learning remains highly effective in fostering 
students' creative thinking skills. By cultivating their 
ability to think innovatively, work autonomously, and 
engage in problem-solving, this approach equips 
students with essential competencies that are crucial for 
both professional environments and everyday life (Şener 
et al., 2015). Additionally, the experience of working in 
teams, managing projects, and overcoming challenges 
helps students become more adaptable individuals, 
better prepared to face an increasingly complex world 
(Nurhidayah & Wibowo, 2019). Thus, PjBL not only 
improves academic understanding, but also shapes 
essential 21st-century skills that are crucial for students' 
futures (Samsudin et al., 2023). With support in teacher 
training, better learning resources, and strategies that 
foster student motivation and participation, these 
challenges can be overcome to ensure more effective 
implementation of PjBL in schools. 

 

Conclusion  
 

This study demonstrated that the integrated science 
teacher has possessed a sufficient understanding of 
creative thinking skills and acknowledges their critical 
role in science education. Specifically, the teacher 
recognized that fostering creative thinking is essential 
for enabling students to develop a deeper understanding 
of scientific concepts, establish connections between 
different scientific disciplines, and apply their 
knowledge to real-world contexts. The implementation 
PjBL was found to enhance student motivation, 
encouraging them to think creatively, generate 
innovative ideas, and confidently articulate their 
perspectives. 

However, the integration of PjBL in science 
education encountered several challenges, including 
limited facilities and teaching resources, variations in 
student motivation and engagement levels, and time 
constraints. Despite these obstacles, PjBL remains an 
effective approach for cultivating students’ creative 
thinking skills while promoting a more engaging and 
meaningful learning experience. Addressing these 
challenges through targeted teacher training, improved 
access to learning resources, and strategies that enhance 
student motivation and participation would further 
support the successful implementation of PjBL in 
schools. 

The results of this study can serve as a foundation 
for the development of PjBL worksheets for science 
subjects at the junior high school level and for teacher 
training in implementing PjBL. This development is 
expected to improve the quality of education by 
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providing more contextual learning experiences, 
encouraging active student engagement, and enhancing 
creative thinking and problem-solving skills. 
Additionally, teacher training focused on PjBL 
management strategies can facilitate the more effective 
implementation of this method, enriching teachers' 
pedagogical abilities in integrating scientific concepts 
with real-world scientific practices, as well as boosting 
students' motivation to learn independently and 
collaboratively. 
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