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Abstract 

The learning process of Natural and Social Sciences (IPAS) requires adequate 

teaching materials and integrated with innovative approaches to make learning 

more interesting, practical, and fun. The integration of the STEM-PjBL 

approach can be an option in the development of teaching materials because it 

encourages students to develop process skills through real problem-solving-

based learning, practicum implementation, and project activities. This study 

aims to produce IPAS teaching materials that are in accordance with the 

content of science based on STEM-PjBL for phase C of grade V thus supporting 

the implementation of the Merdeka curriculum and improving process skills as 

an integral part of science learning. The development method used is the 

Analysis, Design, Development, Implementation, Evaluation (ADDIE) 

model. Validation of teaching materials was carried out by media experts with 

a match rate of 88% (very feasible), material experts at 83% (very feasible), and 

language experts at 82% (very feasible). Additionally, small group trials with 

students resulted in an 80.14% (good), suggesting that the materials are 

engaging and effective. The integration of STEM-PjBL supports the 

implementation of the Merdeka curriculum, emphasizing the development of 

students' process skills through real-world problem-solving, practical activities, 

and projects. Given the high feasibility ratings from experts and positive 

feedback from students, the developed science teaching materials have the 

potential to be widely adopted in grade V, improving the overall science 

learning experience. Future research should explore long-term impacts, 

comparative effectiveness, teacher training, technological integration, and 

broader demographic studies. These materials enhance learning experiences, 

support the Merdeka curriculum, improve process skills, provide valuable 

teacher resources, and can inform educational policy. 
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INTRODUCTION 

 

The implementation of the Merdeka 

curriculum at the elementary school level that is 

currently implemented encourages a change in the 

learning paradigm. Through independent learning 

and strengthening the Pancasila students’ profile 

(P3) and focusing on essential materials, the 

Merdeka curriculum is expected to be able to 

overcome current and future educational problems 

(Alimuddin, 2023). The profile of Pancasila students 

in the Merdeka curriculum has 6 elements, namely: 

(1) faith, fear of God Almighty and have noble 

morals, (2) global diversity, (3) mutual assistance, 

(4) independent, (5) critical reasoning, and (6) 

creative. 

Natural and Social Sciences (IPAS) is a 

combination of natural and social sciences that 

study living and inanimate things in the universe and 

their interactions, and study human life as 

individuals as well as social beings who interact with 

their environment. The recent shift from the 2013 

Curriculum to the Merdeka Belajar curriculum in 

Indonesia emphasizes the integration of natural 

science and social science learning into a unified unit 

under the term IPAS (Anisa et al., 2023). This 

change necessitates the development of suitable 

models for teacher training and professional 

development to effectively implement the National 

Curriculum, particularly in the context of social and 

natural sciences (Anif et al., 2020). 

The implementation of science learning in 

science subjects in the Merdeka curriculum is 

considered still not optimal. Based on observations, 

the implementation of science learning in phase C of 

grade V elementary school is adjusted to the 

teacher's book and student book by dividing the 

content of science and social studies separately. 

Science content is taught in odd semesters while 

social studies content is in even semesters. In science 

learning, students are expected to have a critical 

thinking attitude, scientific attitude, and creative so 

that they can achieve science learning goals (Yasa et 

al., 2022). This is in line with the elements in IPAS, 

namely process skills, including: (1) observing, (2) 

questioning and predicting, (3) planning and 

conducting investigations, (4) processing, analyzing 

data, and information, (5) evaluating and reflecting, 

and (6) communicating results. 

Efforts to create a science learning 

atmosphere that is fun and interesting for students 

require teachers to have the ability to design a good 

learning, apply learning models, and provide 

teaching materials that attract students' learning 

interests. Teaching materials are one of the teaching 

tools needed to support the learning process to be 

carried out optimally, effectively, and efficiently 

(Fanani et al., 2022). Teaching materials are 

designed to be a tool for teachers and students in 

learning related to certain topics or materials. 

Teaching materials aim to simplify complex 

concepts for students, making abstract material 

more understandable and engaging (Marsari & 

Rifma, 2023). The continuity of learning activities in 

elementary schools heavily relies on the use of 

teaching materials (Utari et al., 2023). Teaching 

materials can be printed or non-printed. According 

to Prastowo (2013) teaching materials in the form of 

text lessons consist of five components, namely: (1) 

title, (2) basic competencies or materials, (3) 

supporting information, (4) exercises, and (5) 

assessment.  

In the Merdeka curriculum, teaching 

materials act as supporting materials for teaching 

modules based on specific learning achievements 

and objectives. Teaching materials that should be 

used in the Merdeka curriculum are teaching 

materials that allow integrating between materials, 

competencies in student activities while cultivating 

students to think critically, creatively, and 

technologically literate (Fanani et al., 2022). The 

teaching materials used should be in line with the 

elements of process skills in science learning. 

Therefore, to support the minds on activity and 

hands on activity of students in learning science is to 

integrate a learning approach based on Science, 

Technology, Engineering, Mathematics (STEM) 

through Project Based Learning (PjBL) activities or 

known as STEM-PjBL in the teaching materials 

used. 

Based on observations and interviews, the 

teaching materials used in the Merdeka curriculum 

are not appropriate. The factors that influence this 

include: (1) lack of teacher understanding in imaking 

innovative teaching materials in the implementation 

of the Merdeka curriculum, (2) lack of teacher 

competence in developing innovative teaching 

materials based on STEM-PjBL, and (3) teaching 
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materials used in science learning, especially science 

are not in line with the elements of science process 

skills. It is according to (Borg, 2003) if teachers' 

cognition, which includes their knowledge, beliefs, 

and pedagogical reasoning, significantly impacts the 

quality of teaching materials they develop. 

Based on the description above, the research 

problem is "How is the development of innovative 

science teaching materials for science content based 

on STEM-PjBL in supporting the implementation of 

the Merdeka curriculum in elementary schools?". 

This research purpose is to produce innovative 

science teaching materials based on STEM-PjBL in 

supporting the implementation of the Merdeka 

curriculum in elementary schools. This teaching 

material is expected to be able to meet the needs of 

science process skill elements and can support the 

minds on activity and hands on activity of students 

in science learning through a series of science project 

activities. 

To address these problems, innovative 

teaching materials can be developed for phase C of 

grade V by implementing STEM-PjBL. STEM 

education, encompassing science, technology, 

engineering, and mathematics, is recognized as an 

important educational model in primary and 

secondary schools, including elementary schools 

(Le Thi Tuyet et al., 2024). STEM education is in 

line with the needs of the 21st century, students are 

expected to have science and technology skills 

through reading, writing, observing, conducting 

experiments, and understanding science to develop 

existing competencies (Rochim et al., 2022). The 

primary purpose of STEM education in elementary 

schools is to enhance students' problem-solving 

abilities, creativity, independence, active learning 

participation, literacy in STEM subjects, and 

systematic and critical thinking skills (Susanti et al., 

2020). Additionally, STEM education aims to 

cultivate both convergent and divergent thinking in 

students at all levels of schooling (Lu et al., 2021). 

Implementing STEM positively influences 

classroom learning. Several studies that have been 

conducted show that STEM can be taught through 

cooperative learning (Nugroho & Nurcahyo, 2018). 

STEM can be applied in mobile learning so that it 

can train students' digital literacy, and STEM can 

improve creative thinking skills (Nurcahyo & 

Fatmawati, 2022; Nurcahyo & Setyowati, 2020). 

Moreover, the implementation of STEM education 

in elementary schools is supported by the 2030 

Agenda for Sustainable Development, which 

highlights teachers as crucial for the improvement of 

education (Khuyên et al., 2020). 

STEM education is not just about teaching 

individual subjects in isolation but rather about 

demonstrating how these subjects are interrelated 

and can be used together to address complex 

challenges (Çalışıcı & Sümen, 2018). Moreover, 

STEM education emphasizes the importance of 

active participation and experiential learning (Tank, 

2017). Through STEM education, students learn to 

think critically, work collaboratively, and adapt to 

new challenges, preparing them for future success 

(Çetin & Demircan, 2020). The skills of students in 

understanding phenomena or problems can be 

taught in the classroom through the implementation 

of learning models, such as PjBL. 

Incorporating project-based learning into 

STEM education has been identified as an effective 

strategy for enhancing students' skills and 

competitiveness in a knowledge-based society 

(Rizqiyana, 2021). This hands-on approach not only 

deepens students' understanding of STEM concepts 

but also hones their ability to collaborate, 

communicate, and think critically (Kormakova et 

al., 2023). PjBL is a learning model that utilizes 

project media to activate student learning activities 

both physically and psychologically, both 

independently and in groups (Kahar & Ili, 2022). 

Project-based learning is an instructional approach 

centered on constructivist principles, emphasizing 

context-specific learning, active student 

involvement, and social interaction for goal 

achievement (Kokotsaki et al., 2016).  

STEM education with the PjBL learning 

model makes students active in learning, they are 

able to communicate, and share findings with their 

friends (Agung et al., 2022). STEM-PjBL can 

increase effectiveness, meaningful learning, and 

support students' careers in the future based on the 

experience of solving real problems with practicum 

activities in the classroom (Tseng et al., 2013). The 

STEM-PjBL approach has been found to be effective 

in increasing students' contextual understanding and 

problem-solving skills (Purwati et al., 2024). This 

early exposure to STEM subjects helps children 

develop essential skills such as problem-solving, 
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creativity, and logical thinking from a young age 

(Smith et al., 2022). Furthermore, the integration of 

STEM-based teaching materials in elementary 

classrooms can provide new avenues for teaching 

and learning, promoting iSTEM education (Arnone 

& Hanuscin, 2018). 

 

By integrating STEM subjects with project-

based learning, it allows students to make 

connections between different subjects and their 

prior knowledge, leading to a deeper understanding 

of STEM concepts (He, 2023). Science learning 

activities using a STEM approach with the PjBL 

model, making students active so as to provide a 

more meaningful learning experience, it has the 

potential to develop creativity and understanding of 

science concepts (Yulaikah et al., 2022). Science 

learning with STEM-PjBL not only has an impact 

on students, but also on improving teacher 

Pedagogical Content Knowledge (PCK) in 

designing innovative learning implementations as 

support for the implementation of the Merdeka 

curriculum and the realization of the Pancasila 

students’ profile. 

The purpose of this research is to develop 

teaching materials for the Natural and Social 

Sciences (IPAS) for grade V, specifically phase C, by 

integrating the STEM-PjBL (Science, Technology, 

Engineering, Mathematics - Project-Based 

Learning) approach. This integration aims to make 

learning more engaging, practical, and enjoyable 

while enhancing students' process skills through real 

problem-solving, practical activities, and projects. 

The study seeks to support the implementation of 

the Merdeka curriculum by creating effective, 

validated materials that foster an improved science 

learning experience. 

The urgency of this research lies in the need 

to improve the learning process for Natural and 

Social Sciences (IPAS) by addressing the current 

lack of engaging, practical, and fun teaching 

materials. The traditional approaches often fail to 

stimulate students' interest and do not adequately 

develop essential process skills. By integrating the 

STEM-PjBL approach, this research aims to create 

teaching materials that enhance real-world problem-

solving abilities, practical implementation, and 

project-based learning, which are crucial for 

students' overall development. Furthermore, 

supporting the Merdeka curriculum requires 

innovative and validated resources to ensure its 

successful implementation. Given the high 

feasibility ratings from experts and positive feedback 

from students, the developed materials have the 

potential to significantly improve the quality of 

science education, making this research urgently 

needed to address these educational gaps and better 

prepare students for future challenges. 

 

METHODS 

 

The method used in this research is Research 

and Development (R &D). Development research is 

a process or steps to develop a new product or 

perfect an existing product, which can be accounted 

for (Sukmadinata, 2005). This research uses the 

Analyis, Design, Development, Implementation, 

Evaluation (ADDIE) development model. The 

advantages of the ADDIE model is its simplicity and 

applicability across various educational contexts, 

provides a structured framework that encompasses 

essential phases from analysis to evaluation, and a 

fundamental and straightforward methodology for 

producing educational materials that are tailored to 

students' needs (Cheung, 2016; Dolo, 2023; 

Martatiyana, 2023).  

The research instruments used consisted of 

students’ worksheets, validation sheets, and 

response questionnaires. The student worksheets 

used are the result of products that have been 

developed. The use of validation sheets ensures that 

the research instruments are reliable and accurately 

measure the intended outcomes, contributing to the 

overall quality and credibility of the research 

findings. These questionnaires allow researchers to 

efficiently collect data from a large number of 

participants. Additionally, questionnaires are 

popular in research due to their cost-effectiveness 

and ability to capture perspectives succinctly (Mes et 

al., 2019). 

The flowchart of the research procedures is 

described as follows. 



Muhammad Aqmal Nurcahyo & Yunika Afryaningsih. / Journal of Innovative Science Education 13 (2) (2024): 92-103 

96 

 

Figure 1. Flowchart of the research procedures 

 

Based on the flowchart above, first procedure 

is analysis. Researchers analyzed the need for the 

development of STEM-PjBL based science content 

science teaching materials and the development 

requirements. Researchers carried out several 

procedures such as: (1) analyzing the learning 

outcomes of science in the Merdeka curriculum 

phase C, namely grade V elementary school; (2) 

analyze the material and experiments that can be 

carried out; (3) conduct literature studies on the 

application of STEM-PjBL; (4) analyze the needs 

and characteristics of grade V elementary school 

students; and (5) conduct direct observations and 

interviews with class teachers at partner elementary 

schools. 

The second procedure is design. Researchers 

determine the elements needed in designing the 

Merdeka curriculum teaching materials, including 

general information, teaching material content 

(reference material, assessment/exercise, reflection 

instrument completeness documents), and 

completeness documents (linkage to the Merdeka 

curriculum and completeness per category of 

teaching materials). 

The third procedure is development. 

Researchers create science teaching materials based 

on STEM-PjBL science content that are useful for 

students and schools in supporting the 

implementation of the Merdeka curriculum. This 

stage contains the conceptual framework that has 

been designed to be developed. Teaching materials 

will contain a series of STEM-PjBL activities in 

accordance with the material discussed in the phase 

C of grade V elementary school. 

The fourth procedure is implementation. 

Researchers implement science teaching materials 

based on STEM-PjBL that have been developed in 

grade V elementary school students. Researchers 

also distributed questionnaires of student responses 

related to the practical value of using teaching 

materials. The last procedure is evaluation. 

Researchers analyze and improve STEM-PjBL 

based teaching materials developed based on the 

input received. 

The study was conducted at SD Negeri 39 

Pontianak Kota with respondents of grade V 

students for the 2023/2024 academic year. The 

research lasted for six months starting from the 

preparation stage, developing teaching materials, 

collecting and processing data, until the completion 

of the report. The research instrument used consists 

of a validation sheet and a response questionnaire. 

Analysis of research data in the form of product 

feasibility analysis obtained from the validation 
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results of experts, namely media experts, material 

experts, and language experts. The interpretation of 

the validation results is seen in the following table. 

 

Table 1. Criteria for interpretation of validation 

questionnaire 

Average score (%) Response criteria 

0-20 Very unfeasible 

21-40 Unfeasible 

41-60 Feasible enough 

61-80 Feasible 

81-100 Very feasible 

(Source: Sudaryono, et al. 2013) 

 

The feasibility of validation results is seen 

from the results of student response questionnaires 

through the Likert scale by providing several 

statements. The calculated questionnaire score will 

be converted into a percentage using the following 

formula. 

 

Score (%) = 
𝑇𝑜𝑡𝑎𝑙 𝑠𝑐𝑜𝑟𝑒 𝑜𝑓 𝑒𝑎𝑐ℎ 𝑠𝑡𝑢𝑑𝑒𝑛𝑡

𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑐𝑜𝑟𝑒𝑠
 x 100%     (1)         

 

The interpretation of student response 

questionnaires is seen in the Table 2. 

 

Table 2. Criteria for interpretation of student 

response questionnaire 

Average score (%) Response criteria 

0-20 Very bad 

21-40 Not good 

41-60 Good enough 

61-80 Good 

81-100 Very good 

(Source: Riduwan, 2015) 

 

RESULTS AND DISCUSSION 

 

The results of the study are described 

according to the procedrues of ADDIE development 

model. Based on the results of the needs analysis at 

SD Negeri 39 Pontianak Kota, a design was carried 

out to develop science teaching materials based on 

STEM-PjBL in supporting the implementation of 

the Merdeka curriculum in elementary schools. 

Furthermore, researchers analyze learning 

outcomes, learning objectives, learning objectives 

flow and choose science material in science learning 

in the Merdeka curriculum. Researchers chose 3 

materials "Magnetism, Electricity, and Technology 

for Life" which contained 3 main learning topics. 

Furthermore, researchers formulate this material 

which will be presented in teaching materials in the 

form of students’ worksheets along with project 

activities that are integrated with the STEM-PjBL 

learning approach. This STEM-PjBL integrated 

students’ worksheets is expected to be able to assist 

students in solidifying and understanding concepts 

well (Ningsih et al., 2023). 

The research activity plan begins with 

preparing the design of teaching materials that have 

been selected. The researcher also mapped the topic 

in material 3 "Magnetism, Electricity, and 

Technology for Life" in the formulation of learning 

activities based on STEM-PjBL. Researchers also 

identify problems and experienced by students in 

everyday life. Researchers chose problems regarding 

efforts to save electricity use and a comfortable 

environment to live in. The project activity that will 

be carried out by students is "Eco-friendly House". 

Furthermore, researchers compile the content 

that must be contained in the teaching materials of 

the Merdeka curriculum, namely general 

information, the content of teaching materials 

(reference materials, assessments/exercises, 

documents for completeness of reflection 

instruments), and completeness documents 

(linkages with the Merdeka curriculum and 

completeness per category of teaching materials). 

The description of the content in the science 

teaching materials based STEM-PjBL  must 

certainly be related to 6 dimensions in the Pancasila 

students’ profile, namely: (1) faith, fear of God 

Almighty and have noble morals, (2) global 

diversity, (3) mutual assistance, (4) independent, (5) 

critical reasoning, and (6) creative. Therefore, the 

STEM-PjBL syntax used must also support the 

dimensions of the Pancasila students’ profile in 

question. 

After formulating the relationship, the 

researcher also compiled a complete range of 

teaching materials developed. Overall, the general 

information contained in this teaching material 

includes: (1) title page, (2) introduction, (3) table of 

contents, (4) instructions for use, (5) introduction, 

(6) STEM-PjBL syntax, (7) STEM-PjBL learning 
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steps, (8) STEM integrated learning, (9) about 

learning, (10) activities 1-10, and (11) author profile. 

Researchers also look for and determine the 

design of illustrations/supporting images on 

teaching materials in order to attract students' 

learning interest. In addition, researchers also 

prepare instruments in the form of validation sheets 

(media experts, material experts, and language 

experts) and student questionnaire response sheets. 

Furthermore, regarding the content of the 

teaching materials, namely in the form of integrated 

project activities of the STEM-PjBL learning 

approach that will be carried out by students in 

groups. The design of the contents of teaching 

materials that have been developed can be shown 

below. 

 

Figure 2. Design display of teaching material 

content 

 

Making science teaching materials based on 

STEM-PjBL began to be carried out by researchers. 

Interesting teaching materials are certainly 

supported by interesting embodiments as well. The 

cover design of the teaching materials can be shown 

below. 

 

Figure 3. Cover design of teaching materials 

 

The teaching materials that have been made 

are then validated to determine their feasibility. 

Exposure to validation results is outlined as follows. 

 

Table 3. Results of media validation 

No. Indicators Score 

1 Design of students’ 

worksheet 

21 

2 Presentation 23 

Total 44 

Persentage 88% 

Category Very 

feasible 

 

Table 4. Results of material validation 

No. Indicators Score 

1 Accuracy of indicators 15 

2 Content feasibility 51 

3 Learning 17 

Total 83 

Persentage 83% 

Category Very feasible 

 

Table 5. Results of language validation 

No. Indicators Score 

1 Grammar 20 

2 Systematics of writing 21 

Total 41 

Persentage 82% 

Category Very feasible 

 

Based on the results of the validation of 

teaching materials that have been carried out, media 

validation results of 88% (very feasible), material 

validation results of 83% (very feasible), and 

language validation results of 82% (very feasible). 

The implementation phase of the science 

teaching materials based on STEM-PjBL, validated 

by media experts, material experts, and language 

experts, was conducted with phase C grade V 

students at SD Negeri 39 Pontianak Kota. The study 

utilized small group trials to refine the teaching 

materials, ensuring alignment with the Merdeka 

curriculum and obtaining detailed feedback on their 

effectiveness. The small group setting allowed 

researchers to measure students' understanding, 

evaluate their readiness, assess the learning methods' 
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effectiveness, maintain student interest, and 

evaluate the design and presentation of the 

materials. 

The developed teaching materials, in the form 

of student worksheets, were accessible both in print 

and online at https://online.fliphtml5.com/ 

uwpfp/pfwm/. Nine students participated, divided 

into three groups, over three sessions of 70 minutes 

each. The focus was on the energy topic under the 

eco-friendly house learning theme, using a STEM 

approach and a project-based learning (PjBL) 

model. The sessions included discussion, 

assignment, and project methods, following the 

STEM-PjBL syntax of reflection, research, 

discovery, application, and communication. The 

activities included: (1) understanding the problem, 

(2) defining the problem, (3) searching and 

collecting information, (4) finding solutions, (5) 

designing energy-efficient house prototypes, (6) 

making energy-efficient house prototypes, (7) testing 

criteria, (8) reflection and redesign, (9) presentation, 

and (10) solution reflection. 

 

 

Figure 4. Learning activities 

 

Each group carries out all activities in the 

students’ worksheets that have been given starting 

from understanding and defining problems 

regarding the energy crisis, finding alternative 

solutions that are right to solve energy crisis 

problems, designing prototypes of eco-friendly 

house, to making prototypes of eco-friendly house. 

Each group was given freedom in designing the 

prototype of the energy house to make it according 

to the materials that had been planned beforehand. 

After completing the lesson, students are 

asked to fill out a response questionnaire sheet to 

find out the effectiveness of the students’ worksheets 

that has been developed. This questionnaire aims to 

see the interest of students when using science 

teaching materials containing science, especially in 

carrying out activities based on STEM-PjBL. The 

results of the questionnaire that has been given show 

the following results. 

 

Table 6. Results of student response 

No. Indicators Score 

1 Design 151 

2 Dimension of knowledge 140 

3 Language 101 

4 Attractiveness and 

convenience 

149 

Total 541 

Total amount 675 

Percentage 80,14 % 

Category Good 

 

The results of the student response 

questionnaire amounted to 541 with a percentage of 

80.14% with a good category. So it can be concluded 

that science teaching materials based on STEM-

PjBL suitable for use in elementary school learning 

so that widespread trials can be carried out further. 

The small group trials revealed that the 

teaching materials were both effective and practical. 

Students were highly engaged, showing strong 

interest and participation. They grasped the material 

well and applied problem-solving and critical 

thinking skills in creating energy-efficient house 

prototypes. Positive feedback highlighted the 

materials' clarity, relevance, and interactive nature, 

leading to further refinement. The materials aligned 

well with the Merdeka curriculum and were 

accessible in both print and online formats, ensuring 

a flexible learning environment. Overall, the 

learning experience was positive, with students 

enjoying and benefiting from the practical, hands-on 

activities. 

Following the implementation phase, the 

next step is evaluation. This process starts with 

analyzing the validation data of science teaching 

materials based on STEM-PjBL, gathered from 

media experts, material experts, and language 

experts. Additionally, the data from student 

response questionnaires after a small group trial are 

analyzed. The feedback from these respondents will 

be used to refine the teaching materials into a final 
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product, which can then be more broadly tested and 

distributed on a larger scale. 

The development of science teaching 

materials based on STEM-PjBL, specifically student 

worksheets, has led to several key findings. 

Researchers discovered that these integrated 

teaching materials can significantly support the 

implementation of the Merdeka curriculum, 

particularly in elementary schools. This teaching 

material provides several benefits for students, 

namely it can improve the ability of students to 

analyze problems in everyday life and increase their 

learning motivation. This is in line with research 

that has been conducted by (Pane et al., 2022) if 

there is a problem in teaching materials, it can 

increase students' ability to analyze so that students 

are able to solve problems related to daily life related 

to problems in the material. 

Integrating STEM-PjBL into teaching 

materials is a novel approach that actively engages 

students, especially in science learning. The 

provided activities help students develop the 

dimensions of the Pancasila students’ profile, which 

is a key aspect of the Merdeka curriculum. The 

integration of STEM education in which there is a 

PjBL paradigm can be considered a priority that can 

be integrated into classroom teaching (Agustin et al., 

2022). STEM-PjBL models not only improve 

students' concept understanding but also foster 

engagement, innovation, and real-life application of 

scientific concepts (Sirait & Maulida, 2023). By 

closely linking scientific concepts to real-life 

experiences, students are encouraged to move 

beyond memorization and develop a deeper 

understanding of STEM subjects (Pramesti et al., 

2022). Additionally, these models focus on honing 

students' creative thinking skills, problem-solving 

abilities, and mastery of concepts (Darmawan, 2020; 

Putri & Dwikoranto, 2022).  

Developing teaching materials can 

significantly aid teachers in delivering effective 

science lessons using quality STEM-PjBL, thereby 

training students in various disciplinary skills. This 

is in line with what was conveyed by Wahono et al., 

(2023) if STEM education focuses on direct practice 

activities to prepare students to face the times, 

besides learning activities using STEM approaches 

can improve problem solving, higher-order thinking 

skills, and collaboration. 

CONCLUSION 

The development of science teaching 

materials based on STEM-PjBL has effectively 

supported the Merdeka curriculum in elementary 

schools by enhancing students' problem-solving 

skills and motivation. These materials, available in 

both print and digital formats, align with the 

Pancasila students’ profile and encourage active 

engagement. They foster interdisciplinary skills, 

problem-solving, and collaboration. To further 

improve, broader implementation across schools 

and grade levels is recommended, along with 

teacher training for effective use. Continuous 

feedback from students and educators should refine 

the materials, ensuring they meet diverse learning 

needs and support high-quality science education. 
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