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ABSTRACT

The underlying problem of this research is the lack of optimal application of teaching materials that can
increase students' creativity and innovation, in accordance with 21st century skills. This study aims to
test the practicality of Project-Based Learning (PjBL)-based worksheet design in science learning in
elementary schools. The type of research used is development research using the 4-D model (Define,
Design, Develop, Disseminate). The subject of this research involves design experts, material experts,
technology experts, as well as teachers and students to test aspects of validity, practicality, and
attractiveness. Data was collected through a non-test method in the form of a questionnaire that was
quantitatively analyzed to evaluate product quality. The results of the study show that the average
validation score of PjBL-based worksheets reaches 98%, indicating that this product is very valid. In
addition, the results of the practicality test by teachers and students placed this worksheet in the very
practical category. Based on these results, PjBL-based worksheets are declared feasible and effective
to be used as teaching materials in elementary school learning. The implications of this study show that
the development of PjBL-based teaching materials can be an innovative solution to improve the quality
of learning in elementary schools.

1. INTRODUCTION

According to the World Economic Forum in 2015, the 21st century is often called the century of
technological science, which requires a lot of skills and expertise. Related to learning, the demands of the
21st century include a reorientation change in learning, namely (a) shifting the learning paradigm from
teacher-centered to student-centered learning, self-learning, and self-understanding (metacognition)
because this learning is considered to be more empowering for students in all aspects; (b) shifting from
learning to memorize concepts to learning to discover and build their concepts, which is proven to be able
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to improve students' ability to think at a higher level, critically, creatively and skillfully solve problems; (c)
shifting from classical individual learning to cooperative group learning which not only teaches thinking
skills but is also able to teach students other skills such as social skills (Ferrari et al,, 2020; Ronsivalle et al.,
2019). This shift has given students the opportunity to take responsibility for their learning. Student-
centered learning or active learning is an approach in which the content, resources, strategies, and pace of
learning are determined and controlled by the students. The teacher acts as a facilitator and guides the
students to acquire the necessary skills that can help them learn independently and from each other (Lee &
Hannafin, 2016; Yousaf et al., 2023). Active learning enhances students' higher-order cognitive skills and
motivates them to become independent and self-regulated learners (Sodervik et al., 2015; Vancugoviene et
al,, 2024).

The skills that students must learn in school to prepare for work and life in society are referred to
here as 21st-century skills and require the integration of essential training across the curriculum (Alghamdi
& Al-Ghamdi, 2021; Alismail, 2023). Such cognitive competencies are of particular importance in the field
of education, as they lay the foundation for future academic and personal progress. Primary school students
would benefit significantly from developing analytical solid thinking skills, which makes these abilities
essential for success in various industries and areas of life. A study by previous research revealed that Thai
students' analytical thinking skills are below the international average, which highlights the need for
effective interventions to address this issue (Phurikultong & Kantathanawat, 2022; Rodrangsee etal., 2022).
These findings underscore the importance of researching to explore innovative strategies to improve
analytical thinking skills in Thai elementary school students (Kwangmuang et al, 2024; Richert &
Schlesinger, 2017). In Indonesia, literacy has become one of the educational needs in the 21st century.
Teachers need to encourage mastery of science literacy so that it can be embedded in students. With the
facts of science, students are expected to have learning skills and decision-making skills. Implementation of
literacy education can be done through the management of literacy culture in schools (Herlanti et al., 2019;
Indriayu, 2018).

A frequently applied solution to this challenge is problem-based learning. This teaching method
uses complex real-world problems to structure learners' self-guidance and collaborative identification and
acquisition of relevant and operational knowledge. A well-designed problem will guide learners to use
relevant knowledge and skills to deduce basic principles and procedures on their own (Karamustafaoglu &
Pektas, 2023; Sullivan et al., 2021). The implementation of science learning in elementary schools is still
dominated by learning material delivery, examples, and structured tasks. Learning using textbooks from
the Ministry of Education is quite dense and sometimes takes more time to complete the learning material.
Educators use student worksheets, which are effective because the material is short, and the worksheets
are many so that students can practice working on problems more (Afrijal et al., 2023; Qalfin et al., 2024).
The positive impact of using worksheets for students can increase their ability to think creatively and
critically, improve problem-solving skills, improve their understanding of concepts, and master 21st-
century life skills that can be integrated into worksheets, so it is hoped that through the learning process
that involves this higher-level thinking process can produce quality students (Biantoro & Pertiwi, 2024;
Kurniawati et al., 2024).

Worksheets have been applied in various learning activities in recent years, especially as a learning
tool to guide students in field observation and exploration (Celik et al., 2022; Ozmen & Atici, 2014).
Worksheets are an alternative solution for students to continue learning science that accommodates simple
independent experiments. In addition, students working on worksheets can stimulate intellectual and
scientific process skills systematically and comprehensively so as to obtain the expected learning outcomes
and be more memorable so that it becomes long-term knowledge for students (Dewi et al., 2022; Herlina,
2021). Prior knowledge is needed to assist learning when students answer questions on worksheets.
Students cannot gain a deep understanding through observation and exploration unrelated to the academic
background of prior knowledge (Lee & Hannafin, 2016; Yousaf et al, 2023). Therefore, the use of
worksheets as a learning tool is subject to the limitations of the paper presentation format, and learners
cannot obtain immediate feedback and be reminded of prior knowledge when answering questions on the
worksheets (Chang et al., 2016; Zhang et al,, 2020). Related literature mentions that worksheets are
essential to improve efficiency in the learning environment and also simplify concepts for students to
construct in their minds (Ayyildiz et al., 2023; Suryawati et al,, 2020). While students carry out their
activities, they use reflective worksheets to develop their scientific process skills (Letina, 2020; Mutlu,
2020). Worksheets are considered to make students active in a learning environment that shows them how
to obtain findings in a controlled way by making observations, forming hypotheses, and conducting
experiments around a particular topic. The results of a Turkey study showed that learning with cartoon-
based worksheets can improve concepts and replace their alternative concepts with more scientific ones
(Cilingir Altiner, 2024; Tashdere, 2021). In addition, in Ghana and Ethiopia, the use of concept cartoons to
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diagnose and correct students' misconceptions about certain science concepts has been shown (Kumi-
Manu, 2021; Mekonnen et al., 2024). In practice, the more students write on a piece of paper, the more
students write and the more likely they are to keep it and refer back to it (Chan, 2017; Finbraten et al,,
2022).

PjBL has a moderate to significant positive impact on student academic achievement compared to
traditional education. It is also important to remember that project-based learning can only partially replace
traditional education. Students work to solve and evaluate a problem and present the results to an audience
that allows them to acquire the knowledge and skills needed for life (Alemneh & Gebrie, 2024; Kong et al,,
2024). It is characterized by student autonomy, cooperation, communication, and reflection in real-life
practice. The research findings revealed the adaptability of PBL to cognitive rhythms. It aims to strengthen
information intake and motivation, as well as increase cognitive engagement and dynamic application of
thinking. The flexibility of PBL helps in customizing education and encourages innovation (Basri etal., 2024;
Yu, 2024). More specifically, it allows students to learn by finding solutions, asking questions, debating
ideas, designing plans, and communicating with others (Stephenson & Isaacs, 2019; Wu, 2024). PjBL
encourages cooperation between students and the teacher and acts only as a guide during the project (Hasni
etal, 2016; Santos et al., 2023). It is an efficient method for the development of twenty-first-century skills,
as it supports critical thinking and problem-solving, interpersonal communication, information and media
literacy, cooperation, leadership, problem-solving creatively, flexibility, and originality. It also helps develop
students' abilities, skills, attitudes, and values that enable them to understand global challenges in an ever-
changing global economy (Beagon et al,, 2019; Gomez-del Rio & Rodriguez, 2022).

Self-education is part of PjBL, which makes students more responsible for all aspects of their tasks.
They must plan their tasks and assess the completeness of their tasks. It also allows us to deepen and
broaden knowledge, integrate knowledge into a comprehensive knowledge system, and realize the meaning
and purpose of knowledge. Students will learn to work independently and creatively, plan and complete
their work, take responsibility for their work and overcome obstacles, work with information, present their
work, express themselves correctly and argue, cooperate, communicate, tolerate, and accept the opinions
of others, evaluate their work and the work of others. Project-based learning is considered a handy tool for
mobilizing students, exciting interpretation of educational content, and acquiring new knowledge, but also
for developing personal features necessary for cooperation with others and solving problematic situations
(Hasanah et al., 2022; Nilada et al., 2024). This makes a strong connection between students' involvement
in their projects and their learning outcomes (Pedersen & Hobye, 2020; Wilson et al., 2016). Project-based
learning is considered a highly effective way of education and is considered the highest level of teacher
didactic skills. The cornerstone of project-based learning is the correct idea that students should not learn
abstract definitions; instead, they should learn by solving complex projects (Gémez-Pablos et al,, 2017;
Maros et al., 2023).

According to the Buck Institute for Education in 1999, PjBL is a student-centered learning model
involving students in problem-solving activities and meaningful tasks, providing opportunities for students
to work autonomously (develop their understanding) and produce products. The PjBL learning model is the
choice among other learning models because it is considered very suitable and can provide opportunities
to develop students' understanding of creative thinking. PjBL is a learning model that has been widely
developed in developed countries such as the United States. In addition, the PjBL model itself is a refinement
of the PBL model. Learning with PjBL needs to be supported using learning media that can activate and
involve students in designing their learning. One of the active learning media that can be used is worksheets.
The results of previous research show that PjBL-based student practical worksheets are declared feasible,
effective, efficient, and practical and get a positive response from their users so that they can be applied in
learning (Hanipah et al,, 2018; Suwarno et al., 2020).

The novelty of this study is that this research focuses on the development and design of Project-
Based Learning (PjBL)-based worksheets in science learning in elementary schools, which are still rarely
explored in the academic literature. The study examines how PjBL-based worksheets can enhance students'
21st century skills such as creativity, innovation, and problem-solving. This study aims to explore the
practicality and effectiveness of PjBL-based worksheets in improving the quality of science learning in
elementary schools. By identifying the challenges and opportunities in the application of this worksheet in
the classroom, the research is expected to make a significant contribution to the improvement of teaching
materials that support active and project-based learning, as well as help students develop the critical and
independent thinking skills needed in the modern era.
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2. METHOD

The research design used in this study is the 4-D development research design (Four D models).
This design includes four stages: Define, Design, Develop, and Disseminate. First, Definition Stage. This stage
was divided into several steps, namely: (a) Initial Analysis, which was carried out to find out the basic
problems in developing worksheets; (b) Learner Analysis was carried out by observing the characteristics
of learners. Learner analysis includes characteristics of academic ability, age, and motivation toward the
subject; (c) Task Analysis, which consisted of analyzing learning objectives related to LKPD and was
developed through worksheets; (d) Concept Analysis, which aimed to determine the instructions and stages
of the worksheet developed. e) Analysis of Learning Objectives was carried out to determine indicators of
learning achievement based on material analysis. Second, Design Stage. After getting problems from the
definition stage, the design stage was then carried out. This design stage aimed to design a worksheet that
can be used in science learning. The design stage included: (a) Worksheet Selection, which was carried out
to identify worksheets that were relevant to the characteristics of the material and according to the needs
of students; (b) Format Selection, It was carried out so that the format chosen is in accordance with the
learning material. Format selection in development is intended by designing the contents of the worksheet,
which includes layout design, color, and writing; (c) Initial Design: It was a worksheet design that was made
by the researcher and then revised by the supervisor. After getting a revised worksheet from the supervisor,
this design was carried out at the validation stage. Third, Development Stage. This development stage aimed
to produce a revised worksheet. There were two steps in this stage, namely as follows: (a) Expert Validation:
expert validation served to validate the content of science material in the worksheet before testing, and the
validation results were used to revise the initial product. After being validated and revised, improvements
were made. Further improvements were tested on students in the limited field trial stage; (b) Product Trial:
after expert validation was carried out, a limited field trial was carried out to determine the results of the
application of worksheets in classroom learning, including measuring the effectiveness of science learning
in elementary schools with PjBL. Fourth, Dissemination Stage. After the limited trial and the instrument have
been revised, the next stage is the dissemination stage. The purpose of this stage is to disseminate the
worksheet so that it is widely used. In this study, this stage has not been carried out.

The data collection techniques in this study were as follows: 1) Worksheet validation sheet, which
is used to obtain data about the expert’s assessment of the developed worksheet. The results of this
assessment were used as a basis for product improvement before being tested. The worksheet validation
sheet consisted of a worksheet practicality assessment sheet, which was arranged using a Likert scale. 2)
Student response sheet: This instrument was used to determine the student's response to the worksheet
developed. Data Analysis Technique This stage was carried out after the necessary information had been
collected. The methods used were: 1) Analysis of worksheet practicality and learner responses; this
questionnaire was used to collect information from learner responses regarding PjBL-based worksheet
products. This quantitative questionnaire is analyzed and presented in the form of percentages using a
Likert scale. This scale is made with a format as in Table 1.

Table 1. Likert Scale

Value Figures
Very appropriate, very interesting, very precise, very clear 4
Appropriate, interesting, precise, clear 3
Not appropriate, not interesting, not precise, not clear 2
Very inappropriate, very uninteresting, very imprecise, very unclear 1

The data from the validator team's assessment of the worksheet product was analyzed by finding
the Aiken index coefficient. Validators provided suggestions and input for improvement, which became the
basis for product revision. The interpretation of the product validity index value is shown in Table 2.

Table 2. Interpretation of Product Validity Index Values

Formula Scale Range Classification
X>Xj +1,8x Sp; V> 0,84 Very Valid
Xi +0,6xSpi < X < Xj +1,8x Sp; V> 0,68 - 0,84 Valid
Xi:O,6><Sbi <)?£X} +0,6x Spj V>0,52-0,68 Moderately Valid
Xj —1,8xSpj < X < Xj —0,6xSp; V>0,36 - 0,52 Less Valid
X < Xj —1,8x Sp V<0,36 Invalid
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Practicality assessment through learning implementation assessment from educators and
students in this study was analyzed using descriptive statistics. These statistics were used to determine the
average value of the coefficient and the percentage of responses from students and educators. The results
were then interpreted on a Likert scale (very practical, practical, moderately practical, less practical, and
not practical). The interpretation of product practicality is shown in Table 3.

Table 3. Interpretation of Product Practicality

Formula Scale Range Classification
X > Xj +1,8x Spi TX>42 Very Practical
Xi +0,6xSpi <X <Xi +1,8xSpi - X>34-42 Practical
Xj —0,6xSpj <X<Xj+0,6xSp; - X>26-34 Moderately Practical
X;j —1,8xSpj <X <Xj —0,6xSp; - X>18-26 Less Practical
X <X -1,8xSp; ~x<18 Not Practical

(Afrijal et al,, 2023)

3. RESULT AND DISCUSSION

Result

This study used validation tests and questionnaires as data collection media. The results of
worksheet validation by material experts and technology experts to test the practicality of using the
worksheet are presented in Table 4, and Table 5.

Table 4. Scores of Material Expert Validation Results

No. Aspects The Total of Items Scores Maximum Score  Percentage
1  Cover Design 3 12 12 100 %
2 Content Design 6 23 24 96 %
Total 9 35 36 98%

Table 5. Scores of Technologist Validation Results

No. Aspects The Total of Items Scores Maximum Score  Percentage
1 Cover Design 3 12 12 100 %
2 Content Design 6 24 24 100%
Total 9 36 36 100%

Based on this data, the response from the validation of material experts and technology experts to
the worksheet in learning science in elementary schools with PjBL is very good, this is supported by the
percentage results obtained of 98% and can be categorized as very feasible to use as media. Furthermore,
the validated worksheet was used in a small-scale trial of 15 students from several elementary schools in
Ambon City to get student responses. 5 Questionnaires were given to the Elementary School of Inpres 25
Ambon, Public Elementary School 1 Latihan SPG, and Public Elementary School 47 to be filled in by the class
students. Student response data is presented in Table 5. This study used questionnaires as a data collection
medium. Questionnaires were distributed to students manually. The number of questionnaires distributed
was 15 questionnaires 5 for students at Elementary School of Inpres 25 Ambon, 5 for students at Public
Elementary School 1 Latihan SPG, and 5 for students at Public Elementary School 47.

Table 6. Student Response Questionnaire Calculation Data

Students Acquisition Presentation (%) Criteria
1 28 88 Very feasible
2 24 75 feasible
3 30 94 Very feasible
4 31 97 Very Feasible
5 29 91 Very Feasible
6 27 84 Very Feasible
7 29 91 Very Feasible
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Students Acquisition Presentation (%) Criteria
8 28 88 Very Feasible
9 29 91 Very Feasible
10 31 97 Very Feasible
11 26 81 Very Feasible
12 23 72 Feasible
13 30 94 Very Feasible
14 25 78 Feasible
15 29 91 Very Feasible
Average number 27.93 87 Very Feasible

Sourced from the data in Table 6, it is obtained that students' response to the worksheet in learning
science in elementary schools with PjBL is very good. This is supported by the results of the average
percentage of 87% and can be categorized as very suitable for use as a science learning media.

Discussion

The results of this development research are discussed in three main topics, namely describing
PjBL-based worksheets in learning for elementary school students' science validly, practically, and
effectively. Judging from the validity of the product in this study, the use of worksheets in science learning
can have a positive impact on learners. Worksheets can help learners gain a better understanding of science
concepts because they can work on questions that are structured and relevant to the material being studied.
It can also improve learners' problem-solving skills because they are invited to analyze information, make
predictions, and draw conclusions from the data provided. In addition, the use of worksheets can motivate
learners to learn because they can see their progress and feel actively involved in learning. The use of
worksheets can also have a positive impact on teachers because it helps teachers develop active learning,
spurring teachers to be able to equalize learning with the development of the 21st century (Fatmawati et
al., 2023; Ghaisani & Setyasto, 2023). Some developed countries, such as Turkey, have implemented the
integration of augmented reality (AR) into worksheets. AR can help learners tackle authentic tasks. Other
researchers have found that AR improves understanding of science content that is difficult to teach or
material that is difficult to visualize, such as radiation or other abstract biological material. Mobile-based
AR can also increase students' motivation when learning science (Aydin, 2021; Yapici & Karakoyun, 2021).
The results of other studies show that worksheets can be used effectively to acquire basic knowledge about
biodiversity (Kitikidou et al., 2024; Morris et al., 2014). It can also be used to integrate the findings into
worksheet design for out-of-school learning.

The validity of the PjBL-based science worksheet developed in it provides students with the
opportunity to communicate and conclude learning topics logically and rationally. The ability to think
logically and rationally is one of the principles of scientific thinking. The student worksheets developed are
in accordance with curriculum standards and competencies, easy to understand, relevant to the needs, and
can be practiced in students' real lives (Ekayana, A. A. G. et al.,, 2024; Nurhidayah & Pratama, 2024). PjBL-
based science student worksheets that are practical mean that all learning activities can be carried out
properly within the specified time. PjBL provides opportunities for students to actively build their
knowledge and solve problems through activities in producing a product. The PBL approach has a series of
standard features, starting with a driving question; students explore the driving question by participating
in authentic and situational inquiry practices as part of collaborative activities, the teacher supports student
learning and addresses learning objectives, and students create a series of products that address the driving
question. Project Based Learning (PBL) motivates students from diverse backgrounds to continue learning.
This project presents the design features that unite the Framework's assets with PBL, then examines these
features to derive design principles that serve as a commitment to designing for teacher change and student
learning. The design principles guide developing materials that support the depth needed to drive large-
scale change in teacher practice: adaptive, responsive, intellectually engaging, and satisfying (Mentzer et al,,
2017; Miller et al,, 2021). PjBL learning activities include identifying various problems, answering basic
questions, observing surrounding phenomena, studying related materials through reading materials, and
showing learning videos carried out individually or in groups. The timing of projects and worksheets is
correct at the end of learning, and all groups communicate the results of their work through presentations
and draw conclusions from learning topics together. After completing projects and worksheets on time, by
the end of the lesson, the whole group can communicate the results of their work through presentations
and conclude the learning topic together.

This is in line with previous research that PjBL has a positive impact in improving science learning
achievement compared to conventional learning, with the highest increase in learning achievement (Ayaz
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& Soylemez, 2015; Bilgin et al., 2015). The same thing is in line with the previous research shows that, first,
there is a significant difference in academic achievement between students who learn with the PjBL model
and direct instruction (Firdaus et al,, 2023; Santyasa et al., 2020). Higher academic achievement was
achieved by students who studied using the PjBL model. Second, there is a significant difference in academic
achievement between students who have high academic procrastination and those with low academic
procrastination. Higher learning achievements are achieved by students who have LAP. Third, there is an
interactive effect between the learning model and academic procrastination on students' academic
achievement. A strong interaction occurred at low procrastination for both learning models. Students’
learning motivation can increase during PjBL, so it encourages students to develop their potential to learn
to solve a problem (Al-Busaidi & Al-Seyabi, 2021; Chiang, C. L. & Lee, 2016). Increased motivation is related
to students' attitude in following the lesson. Similar research shows that there is a different attitude
tendency between students who follow PjBL learning and students who follow conventional learning
(Julian, 2017; Tak et al., 2025). This is evident from the data in Table 5, which shows a very high student
response of 87% after learning with PjBL-based worksheets. The PjBL learning model is very effective in
reducing students' academic procrastination during learning because the opportunity to actively build
knowledge is more significant than when following conventional learning (Asri et al., 2017; Sheykholeslami,
2017). Meanwhile, academic procrastination is often the cause of student failure in obtaining learning
achievement. This finding shows that high academic procrastination as a cause of failure is more significant,
while low academic procrastination has a greater chance of obtaining better physics learning achievement.
The low level of academic procrastination will eventually help students achieve higher levels of learning,
(Santyasa et al,, 2020; Zacks & Hen, 2018).

The use of Worksheet teaching materials is very important to support quality science learning in
elementary school. To produce quality teaching materials, educators are essential. Educators need to play
an active, creative, and innovative role in learning so that student learning outcomes are maximized (Amali
etal.,, 2020; Fatchurahman, M. A. S. M. et al.,, 2022). There are some benefits of teaching materials in the form
of Worksheets for educators as a medium for carrying out learning activities. Works that are assessed can
increase educators' credit scores and can be an income enhancer for educators if their work is published.
The benefits for students include learning activities becoming more attractive, students getting more
opportunities to learn independently with the guidance of educators, and students getting convenience in
learning each competency they must master. Teaching materials can provide convenience for educators and
improve the ability of students. The role of well-designed and well-prepared teaching materials in teaching
science is vital, considering the nature of some science subjects is complex and abstract (Arop et al.,, 2015;
Etop etal, 2023). The teaching material that educators generally use is a Worksheet. Besides being practical,
giving P]BL-based worksheets to students can also make it easier for educators to provide material and
assignments because they are more organized. However, the student worksheets that are most widely used
in schools are still very general. Student worksheets only contain general material quoted from textbooks
or modules. In addition, images are limited to illustrative images taken from sources such as the internet;
in fact, most are available in printed form.

PjBL-based worksheets that meet good criteria will result in an effective learning process. Learning
by using PjBL-based worksheets can improve the learning outcomes of students who are taught by providing
student worksheets better than those taught without providing student worksheets. The use of PjBL-based
worksheets with a scientific approach and plant structure and function material is very suitable for use in
the learning process. In using worksheets, students can read material that is equipped with pictures so that
students will better understand the material studied (Pulungan et al, 2022; Suryawati et al., 2020).
Worksheets are able to attract student interest and are an alternative to enriching natural learning materials
that are aligned with the subject matter (Fardinelly, S. et al,, 2024; Maharani & Marhamah, 2024). One of
the efforts to improve communication skills is using worksheets. Therefore, the presence of PjBL-based
worksheets can help teachers create order in students in finding and organizing concepts with a systematic
process. In addition, it is one of the learning media with the aim of activating students, allowing students to
learn on their own according to their abilities and interests, and stimulating learning activities and different
teaching methods so that students are not bored (Naga¢ & Kalayci, 2021; Rochman et al., 2024). Local
potential is the resources of a particular region, including cultural diversity and natural products. Indonesia
is a country that has abundant natural biodiversity and landscapes that make a variety of unique local
potential throughout its territory. Maluku is one of the regions that has unique local potential. Therefore,
the exploration and inventory of Indonesia's wealth in the field of education, in this case, the development
of teaching materials, is essential and exciting (Hayati & Desstya, 2023; Rohmatulloh et al, 2019). In
addition to improving student learning processes and outcomes, local potential-based worksheets can also
broaden students' knowledge of local potential in their area and contextual learning expectations.
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The results of this study make an important contribution to understanding the application of
Project-Based Learning (PjBL) in science learning in elementary schools. This study shows that PjBL-based
worksheets have a significant role in improving students' skills, such as problem-solving, creativity, and
collaboration. This worksheet not only serves as a learning tool, but also encourages students to be more
actively involved in the learning process and apply scientific concepts in real contexts. Efforts to develop
this PjBL-based worksheet are getting more attention because it can provide a more meaningful learning
experience for students, which reflects the importance of a student-centered learning approach. The role of
this PjBL-based worksheet shows how innovative learning methods can enrich the teaching-learning
process in elementary schools. This can be the basis for further research on how this kind of worksheet
design can be integrated with the national curriculum to achieve better learning outcomes. Furthermore,
this study underscores the need for a more inclusive and creative approach to the development of teaching
materials, which can ultimately support the improvement of the quality of science education at the primary
level. One of the limitations of this study is that it has not investigated the long-term impact of the
implementation of PjBL-based worksheets on student learning outcomes. External factors such as the
availability of facilities and support from the school can also affect the effectiveness of this worksheet, which
requires further research. Recommendations for further research include a more in-depth examination of
the influence of PjBL-based worksheets in the broader educational context and how this approach can be
applied to a range of other subjects. Research should also include perspectives from teachers and students
to get a more comprehensive picture of the effectiveness of these teaching materials.

4. CONCLUSION

The selection of PjBL-based worksheets in science learning in elementary schools is one of the good
alternatives to be applied in the current learning process. The use of PjBL-based worksheets can be an
effective way to improve students' science learning. The impact of using worksheets in science learning is
to help students gain a better understanding of science concepts. Based on the results of the research
conducted, there needs to be a follow-up to expand its benefits further. In addition, schools and teachers
need to pay attention to developing innovative learning media and learning models and building learner
activeness. Suggestions for the future are worksheets that teachers can develop according to the needs of
students in the classroom. Worksheet development can increase teachers' creativity and innovation.
Teachers can use materials from the surrounding environment so that children also have a sense of
belonging to the world around them.
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