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ABSTRACT

Module is a learning material needed by learners to study independently.

According to the Buck Institute for Education, PjBL is a teaching method

in which learners build understanding of a topic or subject matter through

) various problem-solving activities, enabling them to enhance learning

Recglved: 10 Mat 2023 outcomes and creativity. This study utilized the research and

Revised: 15 June 2023 development (R&D) method. The Research and Development method

Accepted: 29 June 2023 encompasses several types. In this study, the 4-D development model

was employed. The results obtained from this research can be concluded

as follows: firstly, the PjBL-based module on planetary motion in the

solar system for 10th grade, which has been validated by experts. The

Keywords: Module, PjBL, Solar f:alc.ula.tion.of expert yalidation yielded a Validat.or score of 75%,

indicating it falls within the category of "appropriate" or "suitable".

Therefore, the results obtained from the development of the PjBL-based

module on planetary motion in the solar system in Physics indicate that

it is appropriate to be used in the teaching and learning process by
educators for learners..
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INTRODUCTION

The aim of education is to cultivate a conducive learning environment, where both students and
instructors can contribute to growth as learners (Fitri, 2021). Instructors are frontline workers who
engage with students in their roles as subjects and objects of study (Damanik, 2019). To assist those
who are unaware to become knowledgeable, teachers act as guides who show the way to information.
In order for learning to proceed smoothly, a teacher must possess several skills, such as those related to
method selection, content mastery, attitude, and the creation of instructional media or materials (Sari &
Anggreni, 2018).

The materials used in the classroom that contribute to students' collective learning are referred to as
"teaching materials" (Nursyana & Desiningrum, 2020). The term "module" refers to a specific type of
educational resource. This helps teachers overcome resource scarcity by creating additional learning
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modules (Friantini et al., 2020). Systematically organized lessons that students can use independently
to acquire desired skills and knowledge are called "learning modules" (Puspita, 2019). The learning
module is a sequence of lessons built around the individual needs of students (Widiya, et al., 2021).
Modules are a type of educational content created to assist instructors in delivering knowledge to their
students (Sangib & Muhib, 2019). Written modules are designed to allow students to learn at their own
pace. The learning activities within the module are structured to help students achieve predetermined
learning outcomes, making the module a self-contained unit (Friatini, et al., 2020).

Project-based learning (PjBL) is a teaching method in which students construct their understanding
of a topic and demonstrate what they have learned through various presentations (Erlinawati, et al.,
2019). According to Surya, et al. (2018), learning outcomes are the changes that occur in students as a
result of learning activities, which include changes in knowledge, attitudes, and skills. According to
Surya, et al. (2018), creativity is the ability to create something unique and difficult to imitate by others;
the result is something new that is, of course, functional. Project-based learning (PjBL) is an educational
approach aimed at enhancing students' ability to learn and their capacity to express their unique
creativity through various engaging and interactive projects. Students can benefit from this PjBL
learning paradigm in several ways, including exposure to new ideas and experiences, improved learning
outcomes, and a more inventive approach to problem-solving and product development (Surya, et al.,
2018).

METHOD

The method used in this research is the research and development (R&D) method. It utilizes
the 4D model (Four D model) of development. The 4D model was developed by Thiagarajan (Utami
et al., 2018). In this 4D development model, there are four stages: defining, designing, developing, and
disseminating. However, in this study, the conducted stages consisted of three steps, specifically up to
the development stage or "develop."

In the defining stage, it consists of steps such as analyzing the background and identifying a
problem. It involves establishing and defining development requirements and includes initial analysis
(front-end analysis), student analysis, task analysis, concept analysis, and learning objective analysis
(Damayanti et al., 2019). In the second stage, the design stage, it involves the preparation or process of
designing the initial sketch or design of the learning module. In the third stage, the development stage,
it is the process of modifying the media based on the assessment results. The validity test in this research
aims to determine the validity of the created module. Validation is conducted by expert assessors, who
are experienced professors in their respective fields. In the fourth stage, Disseminate, the aim is to
distribute the developed learning module to high schools at the secondary education level (SMA/MA)
(Musril et al., 2020). The data collection techniques used in this study include literature review and
validation.

Calculating the average of the obtained scores using the formula below:

X =

=X
n

Explanation: X = average

Yx = the total score obtained

© ADPEBI Publications. All Rights Reserved. 9



Aspek Kontekstual Modul Fisika Berbasis PijBL Materi Gerak Planet Sistem Tatasurya Untuk Siswa

Kelas X

n = the number of validators

Calculating the percentage of assessment results using the formula:

Total obtained
Results = ——— 22212 + 100%

Maximum score

RESULT AND DISCUSSION

The development of this module is in the form of a learning module, which is structured based

on the stages of Project-Based Learning in the topic of planetary motion in the solar system for 10th-

grade students. The objective is to obtain a well-designed learning module. The procedure for
developing this module follows the 4D development model (Define, Design, Develop, and

Disseminate).

a.

The Define stage (Defining stage)

In this stage, an analysis of module development is conducted, focusing on learning objectives
and student analysis. The analysis results of module development in learning objectives are
incorporated into the module, specifying the learning objectives for each sub-topic in
accordance with the competency standards (KD). The results of student analysis indicate that
students prefer learning related to simple and practical things because they believe that simple
and practical concepts are easier to understand and remember. Based on the findings of the
analysis, as authors, we took the initiative to create or design a module that is well-received by
students and helps achieve the learning objectives.

The Design stage

After conducting the analysis, the next step is to design the module by conducting a literature
review from various references related to the content of the module to be created, in accordance
with the predetermined competency standards (KD). The first step that needs to be taken in
creating a Design is to make an initial draft consisting of a title, table of contents, and concept
map. Finally, structure the content framework of the module, which consists of subtopic
materials, exercise questions, and a Projeck that students must understand and follow carefully.
The results of the module design stage are as follows.

© ADPEBI Publications. All Rights Reserved. 10



(2
.W Int. J. of Educational Sciences and Development

ACFEB| ECENCE

Vol.1 No.1, 2023

ot e R

Mocul mwang geak planci pads memn b ey moggeTberkes mam

ITE&
LA

GERAK PLANET PADA
SISTEM TAFASURYA

berk el varg bl pada pEGIrE pTANTE rEmiaT SN TN W
warpe. (b barm i [okurs. Bewioe iesiung gamin borisi & . Gk
mckrgiar paiy ploapliac yisg tam dicho el o pla
mmgdiing maiun, booh dlen kewas ssimbng Sm i el
lshmnry meeg-raang sinme bomitver wkss Yang biste Eime axhb
mngenr dersioer. ity sctagai mwkkbisk peris merpiji dn membe
babren Tian Yamg Mabe Kasw mescpake Tes Srps in Géatish meess
Madal m mmkn din pegarar yang borfangn ahegu dar perrkin wk
CETNETAN DA IOl SRS TAST MR Joals a7 aied fomen o
TR pein Sormad; brgEun ape peTiiEd B memplers T
pemmsmlazaz; mosi sl b contsh bl prmhecs o TEngies s
permmsstar wwi lathan de tge sk mebed pominca mengsss
pormslazas. Dergas. mongac: pads mriak modsd porsbola e prect e
iewming. raks mntkouds mrski] i ndipe
| oecepes s prepk

Ve knotets Selnar
e des peldousmr srvins-akties
4 Abmimpek

L ]

I'rzizan

Ramipe i el

1 Memiazy poegstaiaas o, komeal, das prosstol) Sehaian
i (mg cabaawe feTERng 1Ta: pergmisTan, wATSIOR M PuSEe STkes
tesamme. i ke ieerak T

4 Mencohu, mengolsh dm mers dulen rmsh kaskee (mespgorab,

Figure 1. Cover and Introduction
Figure 1 above shows the design of the cover and introductory pages of the PjBL-based module
being developed. The introductory pages contain instructions for module usage, core
competencies, and basic competencies, as well as the main subject matter. The components on

the introductory pages also provide brief information so that readers can understand what will
be learned in this module.
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Figure 2. Learning activities.
Figure 2 is an example of learning activities in the module. This page contains various materials,
tasks, and projects that will be discussed in each session. Additionally, there are achievement
indicators aimed at assessing learning outcomes in each session.
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Figure 3. Project activities and competency assessments.
This module also includes project assignments that are carried out through direct practical

application to enhance students' creativity during the learning process. Additionally, to assess
students' abilities and learning achievements, this module also contains evaluation questions
accompanied by answer keys and scoring guidelines, allowing students to gauge their
proficiency in understanding the motion of planets in the solar system.
The Develop Stage
This stage is the module development stage according to the previously established framework.
The develop stage can also be described as the process of materializing the earlier design into
reality, which involves writing the module and its development based on predetermined criteria.
Module development accommodates contextual learning components, including
constructivism, discovery, questioning, reflection, and authentic assessment. After creating the
module, contextual aspects are then validated by contextual experts to determine the suitability
of the module for use. If there are any shortcomings, the module will be revised until it is
deemed valid.

Based on the obtained validation results, the score for students' ability to connect the
material with its application in daily life is 3. Additionally, constructivism also obtained a score

of 3. Therefore, the validator's results are as follows:

The total score obtained
Results = - x 100%
The maximum score

3
X 100%

3+
Result =
4 +

6
Result = 3 x 100%
Result = 75%
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From the calculations above, the overall score obtained from the validation results by the
validator is 75%, categorizing it as acceptable. Thus, the results obtained from the development
of the Physics Module based on Project-Based Learning (PjBL) on Planetary Motion in the
Solar System are deemed suitable for use in the learning process.
d. The Dissemination Stage

The final stage is the Dissemination Stage or the dissemination phase. Based on the validation
results provided by the validator above, the Physics Module based on Project-Based Learning
(PjBL) on Planetary Motion in the Solar System is deemed suitable for use by students.
Therefore, this module is ready to be disseminated to students as a medium to facilitate learning
activities. Through this module, it is expected that learning can be more student-centered,
focusing on fostering students' creativity, while the teacher acts as a facilitator. This approach,
which places the student at the center of learning, increases the likelihood that the material will
be easier to understand and effectively absorbed by the students.

CONCLUSION

The research findings concluded that, firstly, the PjBL-based module on the topic of planetary
motion in the solar system for grade X has been validated by experts. The validation process conducted
by the experts yielded a validator score of 75%, which can be categorized as acceptable. Therefore,
based on the obtained results, the Physics Module based on PjBL on the topic of planetary motion in
the solar system is deemed suitable to be used in the learning process by educators for the students.
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