
 

JPPIPA 11(5) (2025) 

 
       Jurnal Penelitian Pendidikan IPA 

   
http://jppipa.unram.ac.id/index.php/jppipa/index  

 

___________ 
How to Cite: 
Mapau, O. B., Malago, J. D., & Arafah, K. (2025). Development of Problem Based Learning Physics Teaching Modules to Improve the 
Argumentation Skills of Students at SMA Negeri 2 Makassar. Jurnal Penelitian Pendidikan IPA, 11(5), 638-649. 
https://doi.org/10.29303/jppipa.v11i5.11291  

Development of Problem Based Learning Physics Teaching 
Modules to Improve the Argumentation Skills of Students at 
SMA Negeri 2 Makassar 
 

Oktaviana Beferly Mapau1*, Jasruddin Daud Malago1, Kaharuddin Arafah1 

 
1 Physics Education, Postgraduate Program, Universitas Negeri Makassar, Makassar, Indonesia. 

 

 
Received: January 10, 2025 
Revised: April 08, 2025 
Accepted: May 25, 2025 
Published: May 31, 2025 

 

Corresponding Author:  
Oktaviana Beferly Mapau 
oktamapau@gmail.com   

 

DOI: 10.29303/jppipa.v11i5.11291  
 
© 2025 The Authors. This open access article is 
distributed under a (CC-BY License) 

 

Abstract: This research is a type of Research and Development (R&D) research 
with a 4D model development method. The 4D stages include: defining, 
designing, developing, and disseminating. This research and development 
aim to design and analyze a physics teaching module based on Problem Based 
Learning that is valid, practical, and effective and can improve students' 
argumentation skills. The number of validators who provided an assessment 
of the validity of the module content was 3 validators, the number of teachers 
who provided an assessment of practicality was 10 physics teachers, and the 
physics teaching module based on Problem Based Learning that had been 
developed was tested on 36 students of class X.9 of SMA Negeri 2 Makassar. 
The instruments used in this study included validation of the open physics 
module, teacher response questionnaires, and validated argumentation ability 
tests. The results of the study indicate that the physics teaching module based 
on Problem Based Learning is in the valid category with an average Aiken's V 
value of 0.79, practicality with a percentage of teacher responses of 89% is in 
the very practical category, and effectiveness with an average N-Gain of 0.62 
is in the moderate category. Based on these results, the physics teaching 
module based on Problem Based Learning as a whole is considered valid, very 
practical, and quite effective for use in the physics learning process. 
 

Keywords: Argumentation skills; Problem-based learning; Teaching module  
  

Introduction  
 
Education has a major role in ensuring the survival 

of a nation and state, because education is a vehicle for 
improving and developing the quality of human 
resources. The key role of education is not only limited 
to providing information, but also in forming quality 
and productive human resources. Human resources are 
expected to be able to adapt to change. In the context of 
the 21st century, education is directed at four main 
pillars, namely learning to know, learning to do, 
learning to be, and learning to live together, and 
prioritizing a student-centered learning approach 
(Banarsari et al., 2023) 

The curriculum is an important part of the 
education system because it is the main reference in the 
learning process. The curriculum is not only a formal 
document, but also functions as a tool that helps 
educators design and implement a quality learning 
process (Andari, 2022). In response to the impact of the 
COVID-19 pandemic which caused learning loss in 
students, the government through the Ministry of 
Education, Culture, Research and Technology has 
innovated by implementing the Merdeka Curriculum 
(Maulida, 2022). This curriculum is designed to meet the 
demands of the times, emphasize flexible and contextual 
learning, and form independent and character-based 
students (Nurhamida & Andromeda, 2023). 

https://doi.org/10.29303/jppipa.v11i5.11291
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One of the main differences in the Independent 
Curriculum is the use of teaching modules instead of the 
Learning Implementation Plan. Teaching modules are 
learning tools designed to achieve learning outcomes by 
considering the needs and characteristics of students. 
The preparation of teaching modules is part of the 
teacher's pedagogical competence because it requires 
creativity and innovation in designing effective and 
efficient learning (Maulida, 2022). 

Learning outcomes refer to the skills that students 
acquire as a result of the learning process and can be 
observed through the learner’s performance (Hsieh & 
Maritz, 2023; Nurmahasih & Jumadi, 2023). In the 
Merdeka Curriculum, learning outcomes can be 
achieved if the learning process aligns with the Learning 
Achievements (Capaian Pembelajaran, CP). Learning 
Achievements (CP) are the competencies that students 
must attain at each phase (Nurmahasih & Jumadi, 2023; 
Saputri et al., 2023; Wahyuni et al., 2024). 

Adapting to the demands of the independent 
learning curriculum, it is important for students to have 
science process skills and reasoning skills, namely 
argumentation (Triananda et al., 2025). Argumentation 
skills are very important for students to master because 
first, students will gradually learn to solve problems 
through the process of mastering argumentation skills. 
Second, students can build social activities through 
activities to explain, criticize and modify arguments. 
Third, it is easier and bolder for students to express their 
ideas because they are based on supporting evidence. 
Fourth, it is easier for students to understand concepts 
and reasoning, because evidence to support claims must 
be found independently by students. Fifth, 
argumentation skills help students connect facts, 
procedures, concepts, and solutions that are interrelated 
from argumentation skills. 

One of the hopes is that the higher a person's 
argumentative ability, the better their ability to provide 
reasons for solutions or answers to the problems given 
(Fatmawati et al., 2018). So, from this reason, the ability 
to argue is very necessary for students. Argumentation 
also plays an important role in physics learning 
activities, because through the argumentation process, 
students who study physics will also have the 
opportunity to defend or refute existing ideas when 
practicing scientific methods. Argumentation is the 
process of strengthening claims through critical thinking 
analysis based on evidence and logical reasons (Irvan & 
Admoko, 2020). 

According to Sujanem et al. (2018) the educational 
process in the 21st century prioritizes the development 
of critical thinking skills or abilities. Argumentation 
skills are included in one of the indicators of critical 
thinking skills that are prioritized in the 21st century. 
The same thing was expressed by Rahman (2018) that 

argumentation can facilitate several 21st century 
competencies, including critical thinking competencies, 
besides that argumentation can also develop 
communication competencies. Some important reasons 
for implementing argumentation in learning are: (1) 
scientists use argumentation in developing and 
improving their scientific knowledge; (2) society uses 
argumentation in scientific debates; and (3) students in 
learning need argumentation to strengthen their 
understanding. 

Physics is first formally introduced to students at 
the junior high school level and often provides an initial 
impression that shapes long-term views of the subject. 
Many consider physics difficult and less relevant to 
everyday life, even though physics actually aims to 
develop a scientific mindset to understand natural 
phenomena, not just solve mathematical equations. This 
gap between conceptual goals and mathematical 
approaches can hinder the learning process, including in 
terms of developing problem-solving skills. In addition, 
difficulties in understanding physics material can affect 
students' argumentative abilities, because mastery of 
concepts greatly supports these abilities (Allen et al., 
2025). 

Previous research results found that students' 
argumentative abilities still tend to be low. Mubarok et 
al. (2016) stated that argumentative abilities in physics 
learning are still low because learning has not directed 
students to actively participate in the learning process. 
According to Mahardika et al. (2015), students' skills in 
providing arguments in the learning process are 
considered very low because argumentative skills are 
rarely practiced. The same thing was expressed by Ishaq 
et al. (2022) that the lack of students' argumentative 
abilities was due to the less than optimal answers given 
by students due to several factors including a lack of 
understanding of physics concepts and unfamiliar 
question forms. 

One of the learning models recommended in the 
Merdeka Curriculum is Problem Based Learning (PBL), 
which focuses on solving problems relevant to real life. 
This model is considered effective in training students' 
critical thinking and argumentation skills because it 
requires them to discuss and defend solutions to the 
problems given (Kumala et al., 2017).  

The PBL model is considered effective in improving 
students' 21st century skills (Nilyani & Ratnawulan, 
2023). Problem-based learning aims to provide real 
problems to students, so that they learn collaboratively 
in groups, search for and collect relevant information, 
process data, and solve the problems given. Through 
this process, problem-based learning not only develops 
critical thinking and problem-solving skills but also 
fosters scientific argumentation skills. Collaboration in 
groups allows students to exchange knowledge, build 
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new knowledge from other people's ideas, and practice 
evidence-based reasoning and strong decision-making 
(Tsai, 2018). 

The results of observations at SMA Negeri 2 
Makassar indicate that, first, this school has 
implemented an independent curriculum in physics 
learning. Second, in the physics learning process, the 
teaching modules used in the learning process are still 
simple, the learning syntax has not been described in 
detail for each teacher and student activity, the reading 
materials used use open packages provided by the 
Ministry of Education and Culture, this is because 
teachers experience obstacles in developing teaching 
modules such as limited time, energy and lack of 
creativity. Teachers also sometimes use teaching 
modules provided by the Ministry of Education and 
Culture which have not fully adapted to the needs and 
characteristics of students in each region with different 
characteristics, such as the culture of the learning 
environment, the completeness of learning resources, 
and other learning variables that affect learning 
outcomes including the ability to argue. 

The ability to argue in physics learning has an 
important role for students. First, students will 
gradually learn to solve physics problems through the 
process of mastering argumentation skills that include 
determining claims, collecting data/facts that support 
claims, providing justifications that connect data/facts 
with claims. Second, students can dig deeper into 
physics concepts in the problem-solving process 
accompanied by data/facts and justifications. Third, 
students become more courageous in expressing ideas 
based on supporting evidence and providing rebuttals 
to claims of a problem that are not quite right. This 
encourages discussions to be more active in the physics 
learning process. However, based on the results of the 
interview, in the physics learning process at SMA Negeri 
2 Makassar, students' argumentation skills have not 
been trained. 

Argumentation skills are very important in physics 
learning because they help students solve problems 
through compilation of claims, data support, and 
justification. In addition, students can understand 
physics concepts more deeply and become more 
confident in expressing ideas and refuting inappropriate 
claims. This encourages more active discussions in the 
physics learning process. However, based on the 
interview results, in the physics learning process at SMA 
Negeri 2 Makassar, students' argumentative skills have 
not been trained. This causes students to tend to be 
passive when discussing during the learning process. In 
fact, when the teacher asks students to express ideas or 
answer questions, they often choose to remain silent 
because they are afraid of giving the wrong answer. In 

addition, assessments to measure argumentative skills 
have never been developed at the school. 

In developing a Problem Based Learning (PBL)-
based teaching module, expert assessment is needed to 
assess the feasibility of the module. According to 
Nieveen in Sari (2021), a good learning product must 
meet three main criteria: validity, practicality, and 
effectiveness. A module is declared suitable for use if it 
meets these three aspects. Valid means legitimate and 
cannot be disputed, practical means easy and efficient, 
while effective refers to achieving goals in a timely 
manner. Based on this, the researcher conducted a study 
entitled "Development of a Physics Teaching Module 
Based on Problem Based Learning to Improve 
Argumentation Skills of Students at SMA Negeri 2 
Makassar." 

Physics learning is often considered difficult by 
students, even though some have high intelligence in 
fun programming. This perception gap is a challenge for 
teachers in designing interesting and easy-to-
understand learning. One solution that can be done is 
the development of a user-friendly learning module. 
(Afdalia et al., 2020). Abstract physics requires time and 
learning media that support understanding of its 
concepts. Physics modules can be teaching materials that 
help students learn independently and lighten the 
teacher's workload (Bahri et al., 2017). Module 
development is very important in improving the quality 
of learning, especially at the secondary school level, if it 
is adapted to the needs of teachers and students 
(Mustafa et al., 2020). The quality of the module is 
evaluated based on aspects of validity, practicality, and 
effectiveness. 

Validity, according to KBBI, is a true nature based 
on evidence, logic, or is legitimate. This term comes from 
the word valid, which means relevant and justifiable 
(Douglas & Purzer, 2015). Validity relates to the extent 
to which a test actually measures what it should measure 
(Zahfa et al., 2025). In assessment, it is important to 
ensure that the test measures the right thing and is 
suitable for use in decision making. Validity indicates 
the accuracy and precision of the measuring instrument 
in carrying out its function (Sudaryono et al., 2019). In 
teaching modules, validity is assessed through aspects 
of the appropriateness of content, presentation, 
language, and graphics (Nursyahitna et al., 2024). 

Practicality, according to KBBI, means something 
that is based on practice, easy to use, fun, and efficient. 
The practicality test is carried out after the product is 
declared valid to assess whether the module can be 
understood and is of interest to instructors and students 
(Dahal et al., 2023). Practicality criteria include clarity of 
content, timeliness, and benefits of the module, and are 
determined by teacher responses and their application 
in learning (Zakirman et al., 2022). While effectiveness is 
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a measure of success in the learning process, which 
shows the extent to which the experience and results of 
the intervention are in accordance with the objectives 
that have been set. An activity is declared effective if it is 
able to achieve the expected goals (Febriyanti et al., 
2018). 

 

Method 
 
Type of Research 

This research is a Research and Development that 
refers to the 4-D development model developed by 
Thiagarajan, namely Define, Design, Development, and 
Dissemination.  

 

 
Figure 1. 4D model development procedure 

 
Define Stage  

The first stage carried out was the definition stage, 
namely the determination of learning requirements, 
which aims to determine and define the needs in the 
learning process and collect various information related 
to the development of the physics teaching module 
based on Problem Based Learning. The define stage 
includes several analyzes, namely initial analysis, 
student analysis, task analysis, concept analysis, and 
learning objective analysis. 

In the initial analysis stage at SMA Negeri 2 
Makassar, a number of fundamental problems were 
found in the physics learning process. Although the 
school has implemented the Independent Curriculum, 
teachers experience obstacles in developing teaching 

modules that are in accordance with the characteristics 
and needs of students. The modules used are still simple, 
do not contain detailed learning syntax, and depend on 
textbooks from the Ministry of Education and Culture 
that are less contextual and do not pay attention to 
current phenomena. Teachers also face limitations in 
time, energy, and creativity in compiling innovative and 
relevant teaching materials. 

In addition, learning tends to focus on question-
and-answer techniques and has not provided space for 
students to develop their argumentative skills. 
Argumentative skills that include conveying claims, 
presenting supporting data, providing justification, and 
rebuttals have not been trained systematically so that 
students tend to be passive and lack confidence when 
discussing. Assessments to measure this ability are also 
not yet available. Therefore, it is necessary to develop a 
Problem Based Learning (PBL)-based teaching module 
that is able to facilitate students to learn actively, 
independently, and collaboratively through contextual 
problem solving, and can be accessed with the support 
of technological devices that are already available in 
schools. 

Analysis of grade X students of SMA Negeri 2 
Makassar shows that they are in the age range of 15-18 
years, which according to Jean Piaget's cognitive 
development theory is included in the formal 
operational stage. At this stage, students are generally 
able to think abstractly, use logic in problem solving, 
and are able to plan and understand argument 
structures. In terms of learning styles, students show 
diversity, with a dominant kinesthetic learning style 
(39%), followed by visual (36%), and auditory (25%). 
This diversity of learning styles requires the application 
of a varied and interactive learning approach. Therefore, 
learning tools are needed such as Problem Based 
Learning (PBL)-based teaching modules that can 
accommodate students' needs through visual 
presentation in reading materials, physical activities in 
LKPD, and discussion and presentation methods that 
are in line with the cognitive characteristics and learning 
styles of students. 

Task analysis is carried out to identify the main 
activities that must be carried out by students based on 
the learning outcomes (CP) of the Independent 
Curriculum in phase E. The tasks previously designed 
by the teacher include observing learning videos about 
the phenomena of climate change and global warming, 
followed by recording important facts and answering 
analytical questions. The concepts discussed in the 
material on climate change and global warming are the 
greenhouse effect, causes and impacts of global 
warming, facts about climate change, and efforts to 
control climate change. The objectives of this learning 
are that through literacy and discussion students are 
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able to analyze the phenomenon of the greenhouse 
effect; through literacy and discussion students are able 
to analyze the causes and impacts of global warming; 
through literacy and discussion students are able to 
understand the phenomenon of climate change; through 
literacy and discussion students are able to evaluate 
alternative solutions to climate change and global 
warming in everyday life. 

 
Design Stage 

After identifying the problem in the definition 
stage, the next step is the design stage. The design stage 
aims to create an open module based on Problem Based 
Learning that can be used in physics learning. This stage 
includes the selection of learning modules and materials, 
selection of learning module formats, and development 
of initial learning module designs. 

 
Develop Stage 

This development stage aims to produce a physics 
teaching module based on Problem Based Learning. At 
this stage, the validity of the instruments used in the 
study, design revisions and trials are carried out. At the 
content validity stage, the validity of the teaching 
module, the validity of the teacher response 
questionnaire sheet, and the validity of the physics 
argumentation ability test instrument for students are 
carried out. Based on the results of the assessment, 
corrections and suggestions from experts, 
improvements are then made to the PBL-based physics 
teaching module. After conducting the validity of the 
teaching module content based on expert assessments, 
the revision results are obtained which are used to revise 
the PBL-based physics teaching module, as in the table 
1. 

After the revision of the teaching module, a limited 
product trial was conducted to determine the results of 
the application of the PBL-based physics teaching 
module in classroom learning and to determine the 
increase in students' argumentation skills after using the 
PBL-based physics teaching module. 

 
Dissemination Stage 

After going through a limited trial, the next stage is 
the dissemination of the physics teaching module. In this 
study, the dissemination was carried out on a limited 
basis to physics teachers at SMA Negeri 2 Makassar, 
SMA Negeri 3 Makassar, and SMA Negeri 8 Makassar. 
The purpose of this stage is to promote and obtain 
assessments from physics practitioners/teachers in 
order to determine the level of practicality of the PBL-
based physics teaching module. The assessment was 
carried out using a validated questionnaire instrument, 
involving 4 physics teachers from SMA Negeri 2 

Makassar, 3 teachers from SMA Negeri 3 Makassar, and 
3 teachers from SMA Negeri 8 Makassar. 
 
Table 1. Results of the Revision of the PBL-Based 
Physics Teaching Module 
Before Revision After Revision 

Cover  

  
Teaching Module Background and Text Type 

  
Competency Map  
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Before Revision After Revision 
Adding syntax to reading materials 

  

 
Trial subjects 

The trial subjects in the study were students of 
class X.9 MIPA at SMA Negeri 2 Makassar in the 
2024/2025 Academic Year. The product trial was 
conducted on 36 students of class X.9. The research trial 
design used the One-group pretest-posttest design 
model as shown in the following figure: 

 

 
Figure 2. One-group pretest-posttest design model 

 
Data Analysis 
Analysis of Teaching Module Validity Data 

To determine the validity relevance of the teaching 
module as assessed by three experts, the content validity 
coefficient (Aiken’s V) was used. The Aiken’s V formula 
is employed to calculate the content validity coefficient 
based on the assessment results from each expert 
regarding an item, using the equation 1, proposed: 

 

𝑉 =  
∑ 𝑠

𝑛 (𝑐−1)
           (1) 

 
Explanation  
V: index of rater agreement on the validity of an item 
s: The score assigned by each rater minus the lowest 

score in the category used (s = r – Io, where r is the 
rater's category score and Io is the lowest score 
assigned) 

n: number of raters 
c: number of categories selected by the raters 
 
The criteria for Aiken’s V test indicate that if V ≥ 0.4, then 
the index of expert agreement is considered valid 
(Retnawati, 2016). 

Analysis of Practitioner Response  
The practicality analysis is based on data obtained 

through a questionnaire filled out by 
practitioners/teachers. Practitioners' assessment of the 
physics teaching module based on Problem Based 
Learning stated in the questionnaire sheet was analyzed 
using equation 2. 

 

PRS =
∑ A

∑ B
 x 100%            (2) 

 
Calculating the percentage of practitioner 

assessment for each statement with the criteria 
determined through the scaling procedure produces 
figures at the measurement level as follows:  
 
Table 2. Practitioner Assessment Score Criteria 
(Riduwan, 2015) 
Percentage (%) Criteria 

80-100 Very Practical 

61-80 Practical 

41-60 Quite Practical 

21-40 Not Practical 

0-20 Very Not Practical 

 
Analysis of the Effectiveness of Teaching Modules 

The effectiveness of the PBL-based physics teaching 
module can be seen from the students' argumentation 
ability scores after the module usage trial. The 
developed teaching module can be said to be effective if 
there is an increase in students' argumentation ability. 
To determine the increase in students' argumentation 
ability, an analysis of the pretest-posttest data was 
carried out using the following N-Gain percentage 
formula: 

 

𝑁 − 𝐺𝑎𝑖𝑛 =  
𝑠𝑘𝑜𝑟 𝑝𝑜𝑠𝑡𝑡𝑒𝑠𝑡−𝑝𝑟𝑒𝑡𝑒𝑠𝑡

𝑠𝑘𝑜𝑟 𝑚𝑎𝑘𝑠𝑖𝑚𝑢𝑚−𝑝𝑟𝑒𝑡𝑒𝑠𝑡
        (3) 

 
The gain index interpretation criteria can be seen in 
Table 3 below:  
 
Table 3. Normalized Gain Criteria (Meltzer, 2002) 
Limits Category 

𝑔 ≥ 0.7  High 
0.3 ≤ 𝑔 < 0.7  Medium  
𝑔 < 0.3  Low 

 

Result and Discussion 
 
Results of Content Validity of Physics Teaching Module 
Based on Problem Based Learning with Aiken's V Index 

The physics teaching module based on Problem 
Based Learning developed in this study was validated 
by three experts to assess its validity before conducting 
a limited trial. Aspects assessed in the validation process 

O1         X        O2 
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include the appropriateness of the content, 
appropriateness of the presentation, appropriateness of 
the language, and appropriateness of the graphics of the 
teaching module. The results of the test scores for the 
analysis of the validity coefficient of the expert 
agreement index with the Aiken's V index are presented 
in Table 4 below: 

 
Table 4. Validity Analysis Test of PBL-Based Physics 
Teaching Module with Aiken's V Index 

Aspect 
Total score item 

validity 
V Category 

Content suitability 10.67 0.76 Valid 
Presentation suitability 5.67 0.81 Valid 
Language suitability 9.67 0.81 Valid 
Graphics suitability 7 0.78 Valid 
Average  0.79 Valid 

Source: processed primary data (2025)   
 
Based on the research results, data analysis has 

been conducted on the validity of the content of the PBL-
based physics teaching module assessed by three 
experts. Aspects assessed in the validation process 
include the feasibility of the content, the feasibility of the 
presentation, the feasibility of the language, and the 
feasibility of the graphics of the teaching module. The 
content validity of the teaching module was analyzed 
using the Aiken's V expert agreement index test, with 
the criterion that an instrument is declared valid if the 
Aiken's V coefficient is greater than 0.4. Based on the 
results of the validity analysis as shown in Table 4, an 
average Aiken's V coefficient of 0.79 was obtained, 
which indicates that the PBL-based Physics teaching 
module is included in the valid category and is worthy 
of being continued to the trial stage. 

The results of this study are in line with the results 
of previous studies. Santoso et al. (2022) showed that 
research instruments such as handouts and LKPD used 

in physics learning with the PBL-Online model to 
improve the scientific argumentation skills of high 
school students were in the valid category while the 
pretest posttest sheets showed that they were in the very 
valid category so that they were declared suitable for use 
for research. Nuraliza et al. (2023) in their research also 
stated that the content validity of the PBL-based physics 
module on the material of optical instruments and global 
warming for high school physics learning was in the 
very valid category, so it was suitable for teachers to use 
in the learning process. 

The same thing in the study conducted by Rizaldi 
et al. (2023) stated that the validation of the PBL-based 
High School Physics Practical E-Module was in the very 
valid category. These results indicate that the E-Module 
can be tested. Meanwhile, Nabila (2024) stated that the 
PBL-based physics teaching module received a very 
good assessment from material and media experts, so it 
was declared suitable for use as a learning resource. 

 
Teachers' responses to the Physics Teaching Module Based on 
Problem Based Learning 

Teachers' responses to the physics teaching module 
based on Problem Based Learning were obtained 
through filling out a questionnaire by physics subject 
teachers. This assessment questionnaire was filled out 
by 4 physics teachers from SMA Negeri 2 Makassar, 3 
physics teachers from SMA Negeri 3 Makassar, and 3 
physics teachers from SMA Negeri 8 Makassar. The 
teacher response questionnaire consisted of 19 statement 
items related to the scope of the teaching module 
content, the suitability of the teaching module in 
measuring argumentation skills, the advantages of the 
teaching module, and the practicality of the developed 
teaching module. Teachers' responses to the practicality 
of the PBL-based physics teaching module developed 
can be seen in Table 5 below:

 
Table 5. Practitioner Assessment Results of PBL-Based Physics Teaching Modules 
Assessment Aspects ∑A ∑B PRS % Criteria 

Coverage of Teaching Module Content 111 120 93 Very Practical 
Suitability of Teaching Module in Measuring Argumentation Ability 167 200 84 Very Practical 
Advantages of Teaching Module 213 240 89 Very Practical 
Practicality of Teaching Module 180 200 90 Very Practical 
Average 89 Very Practical 

Source: processed primary data (2025) 
 

Practitioners in this study were high school physics 
teachers in Makassar, totaling 10 physics teachers. The 
practicality of the PBL-based physics teaching module 
was analyzed based on the results of teacher responses 
shown in Table 5. The teacher response questionnaire 
consisted of 19 statement items related to the ease of use 
of the PBL-based physics teaching module that had been 
developed. The aspects assessed in the teacher response 

questionnaire sheet included (1) aspects of the scope of 
the teaching module content, (2) aspects of the suitability 
of the teaching module in measuring argumentation 
ability, (3) aspects of the excellence of the teaching 
module and (4) aspects of the practicality of the teaching 
module. 

According to KBBI, practicality refers to ease of use 
or practical application. According to Zikra et al. (2025), 
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regarding the practicality of E-LKPD differentiated 
learning styles on global warming material phase E of 
SMA which shows that teaching devices can be 
considered practical if practitioners state that the 
teaching devices are theoretically feasible to use in 
learning, and the level of application shows good results 
in the field. Based on the analysis of data from the 
teacher response questionnaire in Table 5 a percentage 
of 89% was obtained which was in the very practical 
category. This shows that the developed teaching 
module can help teachers in the physics learning process 
and provide convenience to train students' 
argumentation skills in learning. 

Teachers gave feedback that the PBL-based physics 
teaching module developed was interesting for students 
to use and suitable for use in learning, especially in 
efforts to improve argumentation skills. This is 
supported by learning activities designed in the module 
that provide opportunities for students to discuss, 
explore problems, and express opinions, which are in 
line with the characteristics of the PBL model. However, 
practitioners also provide suggestions that the material 
presented be increased with content that is more 
relevant to everyday life and uses factual data to make it 
easier for students to understand. 

The results of this study are in line with the results 
of previous research conducted by Waruwu et al. (2024) 
who developed a PBL-assisted physics e-module to 
improve student learning achievement, where the 
results showed that the practicality of the e-module was 
in the very practical category, meaning that the PBL-
assisted physics e-module can be used by teachers in the 
learning process. 
 
Effectiveness of Physics Teaching Modules Based on Problem 
Based Learning 

The effectiveness of the Problem Based Learning-
based physics teaching module can be seen based on the 

increase in students' argumentative abilities derived 
from the test results of class X.9 students of SMA Negeri 
2 Makassar. The argumentative ability test was given 
before learning (pretest) in the form of 4 essay questions 
and given after learning (posttest).  

The argumentative ability test (pretest) was used to 
measure students' initial abilities before participating in 
learning activities on the material of climate change and 
global warming, while the argumentative ability test 
(posttest) was used to see how the argumentative ability 
was after using the PBL-based physics teaching module. 
The results of the analysis of students' argumentative 
ability tests before (pretest) and after (posttest) being 
given the PBL-based physics teaching module can be 
seen in Table 6. 

 
Table 6. Results of Analysis of Argumentation Ability 
Test Scores of 36 Students 
Parameter  Pretest Posttest  

Maximum Ideal Score 44 44 
Minimum Ideal Score 0 0 
Maximum Empirical Score 22 38 
Minimum Empirical Score 4 21 
Average Score 11.72 31.53 

Source: processed primary data (2025) 
 
Based on Table 6. above, it is obtained a picture of 

the increase in students' argumentation skills as 
reviewed from the data on pretest and posttest scores on 
36 students. The average score of students for the pretest 
was 11.72 while the average score of students for the 
posttest was 31.53. 

The improvement of students' physics 
argumentation skills based on the pretest and posttest is 
completely presented in the form of a bar chart in Figure 
3. Based on Figure 3, the scores obtained by students 
after following the learning process using the Problem 
Based Learning-based physics teaching module 
increased. 

 

 
Figure 3. Pretest and posttest scores of students' argumentation skills
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The effectiveness of the developed PBL-based 
physics teaching module can be seen through the pretest 
and posttest scores of the argumentation skills of class 
X.9 students of SMA Negeri 2 Makassar. The results of 
the analysis of the effectiveness of the use of PBL-based 
physics teaching modules analyzed using the N-Gain 
formula can be seen in Table 7. 

 
Table 7. Normalized Gain (N-Gain) Analysis of Physics 
Argumentation Ability of Class X.9 Students of SMA 
Negeri 2 Makassar 
Limits Category Average N-Gain 

𝑔 ≥ 0.7  High  
0.3 ≤ 𝑔 < 0.7  Medium  0.62 
𝑔 < 0.3  Low  

Source: processed primary data (2025)  
 
The results of the argumentative ability test 

obtained from the pretest and posttest were analyzed 
using the N-Gain formula so that an average N-Gain of 
0.62 was obtained in the moderate category (0.3 ≤ g <0.7), 
which indicates that there was an increase in 
argumentative ability from pretest to posttest at a fairly 
significant level. This proves that physics learning using 
PBL-based teaching modules can improve students' 
argumentative abilities. This is in line with previous 
research conducted by Pratama et al. (2021) which stated 
that problem-based practical learning has proven to be 
very effective in improving argumentation skills, as 
indicated by the average N-gain value of the pretest and 
posttest of 0.80 (high category). 

The results of the research and development of 
physics teaching modules based on Problem Based 
Learning show that the module meets the criteria of 
being valid, very practical and quite effective in 
improving the argumentation skills of students at SMA 
Negeri 2 Makassar. The improvement of students' 
argumentation skills cannot be separated from the role 
of the PBL model which is integrated in the development 
of teaching modules. The PBL model provides space for 
students to be actively involved in the learning process, 
especially through group discussion activities that 
trigger the exchange of ideas and clarification of 
concepts or facts. This activity trains students in building 
and defending arguments, and responding to other 
people's arguments constructively. This active 
involvement also forms an important foundation in the 
development of students' argumentation skills. 

This is in line with the research results of Santoso et 
al. (2022) who stated that through the syntax of the PBL 
model, it can encourage students to be more actively 
involved during learning to express their arguments. 
Likewise, Pratiwi et al. (2019) found that there was a 
relationship between the application of problem-based 
learning (PBL) and increased argumentation skills in 

learning, with a correlation coefficient of 0.639. This 
indicates that there is a very good relationship between 
the application of problem-based learning and the 
development of argumentation skills in problem-based 
learning. 

The results of this study are also in line with the 
research of Lentika et al. (2022) who developed a PBL-
based physics LKPD on Newton's Gravity material. The 
study showed that the teaching materials developed had 
a high level of validity, were very practical to use, and 
were effective in improving students' scientific 
argumentation skills, with an average N-Gain of 0.7342 
so that it was declared suitable for use in learning. The 
results of this study are also in line with the research of 
Muspiroh et al. (2024) in their study entitled "Improving 
Students' Scientific Argumentation Skills Through 
Problem-Based Learning (PBL)", an N-gain of 0.53 was 
obtained in the experimental class in the moderate 
category. Student learning activities with the application 
of PBL require students to be more active in learning so 
that they have a positive influence on learning success. 
    

Conclusion  

 
Based on the results of the research and discussion 

that have been conducted, it can be concluded that the 
physics teaching module based on Problem Based 
Learning is in the valid category with an average Aiken's 
V value of 0.79, practicality with a percentage of teacher 
responses of 89% is in the very practical category, and 
effectiveness with an average N-Gain of 0.62 is in the 
moderate category. Based on these results, the physics 
teaching module based on Problem Based Learning as a 
whole is considered valid, very practical, and quite 
effective for use in the physics learning process. 

 
Acknowledgments  
My deepest gratitude goes to the supervisor who has guided 
the completion of this literature study until completion, and 
my gratitude to the teachers of SMA Negeri 2 Makassar who 
have provided the opportunity and service facilities during the 
research. My gratitude to the University of Mataram for 
facilitating the preparation of this article. My gratitude to my 
parents, siblings, and friends for their prayers, cooperation, 
and support. 
 
Authors Contribution  
O.B.M.: Conceptualization, methodology, writing original 
draft preparation, formal analysis, investigation, visualization, 
writing—review and editing. J. & K.A.: Validation, 
supervision, and resources. All authors have read and agreed 
to the published version of the manuscript. 
 
Funding  
This research received no external funding. 
 
 



Jurnal Penelitian Pendidikan IPA (JPPIPA) May 2025, Volume 11, Issue 5, 638-649  
 

647 

Conflicts of Interest  
The authors declare no conflict of interest. 

 

References  
 
Afdalia, Arsyad, M., & Arafah, K. (2020). Pengembangan 

Modul Pembelajaran IPA Fisika Berbasis Kearifan 
Lokal Sandeq pada Sekolah Menengah Pertama. 
Prosiding Seminar Nasional Fisika, 2, 68–71. 
Retrieved from 
https://ojs.unm.ac.id/semnasfisika 

Allen, W., Rebello, C. M., & Rebello, N. S. (2025). 
Assessing Physics Students’ Scientific Argumentation 
using Natural Language Processing. 
https://doi.org/10.48550/arXiv.2504.08910 

Andari, E. (2022). Implementasi Kurikulum Merdeka 
Belajar Menggunakan Learning Management 
System (LMS). Allimna: Jurnal Pendidikan Profesi 
Guru, 1(2), 65–79. 
https://doi.org/10.30762/allimna.v1i2.694 

Bahri, S., Arafah, K., & Arsyad, M. (2017). 
Pengembangan Bahan Ajar Fisika Dasar I Berbasis 
Komputer. Seminar Nasional Pendidikan Fakultas 
Keguruan Dan Ilmu Pendidikan. Retrieved from 
https://www.researchgate.net/publication/3782
99635 

Banarsari, A., Nurfadilah, D. R., & Akmal, A. Z. (2023). 
Pemanfaatan Teknologi Pendidikan Pada Abad 21. 
Social, Humanities, and Educational Studies (SHES): 
Conference Series, 6(1), 459. 
https://doi.org/10.20961/shes.v6i1.71152 

Dahal, N., Luitel, B. C., Pant, B. P., & Khadka, J. (2023). 
Development and Evaluation of E-Learning 
Courses: Validity, Practicality, and Effectiveness. 
International Journal of Interactive Mobile Technologies 
(iJIM), 17(12), 45–60. 
https://doi.org/10.3991/ijim.v17i12.40317 

Douglas, K. A., & Purzer, S. (2015). Validity: Meaning 
and Relevancy in Assessment for Engineering 
Education Research. Journal of Engineering 
Education, 104(2), 108–118. 
https://doi.org/10.1002/jee.20070 

Fatmawati, D. R., Ramli, M., & Harlita, H. (2018). 
Meningkatkan Kemampuan Argumentasi Siswa 
melalui Action Research dengan Fokus Tindakan 
Think Pair Share. Proceeding Education Conference, 
15(1), 253–259. Retrieved from 
https://jurnal.uns.ac.id/prosbi/article/view/317
90 

Febriyanti, E., Indrawati, Supeno, Sutarto, & Mahardika, 
I. K. (2018). The Effectiveness of The Module-Based 
Stem (Science, Technology, Engineering, 
Mathematics) To Study Physics at Vocational High 
School. Internasional Journal of Advanced Research 

(IJAR), 6(5), 1367–1370. 
https://doi.org/10.21474/IJAR01/7168 

Hsieh, H.-M., & Maritz, A. (2023). Effects of flipped 
teaching on entrepreneurship professional 
student’ learning motivation, self-directed 
learning, and learning outcome. Contemporary 
Educational Technology, 15(4), ep472. 
https://doi.org/10.30935/cedtech/13649 

Irvan, A., & Admoko, S. (2020). Analisis Kemampuan 
Argumentasi Ilmiah Siswa Berbasis Pola Toulmins 
Argument Pattern (TAP) Menggunakan Model 
Argument Driven Inquiry dan Diskusi pada 
Pembelajaran Fisika SMA. IPF: Inovasi Pendidikan 
Fisika, 9(3), 318–324. 
https://doi.org/10.26740/ipf.v9n3.p318-324 

Ishaq, I. M., Khaeruddin, K., & Usman, U. (2022). 
Analisis Kemampuan Berargumentasi dalam 
Pembelajaran Fisika Peserta Didik SMA Negeri 8 
Makassar. Jurnal Sains dan Pendidikan Fisika, 17(3), 
211. https://doi.org/10.35580/jspf.v17i3.29781 

Kumala, G. S. R., Nurlaelah, I., & Setiawati, I. (2017). 
Bernalar dan Argumentasi melalui Problem Based 
Learning. Jurnal Pendidikan, 9(02), 14. 
https://doi.org/10.25134/quagga.v9i02.739 

Lentika, D. L., & Admoko, S. (2022). Development of 
Newton Gravity Student Worksheets on Problem-
Based Learning Model to Improve Students’ 
Scientific Argumentation Skills. Prisma Sains: 
Jurnal Pengkajian Ilmu Dan Pembelajaran Matematika 
Dan IPA IKIP Mataram, 10(3), 556–566. Retrieved 
from https://e-
journal.undikma.ac.id/index.php/prismasains/in
dex 

Mahardika, A. I., Fitriah, F., & Zainuddin, Z. (2015). 
Keterampilan Berargumentasi Ilmiah pada 
Pembelajaran Fisika Melalui Model Pembelajaran 
Inkuiri Terbimbing. Jurnal Kependidikan, 27(7), 755–
761. Retrieved from https://repo-
dosen.ulm.ac.id/handle/123456789/18342 

Maulida, U. (2022). Pengembangan Modul Ajar Berbasis 
Kurikulum Merdeka. Tarbawi, 5(2), 130–138. 
Retrieved from https://stai-binamadani.e-
journal.id/Tarbawi 

Mubarok, O. S., Muslim, M., & Danawan, A. (2016). 
Pengaruh model pembelajaran berbasis masalah 
dengan pendekatan saintifik terhadap 
kemampuan argumentasi ilmiah siswa SMA pada 
materi pengukuran. In Prosiding SNPS (Seminar 
Nasional Pendidikan Sains) (Vol. 3, pp. 381-388). 
Retrieved from 
https://core.ac.uk/download/pdf/289791902.pd
f  

Muspiroh, N., Shofiyah, Nada, S., & Kusmawan, U. 
(2024). Enhancing Students’ Scientific 
Argumentation Skills through STEM-Based 



Jurnal Penelitian Pendidikan IPA (JPPIPA) May 2025, Volume 11, Issue 5, 638-649  
 

648 

Problem Based Learning. International Journal of 
Research in STEM Education (IJRSE), 6(1), 85–96. 
https://doi.org/10.33830/ijrse.v6i1.1691 

Mustafa, A. S., Arsyad, M., & Helmi. (2020). 
Pengembangan Modul Fisika Berbasis Science, 
Technology, Engineering and Mathematics 
(STEM). Seminar Nasional Fisika Program 
Pascasarjana Universitas Negeri Makassar. Retrieved 
from 
https://ojs.unm.ac.id/semnasfisika/article/view
/21358 

Nabila, A. E. F. (2024). The Development of a Problem-
based Learning Physics Module to Facilitate the 
Critical Thinking Skills of SHS Learners for the 
Material of Work and Energy. IMPULSE: Journal of 
Research and Innovation in Physics Education, 3(2), 
113–123. 
https://doi.org/10.14421/impulse.2023.32-05 

Nilyani, K., & Ratnawulan. (2023). Needs Analysis of 
Physics E-Module Based on Problem Based 
Learning Model Integrated 21st Century Learning. 
International Journal of Advanced Research (IJAR), 
11(098), 14–23. 
https://doi.org/10.21474/IJAR01/17497 

Nuraliza, N., & Hufri, H. (2023). Validasi Modul Fisika 
Berbasis Problem Based Learning Pada Materi Alat 
Optik dan Pemanasan Global untuk Pembelajaran 
Fisika SMA/MA. Jurnal Pendidikan Tambusai, 7(3), 
24868–24877. 
https://doi.org/10.31004/jptam.v7i3.10552 

Nurhamida, N., & Andromeda, A. (2023). Validitas dan 
Praktikalitas Modul Ajar Berbasis Project Based 
Learning pada Materi Perubahan Fisika dan Kimia 
Kelas X SMA/MA. Jurnal Pendidikan MIPA, 13(2), 
398–403. https://doi.org/10.37630/jpm.v13i2.965 

Nurmahasih, U., & Jumadi, J. (2023). Effect of Utilizing 
the PBL Model in Physics Learning on Student 
Learning Outcomes: A Systematic Literature 
Review. Jurnal Penelitian Pendidikan IPA, 9(6), 81–
88. https://doi.org/10.29303/jppipa.v9i6.2741 

Nursyahitna, Helmi, & Arafah, K. (2024). Development 
of Merdeka Flow-Based Physics Teaching Modules 
to Improve Physics Learning Outcomes. Jurnal 
Penelitian Pendidikan IPA, 10(11), 8558–8567. 
https://doi.org/10.29303/jppipa.v10i11.8797 

Pratama, M. I., Suyanto, E., & Nyeneng, I. D. P. (2021). 
The Effect of Problem Based Learning Models on 
Practicum Based Argumentation Skills on Heat to 
Electricity Conversion Materia. Jurnal Kajian 
Pendidikan Sains, 7(1). 
http://dx.doi.org/10.32699/spektra.v7i1.199 

Pratiwi, S. N., Cari, C., Aminah, N. S., & Affandy, H. 
(2019). Problem-Based Learning with 
Argumentation Skills to Improve Students’ 
Concept Understanding. IOP. Publishing Journal of 

Physics, 1–7. https://doi.org/10.1088/1742-
6596/1155/1/012065 

Retnawati, H. (2016). Analisis Kuantitatif Instrumen 
Penelitian (Panduan Peneliti, Mahasiswa, dan 
Psikometrian). Parama Publishing. 

Riduwan. (2015). Skala Pengukuran Variabel—Variabel 
Penelitian. Alfabeta. 

Rizaldi, R., Syahwin, & Hasanah S, U. (2023). Validitas 
E-Modul Praktikum Fisika SMA Berbasis Model 
Pembelajaran ProblemBased Learning (PBL) 
terhadap Keterampilan Proses Sains Siswa SMA. 
Jurnal Pendidikan MIPA, 13(2), 922–928. 
https://doi.org/10.37630/jpm.v13i2.931 

Santoso, F. K. R., & Jatmiko, B. (2022). Pembelajaran 
Fisika dengan Model PBL_Online untuk 
Meningkatkan Argumentasi Ilmiah Peserta Didik. 
Jurnal Pendidikan Fisika, 11(1), 48–55. 
https://doi.org/10.24114/jpf.v11i1.34622 

Saputri, R., Wilujeng, I., Jumadi, J., Nurohman, S., & 
Purnama, A. Y. (2023). Development of PBL 
Modul-El to Improve Problem Solving Students of 
Physics Education Program. Jurnal Penelitian 
Pendidikan IPA, 9(10), 8376–8382. 
https://doi.org/10.29303/jppipa.v9i10.4092 

Sari, D. K. (2021). Pengembangan E-Modul Praktikum 
Fisika Dasar 1 dengan Pendekatan STEM untuk 
Menumbuhkan Kemandirian Belajar. DWIJA 
CENDEKIA: Jurnal Riset Pedagogik, 5(1), 44. 
https://doi.org/10.20961/jdc.v5i1.50560 

Sudaryono, Rahardja, U., Aini, Q., Graha, Y. I., & 
Lutfiani, N. (2019). Validity of Test Instruments. 
IOP Publishing Journal of Physics, 1–11. 
https://doi.org/10.1088/1742-
6596/1364/1/012050 

Sujanem, R., Poedjiastuti, S., & Jatmiko, B. (2018). The 
Effectiveness of Problem-Based Hybrid Learning 
Model in Physics Teaching to Enhance Critical 
Thinking of the Students of SMAN. Journal of 
Physics: Conference Series, 1040, 012040. 
https://doi.org/10.1088/1742-
6596/1040/1/012040 

Triananda, L., Kuswanto, H., & Jumaidi. (2025). 
Argumentation Skills in Physisc Implementation: 
A Systematic Literature Review. JIPF (Jurnal Ilmu 
Pendidikan Fisika), 10(1), 125–135. 
https://dx.doi.org/10.26737/jipf.v10i1.6024 

Tsai, C. Y. (2018). The Effect of Online Argumentation of 
Socio-Scientific Issues on Students’ Scientific 
Competencies and Sustainability Attitudes. 
Computers & Education, 116, 14–27. 
https://doi.org/10.1016/j.compedu.2017.08.009 

Wahyuni, B., Zainuddin, Z., Misbah, M., & Murshed, M. 
B. (2024). Character-based physics learning 
module through generative learning model: 
Student conceptual understanding. Journal of 



Jurnal Penelitian Pendidikan IPA (JPPIPA) May 2025, Volume 11, Issue 5, 638-649  
 

649 

Environment and Sustainability Education, 2(1), 31–
39. https://doi.org/10.62672/joease.v2i1.15 

Waruwu, W., Artawan, P., & Suswandi, I. (2024). 
Pengembangan E-Modul Fisika Berbantuan 
Problem Based Learning Untuk Meningkatkan 
Prestasi Belajar Peserta Didik. Jurnal Citra 
Pendidikan, 4(3), 1898–1912. 
https://doi.org/10.38048/jcp.v4i3.3778 

Zahfa, F., Fauzi, A., Yansyah, E. A., Fadhillah, F., & 
Syahdilla, J. (2025). Validity and Reliability of 
Educational Evaluation Tests. Jurnal Riset Ilmu 
Pendidikan, 5(1), 1–5. 
https://doi.org/10.56495/jrip.v5i1.829 

Zakirman, Rahayu, C., & Gusta, W. (2022). The 
Practicality of Electronic Physics Module Based on 
Scientific Approach on Fluid Materials. JIPF (Jurnal 
Ilmu Pendidikan Fisika), 7(2), 178–191. 
http://dx.doi.org/10.26737/jipf.v7i2.2719 

Zikra, R. H., Dewi, W. S., Akmam, A., & Suherman, D. S. 
(2025). Kepraktisan E-LKPD Berdiferensiasi Gaya 
Belajar Pada Materi Pemanasan Global Fase E 
Sekolah Menengah Atas. Indo-MathEdu Intellectuals 
Journal, 6(1), 1418–1426. 
https://doi.org/10.54373/imeij.v6i1.2681 

 


