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Abstract: Creative thinking skills are essential competencies in the 21st century, 
involving cognitive processes and divergent thinking to generate innovative 
solutions from various perspectives. This study aims to develop and implement 
a STEM-based learning approach integrated with physics, focusing on impulse 
and momentum, to improve students' creative thinking skills. Karate is utilized 
as a contextual medium to facilitate real-life application of physics concepts. The 
research applies the Research and Development (R&D) method using the 4D 
model: Define, Design, Develop, and Disseminate. Validation involved nine 
experts, consisting of lecturers and teachers, who provided feedback to refine 
the developed e-module. Content validity was assessed using the Content 
Validity Ratio (CVR) and Content Validity Index (CVI), both reaching 1.00 
(100%) across all aspects such as content relevance, Problem-Based Learning 
(PBL) suitability, ability to assess creative thinking, and design feasibility. 
Product trials with 101 senior high school students demonstrated significant 
improvement in creative thinking skills, as shown by an N-Gain score of 0.72. 
These findings indicate that the developed STEM-based e-module is effective in 
enhancing students' understanding of physics through contextual and engaging 
learning.  
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Introduction  
 

Facing the challenges of the globalisation era, 
mastery of 21st century skills is a must for students, one 
of which is creative thinking skills (Onsardia et al., 2019; 
Tang et al., 2020). These skills include complex mental 
processes that involve cognitive abilities and divergent 
thinking to generate innovative ideas that are able to 
solve problems from various points of view (Zubaidah 
et al., 2017). Through the development of creative 
thinking skills, students are trained to create new ideas, 
integrate various ideas, be open to various perspectives, 
and evaluate the effectiveness of these ideas (Putri et al., 
2023). Unfortunately, the level of creative thinking skills 

among students is still relatively low. This condition is 
evident in physics and science subjects (Nugroho et al., 
2023), especially in topics such as impulse and 
momentum. The low level of these skills is largely due 
to the use of learning strategies, models and methods 
that are not in accordance with the characteristics and 
real-life context of students (Wulandari et al. 2021; 
Sujatmika et al., 2022). 

Physics learning is one of the important 
components in science education that aims to equip 
students with conceptual understanding, critical-
creative thinking ability, and problem-solving skills. 
Physics, as a science that studies natural phenomena 
through mathematical principles and experiments, has a 
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central role in shaping students' scientific mindset 
(Hake, 1998). However, despite its importance, physics 
is often perceived as a difficult and abstract subject by 
students, especially on topics that require mathematical 
understanding and visualisation, such as impulse and 
momentum (Aryantara et al., 2024; Heryani et al., 2023; 
Nazifah & Asrizal, 2022). The concepts of impulse and 
momentum, although fundamental in physics, are often 
not deeply understood by students due to the lack of real 
contexts that can connect the theory to everyday life. 
This is exacerbated by conventional learning methods, 
where the teacher is more dominant in delivering the 
material, while students tend to be passive (Marginson 
et al., 2013). 

Conventional learning methods, often referred to as 
the ‘chalk and talk’ approach, tend to make students 
passive recipients of information. In this method, the 
teacher explains the material in a one-way manner, 
while students only listen and take notes. This approach 
is less effective in building deep conceptual 
understanding because students are not actively 
involved in the learning process (Osborne et al., 2003; 
Dani et al., 2021). As a result, students often just 
memorise formulas and concepts without 
understanding their meaning and application in real life. 
This is one of the causes of low student interest and 
motivation in learning physics (Prince, 2004). 

One solution to overcome this challenge is through 
contextualised learning, which connects subject matter 
to real-world situations. Contextual learning is based on 
the theory of constructivism, which emphasises that 
knowledge is constructed by students through 
experience and interaction with their environment 
(Tyukavina et al., 2022). In contextualised learning, 
materials are taught in a context that is relevant to 
students' daily lives, thus making learning more 
meaningful and interesting (Mesci & Erdaş Kartal, 2021). 
For example, physics concepts such as impulse and 
momentum can be taught through real examples, such 
as car crashes, ball games, or sports movements. 
Conventional learning methods, often referred to as the 
‘chalk and talk’ approach, tend to make students passive 
recipients of information.  In this method, the teacher 
explains the material in a one-way manner, while 
students only listen and take notes.  
This approach is less effective in building deep 
conceptual understanding because students are not 
actively involved in the learning process (Osborne et al., 
2003).  As a result, students often just memorise formulas 
and concepts without understanding their meaning and 
application in real life.  This is one of the causes of low 
student interest and motivation in learning physics 
(Hardiyansyah et al., 2019; Prince, 2004) 

This research is important because the low level of 
students’ creative thinking skills stems from the lack of 
contextual learning media relevant to their daily lives 
(Noviana, 2024; Yanti et al., 2023). By integrating the 
physics concepts of impulse and momentum into the 
context of karate, this study offers an innovative 
approach expected to enhance both conceptual 
understanding and creative thinking skills. 
Contextualised learning has been shown to be effective 
in improving students' interest and understanding. A 
study by  Marlina et al. (2022) showed that students who 
learnt physics through a contextualised approach had 
better conceptual understanding compared to students 
who learnt through traditional methods. In addition, 
contextual learning can also increase students' learning 
motivation because the material taught becomes more 
relevant to their lives (Kartikasari, 2023; Yanti et al., 
2023). 

In this context, the STEM (Science, Technology, 
Engineering, Mathematics) approach offers an ideal 
framework for creating integrative and applicable 
learning. STEM not only integrates disciplines but also 
encourages students to think critically, solve problems 
and apply knowledge in a real context (Bybee, 2013; 
Nazhifah et al., 2023). The STEM approach emphasises 
project-based learning and problem-based learning, 
where students are encouraged to identify problems, 
design solutions and test these solutions through 
experiments or projects (Schweingruber, 2014). STEM 
approaches have been shown to be effective in 
improving student learning outcomes, especially in 
science and maths subjects. A study showed that 
students who learnt through the STEM approach had 
higher critical thinking skills and creativity compared to 
students who learnt through traditional methods. In 
addition, the STEM approach can also improve students' 
collaboration and communication skills, which are 
important skills in the 21st century (Ardi & Marlina, 
2025; Syukri et al., 2021; Zubaidah, 2018). 

Sport, as part of everyday life, can be an effective 
context for learning physics. Sports provide real-life 
examples of physics concepts that can be directly 
observed and measured. For example, movements in 
sports such as running, jumping or kicking can be used 
to explain physics concepts such as force, energy and 
momentum (Armandita et al., 2017). By utilising the 
context of sports, physics learning can be more 
interesting and easily understood by students. Karate, as 
one of the martial arts sports, provides concrete 
examples of physics concepts, particularly impulse and 
momentum. Movements in karate, such as punches and 
kicks, involve physics principles that can be explained 
mathematically and visually. For example, when a 
karateka performs a punch, the concepts of impulse 
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(force acting in a short period of time) and momentum 
(the product of mass and velocity) can be directly 
explained (Martina & Hau, 2021). By utilising the context 
of karate, physics learning can be more interesting and 
easily understood by students. Karate was selected as 
the contextual medium because its punching and 
kicking movements directly involve the concepts of 
impulse and momentum, which can be measured and 
analyzed in real-time. Using karate makes the learning 
process more applicable, engaging, and relatable to 
students’ real-life experiences, thereby helping to 
address their difficulties in understanding abstract 
concepts. 

In addition, karate can also be used to explain other 
physics concepts, such as Newton's laws of motion, 
kinetic energy and potential energy. For example, the 
kicking motion in karate can be used to explain 
Newton's third law, the action-reaction law. When a 
karateka kicks, the foot exerts a force on the target 
(action), and the target exerts an equal but opposite force 
on the foot (reaction). By using real examples like this, 
students can more easily understand abstract physics 
concepts. However, the development of effective STEM-
based learning media with the context of karate sport is 
still rare. In fact, innovative and interactive learning 
media can be a powerful tool to improve student 
engagement and learning outcomes (Ciptayani, 2021). 
STEM-based learning media not only presents material 
visually and interactively, but also involves students in 
an active learning process through experiments, 
simulations, and projects (Kosasih, 2021). STEM-based 
learning media can be in the form of teaching materials, 
videos, computer simulations, teaching aids, or 
interactive applications (Ratnasari et al., 2023). For 
example, STEM-based learning media for impulse and 
momentum material can be in the form of teaching 
materials on punching and kicking movements in 
karate, where students can change variables such as 
mass and speed to see the effect on impulse and 
momentum. By using media like this, students can more 
easily understand abstract physics concepts. 

In addition, STEM-based learning media can also 
engage students in practical projects, such as designing 
and testing props that use the principles of physics. For 
example, students can design props that simulate 
punching movements in karate and test the effect of 
variables such as mass and speed on impulse and 
momentum(Lee, Hooshyar, Lin, Wang, & Huang, 2023). 
By doing projects like this, students not only understand 
physics concepts, but also develop critical thinking, 
creativity and collaboration skills (Sucilestari et al., 
2023). The novelty of this research lies in its integration 
of STEM-based physics learning with the context of 
karate, which has rarely been explored as a learning 

medium. This approach not only delivers concepts 
theoretically but also provides an interactive learning 
experience through motion simulations and real-force 
analysis. Therefore, this study aims to develop STEM-
based physics learning media with karate context, test its 
validation and effectiveness, and analyse its impact on 
students' learning outcomes on impulse and momentum  
(Martina & Hau, 2021). This learning media is designed 
to combine the concepts of science, technology, 
engineering, and mathematics with movements in 
karate, thus making physics learning more interesting 
and easily understood by students (Aninnas et al., 2023). 
The stages of developing this learning media include 
needs analysis, design, development, implementation, 
and evaluation. In the analysis stage, the needs of 
students and the curriculum were identified. At the 
design stage, a prototype of STEM-based learning media 
with karate context is designed. At the development 
stage, the learning media is made and tested on a limited 
basis. At the implementation stage, the learning media is 
used in classroom learning. In the evaluation stage, the 
effectiveness of learning media in improving student 
learning outcomes is analysed. Validation of learning 
media is done through expert assessment (media, 
material, and learning design) as well as limited trials to 
students. This validation aims to ensure that the learning 
media meets the standards of feasibility and 
effectiveness in learning. In addition, the impact of 
learning media on student learning outcomes was 
analysed through learning outcome tests (pretest and 
posttest) and student response questionnaires.  
 

Method  
 

This research uses the Research and Development 
(R&D) method. The development model applied was the 
4D model which consists of define, design, develop, and 
disseminate stages (Creswell, 2019; Purnama, 2016) 
Figure 1. 

The research sample consisted of 101 students of 
class XI of SMA Negeri 22 Palembang, who were 
selected through purposive sampling technique. The 
selection of this sample was based on the suitability with 
the research objectives, namely students who had 
participated in STEM learning using technology-based 
tools. The purposive sampling technique was chosen to 
ensure the relevance of the research results to the 
learning context studied, as well as to increase the 
reliability and validity of the data obtained (Creswell, 
2019; Purnama, 2016). 

The validation process involved nine experts, 
consisting of five lecturers and four teachers. The 
validation process involved nine experts, consisting of 
five lecturers (one expert in physics impulse concepts, 



Jurnal Penelitian Pendidikan IPA (JPPIPA) September 2025, Volume 11, Issue 9, 72-82  

 

75 

one expert in physics momentum concepts, one media 
expert, one learning model expert, and one creative 
thinking expert) and four physics teachers. Validation 
was conducted by analysing comments and suggestions 
from the experts, which were then used as the basis for 
revising the developed e-modules. The validity 
measurement instrument used a question item 
validation sheet, which was analysed using the Content 
Validity Ratio (CVR) and Content Validity Index (CVI) 
approaches  (Knebel atal., 2022; Prananto, 2022). 

 
Content Validity Ratio (CVR): 

CVR = 𝑛 −
𝑛𝑒
2
𝑛

2

                           

 (1) 
Content Validity Index (CVI):  

CVI =
CVR

Number of sub−questions
 (2) 

 
Remark: 
𝑛𝑒 : number of validators who agree 
N : total validators 
 
Table 1. Minimum CVR Standards ((Knebel, da Costa, 
dos Santos, de Sousa, & Silva, 2022) 

Validators Minimum CVR value 

5 0.99 
6 0.99 
7 0.99 
8 0.75 
9 0.78 
10 0.62 

 
After the E-Module product was declared valid, 

electronic module dissemination was carried out, pre-
test and post-test were developed to measure students' 
creative thinking skills. This instrument refers to four 
indicators of creative thinking skills, namely fluent 
thinking, flexibility, originality, and elaboration (Tam, 
2023; Torrance, 1977). The validity of the instrument was 
tested using Person Reliability, with the results. This 
study used a quantitative descriptive approach to 
analyze the effect of E-Module X-based learning on 
students' creative thinking skills. 

 
Table 2. Criteria CVR((Knebel, da Costa, dos Santos, de 
Sousa, & Silva, 2022) 

Range  Interpretation validity 

0.80 – 1.00 Very High 
0.60 – 0.79 High 
0.40 – 0.59 Moderate 
0.20 – 0.39 Low 
0.00 – 0.19 Very Low 

 
The research process began with the 

implementation of a pre-test, where students took an 

initial test using a validated instrument before receiving 
the learning intervention. Furthermore, students were 
given treatment in the form of using E-Modul X in 
learning STEM-based impulse and momentum 
materials. Learning takes place in accordance with the 
intervention design until students complete all stages of 
learning using the STEM-based Teaching E-Module on 
impulse and momentum material in karate sports.  After 
the intervention is completed, learners take a post-test 
with the same instrument as the pre-test to measure 
changes in their creative thinking skills as a result of the 
application of learning. pre-test and post-test will be 
calculated using the N-Gain Normality test. Then the 
improvement of learners' creative thinking skills is 
calculated based on the normalized N-gain score using 
SPSS version 27. The N-Gain criteria can be seen in Table 
3. 

 
Table 3. Category N-Gain (Doyan et al., 2020) 

Category Low Moderate High 

Score g ≤ 0.3 0.3 < g ≤ 0.7 0.7 < g ≤ 1 

 

 
Figure 1. 4D Development Model Chart 
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Result and Discussion 
 
Development Stage  

The development stage in this research consists of 
several sub-stages, namely the pre-production stage, the 
production stage, the post-production stage, and the 
validity test. In the pre-production stage, researchers 
first determined relevant learning materials, namely the 
physics concepts of impulse and momentum 
contextualized in karate sports. This stage is then 
followed by the preparation of an outline of the content 
of the contextual-based electronic module as a guideline 
in designing and developing learning products. The 
choice of contextual approach is based on the 
characteristics of students who more easily understand 
abstract concepts if associated with real experiences, 
such as physical activities in sports (Rusman, 2011).   

The developed electronic module contains various 
important components to support a structured and 
meaningful learning process. These components 
include: cover page, foreword, table of contents, 
description of the electronic module, instructions for 
use, learning outcomes, learning objectives, flow of 
learning objectives, concept map, introduction section, 
and main subject matter focusing on impulse and 
momentum material. In addition, the module is also 
equipped with a creative thinking box feature to 
stimulate students' creative thinking skills, practice 
questions, evaluation and competency tests 
accompanied by answer keys and self-assessment, 
bibliography, glossary, index, and author profile. The 
preparation of this structure refers to the module 
development guidelines by Kepmendikbudristek (2024) 
as well as instructional design principles according to 
Dick & O.Carey (2015), which emphasize the importance 
of integration between learning objectives, materials, 
and evaluation. 

The structure and components compiled in this 
electronic module also refer to the opinion of Rahmadani 
et al. (2019), which states that learning modules ideally 
include instructions for use, targeted competencies, 
supporting information, practice questions, work 
instructions, evaluation, and feedback on evaluation 
results. To optimize display and interactivity, the 
module was developed using the Heyzine platform-a 
website that allows the integration of multimedia 
elements such as text, images, videos, and interactive 
links to support STEM-based digital learning STEM 
(Sung et al., 2016). The completed product marks the end 
of the production stage and continues into the post-
production stage, where validity testing is conducted by 
experts. This process aims to assess the suitability of the 
content, design, and effectiveness of the learning 
instrument before it is disseminated. The validity test is 

conducted to ensure that the learning product has met 
the eligibility criteria of content, design, and learning 
objectives. The structure or table of contents of the 
electronic module can be seen in Figure 2. 

 

 
Figure 2. Table of contents in the electronic module 

 
This study used several data collection instruments, 

namely expert validation sheets, practicality 
questionnaires, and pre-test and post-test instruments. 
The validity of the instrument was validated through a 
series of feasibility tests, in which it obtained a score of 
1.00 (very high), the feasibility of Problem-Based 
Learning (PBL) based on   (very high), the feasibility in 
measuring creative thinking skills of 1.00 (very high), 
and the feasibility of the design consisted of 1 (very 
high). The results of the product validity analysis Table 
4. 
 
Table 4. Validity Analysis Results 

Aspect S-CVI/Ave S-CVI/UA 

Content feasibility 1 1 
feasibility based on problem-
based learning (PBL) 

1 1 

Feasibility in measuring  
creative thinking skills 

1 1 

Design feasibility 1 1 
Average (%) 100 100 
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Based on the validity analysis presented in Table 4, 
all assessment aspects including content feasibility, the 
implementation of Problem-Based Learning (PBL), 
feasibility in measuring creative thinking skills, and the 
design of the e-module achieved S-CVI/Ave and S-
CVI/UA scores of 1 with an average of 100%. According 
to the content validity index criteria, an S-CVI value of ≥ 
0.90 is categorized as highly valid, indicating that the 
learning product meets high-quality standards and does 
not require major revisions. Based on the validity 
analysis presented in Table 2, all assessment aspects 
including content feasibility, the implementation of 
Problem-Based Learning (PBL), feasibility in measuring 
creative thinking skills, and the design of the e-module 

achieved S-CVI/Ave and S-CVI/UA scores of 1 with an 
average of 100%. According to the content validity index 
criteria, an S-CVI value of ≥ 0.90 is categorized as highly 
valid, indicating that the learning product meets high-
quality standards and does not require major revisions. 
This perfect score demonstrates full agreement among 
the experts (expert judgment) regarding the relevance 
and feasibility of the evaluated components. Therefore, 
this PBL-based e-module can be directly implemented in 
the subsequent stage, and any refinements made are 
minor in nature, such as terminology harmonization and 
consistency in language usage. 
 

 
Table 5. Application of Physics Concepts of Impulse and Momentum in Karate Techniques 

Physics concepts in karate technique Description of physics concepts of impulse and momentum in karate 
technique 

Impulse and momentum 

 
Figure 3. Ura mawashi geri technique (source: 
personal documentation) 

The ura mawashi geri technique in karate is an inside-out spinning kick 
directed at the opponent's head or body. From a physics point of view, 

this technique involves the concepts of momentum and impulse. 
Momentum is generated from the mass of the foot and the speed of its 

swing, while impulse occurs when the foot makes contact with the 
target in a short period of time, resulting in a large force. The faster the 

kick and the shorter the contact time, the greater the impulsive force 
transferred to the opponent. The effectiveness of the kick is greatly 

influenced by speed, swing angle, and proper hip rotation (Halliday, 
Resnick, and Walker 2014). 

Impulse and momentum 

 
Figure 4. Age tsuki technique (upward punch) 
(Source: Personal Documentation) 

In karate techniques such as age tsuki (upward punch), the physics 
concepts of impulse and momentum are crucial in understanding the 

effectiveness of strikes. Momentum is the result of mass times velocity 
(p = mv), and in karate, a practitioner tries to maximize the momentum 

of a punch by combining body strength, hip rotation, and hand 
movement in synchronization. When the punch hits the target, a 

sudden change in momentum occurs in a very short period of time. 
This is where the concept of impulse comes into play: impulse is force 

times time (I = FΔt), which is equivalent to a change in momentum 
(Serway & John W. Jewett, 2018). By shortening the time of impact (Δt), 

for example with a sharp and fast strike, the force exerted on the 
opponent becomes greater. This explains why fast, focused punches 

such as age tsuki can produce significant impact despite being 
performed with a relatively small body mass. This technique reflects 

the application of the principle of conservation of momentum and the 
relationship between impulse and force in the mechanical system of the 

human body. 
Perfect bouncy collision 

 
Figure 5. Karateka undergoes perfect bouncing (e = 
1) upon collision (source: personal documentation) 

In physics, a perfect collision occurs when two objects collide with no 
loss of kinetic energy, with a coefficient of restitution of e = 1. In the 
context of karate, this situation can occur when two karateka collide 

with each other in training or competition-for example, when their 
arms collide with each other at opposite speeds and directions. In a 

perfect collision, the kinetic energy before and after impact remains the 
same, and both objects bounce back without permanent deformation. 

Although the human body is not an ideal rigid body, certain body parts 
such as bones and joints can approach perfect bouncy behavior under 

certain conditions, especially when contact is fast and elastic. This 
understanding is important in designing defense and attack techniques 

to minimize injuries and control impact forces.(Halliday, Resnick, & 
Walker, 2014). 
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The validation results presented in that all 
comments and suggestions from the seven validators 
were fully accepted and implemented. The revisions 
covered various aspects, including: restructuring 
paragraphs for better readability with the addition of 
supporting media such as images or videos; adjusting 
the measurement units in questions and removing 
extreme values in answer options; limiting the number 
of questions to 10–15 items to avoid learner fatigue; 
aligning physics concepts with the context of karate; 
adding up-to-date references (within the last 5 years); 
improving learning objectives based on the ABCD 
method; incorporating momentum and impulse content 
more comprehensively; refining the STEM content and 
adding core competency indicators; enhancing concept 
maps, LKPD components, and author profiles; adding 
visual engagement through videos of karate training or 
matches; and correcting all typographical errors 
thoroughly. With these revisions, the e-module is 
declared highly valid and feasible for implementation, 
with no major revisions required. This perfect score 
demonstrates full agreement among the experts (expert 
judgment) regarding the relevance and feasibility of the 
evaluated components. Therefore, this PBL-based e-
module can be directly implemented in the subsequent 
stage, and any refinements made are minor in nature, 
such as terminology harmonization and consistency in 
language usage. 

The validation results presented in that all 
comments and suggestions from the seven validators 
were fully accepted and implemented. The revisions 
covered various aspects, including: restructuring 
paragraphs for better readability with the addition of 
supporting media such as images or videos; adjusting 
the measurement units in questions and removing 
extreme values in answer options; limiting the number 
of questions to 10–15 items to avoid learner fatigue; 
aligning physics concepts with the context of karate; 
adding up-to-date references (within the last 5 years); 
improving learning objectives based on the ABCD 
method; incorporating momentum and impulse content 
more comprehensively; refining the STEM content and 
adding core competency indicators; enhancing concept 
maps, LKPD components, and author profiles; adding 
visual engagement through videos of karate training or 
matches; and correcting all typographical errors 
thoroughly. With these revisions, the e-module is 
declared highly valid and feasible for implementation, 
with no major revisions required. 

 
The Dissemination Stage  

The dissemination stage is carried out after the 
learning device product is developed and validated. At 
this stage, the product is disseminated to relevant 

parties, such as teachers and learners, to be used in a 
wider learning context Tabel 5. 

Based on the results of pretest and posttest data 
analysis through the N-Gain test on the use of STEM-
based e-modules in physics learning with the context of 
karate sports on impulse and momentum material, the 
average N-Gain is 0.72, which is in the medium to high 
category according to Hake's classification (1998). These 
results indicate that the e-modules developed are quite 
effective in improving student learning outcomes. 
 
Table 6. N-Gain Analysis 

Aspect Pretest Postest N-gain Category 

Fluent 
thinking 

29.85 92.05 0.89 High 

Flexibility 30.58 89.52 0.85 High 
Original 33.09 72.33 0.59 Medium 
Elaboration 36.26 77.69 0.65 Medium 
Average 32.45 82.90 0.72  

 
The fluent thinking aspect obtained an N-Gain 

value of 0.89, which is included in the high category. 
This shows that students have increased their ability to 
generate many ideas or solutions in a short time, 
especially when asked to explain the concept of impulse 
and momentum in the context of karate movements. 
According to Guilford (2018), fluent thinking is the 
ability to express various relevant responses to a 
stimulus, which is very important in creative learning. 
The use of a STEM approach that integrates real 
contexts, such as karate movements, allows students to 
think faster and more flexibly because they are directly 
involved cognitively and physically (Bybee, 2013). 

The flexibility aspect shows an N-Gain value of 
0.85, also in the high category. This increase indicates 
that students are able to switch from one approach to 
another in solving problems or understanding concepts, 
for example by explaining collisions from various 
perspectives: as momentum, as force, or in the 
framework of Newton's laws. Sternberg & Lubart (1995) 
stated that flexibility in thinking is a characteristic of 
learning that encourages creative problem solving, and 
project-based approaches such as STEM e-modules are 
very effective in fostering this skill. The originality 
aspect has an N-Gain value of 0.59, which is in the 
moderate category. This shows that students' ability to 
generate new or unique ideas is starting to increase, 
although not yet optimal. In abstract physics learning, 
the integration of real contexts such as karate provides 
different stimuli so that students begin to develop 
personal interpretations of concepts such as impulse or 
impact force. This is in line with Torrance's theory  (1977) 
which emphasizes that the originality of ideas is 
triggered by a stimulating and contextually relevant 
learning environment. 
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Figure 6. Graph of Analysis of Students' Creative Thinking 

Skills 

 
The elaboration aspect received an N-Gain value of 

0.65, also in the moderate category. This value indicates 
an increase in students' ability to develop or detail ideas 
in more depth, for example in explaining how rotating 
movements in karate can produce large changes in 
momentum. According to Treffinger et al. (2002), 
elaboration is an important indicator in creative thinking 
because it shows the depth of understanding of 
concepts. With the help of interactive e-modules that 
present visualizations and concrete examples, students 
can expand their understanding of the material. 
 

Conclusion  
 

This study successfully developed and described a 
Science, Technology, Engineering, and Mathematics 
(STEM) learning model integrated with physics learning 
to improve students' creative thinking skills in the 
concept of impulse and momentum. The results of the 
analysis showed that the integration of STEM with the 
context of karate sports as a medium for learning physics 
contributed positively to students' conceptual 
understanding and encouraged the development of 
creative thinking aspects, such as fluent thinking, 
flexibility, originality, and elaboration. The model 
underwent rigorous expert validation, achieving perfect 
scores (S-CVI/Ave = 1.00, S-CVI/UA = 1.00, CVR = 
1.00), indicating excellent relevance, clarity, and 
feasibility. The N-Gain test data showed a significant 
increase in student learning outcomes, with an average 
N-Gain value of 0.72 (high category). The highest 
increase was in the aspects of fluent thinking (0.89) and 
flexibility (0.85), which showed that students were able 
to think fluently and adaptively in understanding 
physics concepts contextually. The aspects of originality 
(0.59) and elaboration (0.65) also showed positive 
developments that reflected the growth of students' 
abilities in expressing new ideas and expanding 
explanations of physical phenomena.  Thus, it can be 
concluded that the implementation of STEM-based 

learning that utilizes karate as a contextual medium has 
proven effective in enhancing creativity, while making 
physics learning more meaningful, applicable, and 
connected to real life. These findings support the 
importance of an interdisciplinary and contextual 
approach in teaching complex physics concepts. Beyond 
karate, this model holds promising potential for 
adaptation in other sports or kinetic-based activities, 
such as taekwondo, basketball, or athletics, to 
contextualize physics learning and further stimulate 
students’ creativity and problem-solving skills 
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