
Volume 13. Number 2. 191-204 DECEMBER 2024 

  

Jurnal ilmiah pendidikan fisika Al-Biruni 
https://ejournal.radenintan.ac.id/index.php/al-biruni/index 

DOI: 10.24042/jipfalbiruni.v13i2.18750 

 
 

P-ISSN: 2303-1832 

e-ISSN: 2503-023X 

 

 
How to cite Yulianti, D., & Masiroh, F. (2024 The implementation of learning physics with the STEM-PBL 

approach to newton's law materials and its application for character development. Jurnal ilmiah 
pendidikan fisika Al-Biruni, 13(2), 191-204. 

  

 

The Implementation of Learning Physics with the STEM-PBL Approach to 

Newton's Law Materials and its Application for Character Development 

 
Dwi Yulianti1, Fafi Masiroh2* 

 
1,2Department of Physics, Universitas Negeri Semarang, Indonesia 

 
*Corresponding Address: fafi.masiroh03@gmail.com 

 

 

Article Info   ABSTRACT  

Article history: 

Received: January 11, 2024 
Accepted: November 21, 2024 
Published: December 30, 2024 

 Globalization in the 21st Century era has the opportunity to cause a decline 

in character. The government tries to strengthen student character through 

the Pancasila Student Profile. STEM (Science, Technology, Engineering, 

and Mathematics) based learning can facilitate student’s character. This 

study aims to describe the implementation of physics learning with STEM 

and its effect on student learning outcomes and character development. The 

research design employed was quasi-experimental, and the research 

sampling technique used was purposive sampling to determine two classes 

of tenth-grade students of MA Al Anwar Sarang. The experimental class 

integrated the STEM approach into each learning activity, and the control 

class used the scientific approach. Student character development was 
measured using observation sheets, and student learning outcomes were 

assessed by analyzing pretest and post-test scores. The findings of this study 

highlight the potential of integrating the STEM approach with Problem-

Based Learning (PBL) to effectively teach Newton's Laws and develop 

student character. The medium-level improvement in learning outcomes 

(gain n = 0.399) and the high percentage of Pancasila student profile 

character development (81.33%) indicate that STEM-based physics learning 

supports academic and character-building objectives. These results suggest 

that optimizing all aspects of STEM integration, from learning tools to 

activities, is essential for fostering student character development in 

alignment with the Pancasila student profile. Additionally, implementing 

STEM-based physics learning sustainably over an extended period is 
recommended to enhance long-term learning outcomes and character 

formation.  
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INTRODUCTION  

The development of globalization in the 

21st-century civilization era affects almost 

every aspect of life, offering great 

opportunities to enhance competence, 

knowledge, and experience (Knapp & 

Krall, 2021). However, this progress is not 

without challenges, particularly concerning 

the decline in character values (Fransyaigu 

et al., 2021). One significant factor is the 

increasingly widespread and unregulated 

use of social media, which exposes 

students to a vast flow of information that 

is both free and easily accessible. This 

accessibility includes both positive and 

negative information, making students 

more susceptible to influences that may 

shape their attitudes, actions, and mindsets 

(Lonto, 2015). For instance, while social 

media provides platforms for learning and 

collaboration, it also serves as a medium 

for cyberbullying, misinformation, and 
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harmful content that can negatively impact 

students' character development. Without 

proper guidance, students may lack the 

critical thinking skills to discern positive 

content from negative influences. 

The decline in students' character is 

exacerbated by teachers prioritizing 

curriculum targets over character 

education. Schools focus on academic 

achievements, while character education is 

often limited to theoretical teaching 

without practical application, leading 

students to understand concepts without 

truly internalizing them (Bates, 2021). 

Consequently, academic development 

dominates as the primary priority, while 

character education receives insufficient 

attention. (Komara, 2018), highlights that 

character formation can be achieved 

through continuous, long-term learning. 

Students’ interactions with their social and 

cultural environments, such as Pancasila, 

further support this process (Omeri, 2015). 

Efforts to strengthen character education 

involve collaboration among various 

stakeholders to develop the Pancasila 

Student Profile (Maisyaroh et al., 2023; 

Sutrisno et al., 2023).  

Character education generally focuses 

on five core values: religiosity, 

nationalism, independence, cooperation, 

and integrity. These values are the 

foundation for the dimensions of the 

Pancasila Student Profile, which includes 

elements such as noble character (Qulyubi 

et al., 2023), global diversity (Wiium, 

2022), independence (Umami et al., 2019), 

cooperation (Curren, 2023), critical 

thinking (Umami et al., 2019), and 

creativity (Lassig, 2021). These core values 

form the basis for fostering character 

development in students, which is essential 

in everyday life and within the context of 

academic learning. The integration of 

character education into the learning 

process is especially significant in subjects 

like physics, where understanding complex 

concepts such as Newton's laws requires 

cognitive skills and the development of 

personal attributes like responsibility, 

discipline, and critical thinking. Research 

by (Rifyal et al., 2022) emphasizes that 

character development within the Pancasila 

Student Profile needs to be integrated into 

all learning materials, including physics.  

Preliminary studies at MA Al-Anwar 

Sarang revealed that students’ basic 

understanding of physics, particularly 

Newton's law and its applications, was 

poor. Only 20% of Class X IPA D students 

at MA Al-Anwar achieved the Minimum 

Completion Criteria score of 70 in the Mid-

Semester Assessment for Newton’s law 

material. The issue stems from a lack of 

character development in students' low 

self-awareness, responsibility, and 

engagement. Only 10 out of 40 students 

showed self-awareness by paying attention 

in class, impacting their understanding of 

the material. 

One solution to address these challenges 

is the implementation of physics learning 

using the STEM (Science, Technology, 

Engineering, and Mathematics) approach. 

Research (Hebebci̇ & Usta, 2022) shows 

that STEM learning positively influences 

students' critical thinking, problem-solving 

skills, and scientific creativity. Another 

study found that most students had a 

positive view of STEM, noting 

improvements in their attitudes and interest 

in class (Sari et al., 2020). This aligns with 

findings by (Deniş Çeliker, 2020), who 

stated that STEM positively influences 

students' characteristics and skills. 

STEM-based education not only 

enhances cognitive abilities but also 

supports character development. It fosters 

critical thinking and creativity, aligning 

with the values of independence, 

cooperation, and integrity in the Pancasila 

Student Profile. STEM emphasizes fun, 

inspiring, interactive, and challenging 

activities that engage students cognitively 

and emotionally, helping build their 

character while deepening their 

understanding of academic subjects (Ridha 

et al., 2022). 
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Previous studies have extensively 

examined the STEM approach to learning 

(Deniş Çeliker, 2020; Hebebci̇ & Usta, 

2022). Even in problem-based learning, 

STEM has been shown to enhance student 

engagement in learning (Bicer et al., 2015; 

Ningsih, 2020). Other research reveals that 

STEM can improve students' social skills 

(Liu et al., 2022; Topsakal et al., 2022). 

However, previous studies have often been 

limited to general learning contexts without 

deeply linking them to character education 

goals. This study presents an innovative 

integration of physics learning and the 

STEM framework to enhance students' 

understanding of Newton's Laws while 

promoting character development. 

Addressing a gap in previous research that 

overlooked character education in physics 

learning, this study explores the dual 

impact of the STEM approach on cognitive 

outcomes and character growth in the 

Indonesian context. It aims to evaluate how 

the STEM-based physics learning approach 

influences students' mastery of Newton’s 

Laws and their practical applications, 

alongside fostering essential character 

traits. 

 

METHODS  

The quasi-experimental design was 

employed with Non-equivalent Control 

Group Design (Sugiyono, 2022). The 

research was conducted at MA Al Anwar 

Sarang. The population was the tenth-grade 

students of MA Al Anwar Sarang for the 

2022/2023 academic year. The research 

sampling technique used was purposive 

sampling. The subjects of this study were 

34 students from class X IPA C, the 

experimental class, and X IPA D, the 

control class. Figure 1 illustrates the 

research flowchart, providing a clear visual 

representation of the sequential steps 

undertaken in this study, from problem 

identification to data analysis and 

conclusion. 

 

Figure 1. Research Flowchart  

 

The variables in this research include 

independent variables and dependent 

variables. The independent variable is the 

implementation of physics learning with 

the STEM approach as a treatment for 

experimental class, and the dependent 

variable is student learning outcomes and 

student character development on the 

Pancasila student profile. This study 

implements Newton's law and its 

application in physics learning materials 

with the STEM approach. Data collection 

techniques using observation, interviews, 

and tests.  

The instruments used in this study 

include test and non-test instruments. The 

test instruments are questions, pretests, and 

post-tests. The validity tested included 

validity, difficulty level, discriminating 

power, and item reliability. Testing was 

done using the software IBM SPSS 22. 

Non-test instruments include learning 

devices, including teaching materials, 

lesson plans, LDS (Student Discussion 

Sheets), and observation sheets. The 

validity of the non-test instrument was 

tested using a validity sheet based on the 

opinions of experts (judgment experts) 

with the results of the average category 

validity value of 88,56 (very feasible). 

Improvement of student learning 

outcomes is known based on value analysis 

pretest and post-test in the form of 

homogeneity test, normality test, t-test, and 
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n-gain test using software IBM SPSS 22. 

Student character development in the 

Pancasila Student Profile is known based on 

an analysis of the observation sheet. 

 

RESULTS AND DISCUSSION 

Implementation of Physics Learning with 

STEM-PBL Approach 

The implementation of physics learning 

using the STEM approach in this study was 

carried out in class X IPA C as an 

experimental class. The learning activities 

last for three meetings, with the time 

allocation for each meeting being two hours 

of lessons (2×45 minutes). The STEM 

approach applied in this study is integrated 

into each learning tool, including lesson 

plans (RPP), teaching materials, and LDS 

(Student Discussion Sheets). Science in 

implementing STEM-approached physics 

learning in this study is the main aspect 

when discussing each material subchapter. 

The technological aspect is integrated into 

the discussion in each application of the 

basic concept of tools to facilitate work 

related to Newton's Laws. Engineering 

aspects are integrated into a discussion 

regarding the design process or the workings 

of several tools related to Newton's Laws. 

Mathematical aspects are then integrated 

into every discussion of material related to 

the notation of calculating magnitude.  

STEM-approached physics learning 

activities at the first meeting began with a 

thirty-minute pretest to determine students' 

initial understanding of Newton's Law 

material and its application. Students are 

then directed to participate in further 

learning activities using a learning model 

Called problem-based learning (PBL). 

STEM learning in this study is implemented 

by inviting students to recognize concepts or 

knowledge from a case. Implementing 

STEM-PBL learning is important so that 

students have 21st-century skills, one of 

which is problem-solving skills (Bicer et al., 

2015; K et al., 2023; Li et al., 2023).  

Students are encouraged to conduct 

experiments to develop technological skills 

and prove scientific concepts or physical 

laws through mathematical data analysis 

(Ningsih, 2020). In STEM-based physics 

learning, students explore everyday 

phenomena related to Newton's Laws. They 

work in groups of 6–7 to discuss problems 

in the Student Discussion Sheets (LDS), 

understand basic concepts, and identify 

Newton's Laws. Students perform 

experiments, such as pulling a glass on 

paper quickly and slowly, to observe 

outcomes (Engineering). Throughout the 

three meetings, students' character 

development as Pancasila students are 

assessed based on specific indicators. 

Mathematical skills are integrated by 

formulating Newton's Law equations for 

various scenarios. Each group presents their 

findings, followed by class discussions to 

reinforce understanding. The 45-minute 

session concludes with students 

summarizing key concepts collaboratively. 

Learning activities in the second meeting 

began with a review of the previous 

material. They continued with students 

discussing with the group how to draw and 

explain graphs of the forces acting on an 

inclined plane. Students are then given 

material reinforcement based on the results 

of the discussion to conclude. The learning 

activities at the third meeting of students 

carried out simple experiments by applying 

STEM aspects (Science, Technology, 

Engineering, and Mathematics) on a pulley 

system to analyze the relationship of force, 

mass, and acceleration in Newton's Laws. 

After being given STEM integration 

treatment in physics learning, The activity 

ends with a post-test to determine students' 

understanding of Newton's law material and 

its application.  

During the STEM-approached physics 

learning activities, students showed quite 

active participation. This is because, in 

general, learning activities with a STEM 

approach invite students to connect material 

in everyday life to make it easier to 

understand (Chaiwongsa et al., 2019; 

Prasertsang et al., 2022). (Rahman et al., 
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2022) stated that the STEM approach offers 

interactive and interesting learning, so 

students will play an active role in exploring 

and understanding the material in their daily 

lives. STEM approach learning activities 

related to daily activities can provide more 

meaning to students because students are 

given full opportunities to more easily 

understand problems, find relationships, 

design solutions, and solve problems 

(Sudarsono et al., 2022). Therefore, a 

positive relationship is related to student 

perceptions of their skills and attitudes 

toward applying learning with the STEM 

approach (Liu et al., 2022; Topsakal et al., 

2022). 

 

Student Learning Outcomes 

Student learning outcomes are used to 

determine differences between students in 

the experimental and control classes in 

understanding Newton's Law learning 

material and its application. Based on the 

value analysis pretest and post-test in the 

experimental and control classes, there are 

concrete differences. This shows that 

physics learning with the STEM approach 

has a concrete influence on student learning 

outcomes (Andriani et al., 2021; Rasmi et 

al., 2021). These differences can be known 

based on the value of the pretest and post-

test in the experimental and control classes 

in Figure 2. 

 
Figure 2. Average Student Learning Outcomes 

 

The test results of the Independent 

Samples t-test from the score of the post-test 

experimental class and control class are 

declared homogeneous and normally 

distributed. This proves that there are 

differences between the experimental and 

control classes in learning outcomes. Table 

1 shows the results of the test Independent 

Samples t-test. 
 

Table 1. Test Results Independent Samples t-test 

F sig. T df sig.(2-tailed) 

2,712 0,146 -7373 62 0,000 

 

The analysis in Table 2 shows the sig. (2-

tailed) obtained 0,000 < 0,05 andtcount <
ttableis  -7,373< -1,998 p at 5% 

significance, so it can be concluded that 

there is a difference in the implementation 

of physics learning with the STEM approach 

to student learning outcomes compared to 

the application of ordinary physics learning.  
The current experimental class learning 

outcomes, such as the pretest before 

treatment and the post-test after treatment, 

also experienced a difference. This is 

evidenced in the test acquisition Paired 

Sample t-test from score pretest and post-

test experimental class after the data was 

declared homogeneous and normally 

distributed. Results of the test Paired 

Sample t-test are shown in Table 2. 

 
Table 2. Test Results Paired Samples Test 

t Df sig. (2-tailed) 

-11,334 33 0,000 

 

Paired Sample t-test in Table 3 shows 

that the value significance (2-tailed) is 0,000 

< 0,05 and –tcount is -11,334 with a value 

−ttable is -2,034 at significance 5%. 

Therefore, tcount < ttable so means there are 

differences in student learning outcomes in 

the experimental class before and after the 

implementation of physics learning with the 

STEM approach. The average student 

learning outcomes in the experimental class 

after implementing the STEM approach to 

physics learning have increased. The 

increase in student learning outcomes in the 

experimental class is supported by the 

results of both classes' analysis pretest and 

post-test on the test N-gain. Test N gain is 

presented in Table 3.  
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Table 3. Test Score N-gain Student Learning 

 Outcomes 

 

Class 

Average value  

<g> 

 

Criteria Pretest Postest 

Experiment 50,88 70,88 0,399 Medium 

Control 32,5 53,16 0,284 Low 

 

Based on Table 3, a score of 0.399 was 

obtained for N-gain student learning 

outcomes in the experimental class. The 

large score indicates that student learning 

outcomes in the experimental class are 

included in the moderate criteria. The 

moderate criterion obtained in the 

experimental class is due to a treatment that 

implemented physics learning with a STEM 

approach.  

Improved student learning outcomes in 

the experimental class because the 

implementation of the STEM approach 

invites students to think critically by 

collaborating and innovating with each other 

so that they not only memorize but 

understand material concepts (Okta et al., 

2018). STEM-approached physics learning 

activities indirectly attract students' interest. 

This statement is relevant in (Ozkan & 

Kettler, 2022) research when directing 

students to carry out learning activities with 

a STEM approach that they experienced an 

increase in integrating mathematical 

operations into the product manufacturing 

stage efficiently because STEM has a 

flexible structure in the integration process 

and adapts learning to students' needs in 

everyday life. The results (Neher-Asylbekov 

& Wagner, 2023) show that the active 

participation of students through learning 

with the STEM approach increases student 

interest in the learning environment so that 

students can understand more about learning 

material. Increased student motivation 

through the implementation of learning with 

a STEM approach is also mentioned in 

(Büyükdede & Tanel 2019) research so that 

students can understand more about the 

fields of Science, Technology, Engineering, 

and Mathematics. This is what encourages 

students' cognitive influence in a positive 

way (De Loof et al., 2022). Therefore, the 

learning outcomes of experimental class 

students have increased through the 

implementation of STEM learning 

approaches. 

 

Student Character Development 

Physics learning with the STEM 

approach is integrated with character 

development in each learning tool, which 

includes lesson plans (RPP), teaching 

materials, and LDS (Student Discussion 

Sheets). The profile of Pancasila students 

includes six characteristics: faith, piety to 

God Almighty and noble character, global 

diversity, independence, working together, 

critical reasoning, and creativity. Student 

character development is observed with the 

help of observation sheets, which include 

six Pancasila. 

 

a. Have Faith, Fear of God Almighty, and 

Have Noble Characters 

The development of the character of 

faith, piety to God Almighty, and noble 

character is observed based on several 

indicators, which include religious morals, 

personal morals, morals towards humans, 

morals towards nature, and national morals 

(Hajaroh et al., 2023; Muhtar et al., 2019). 

These indicators are more specific, covering 

several aspects, including 1) starting 

learning with greetings and praying, 2) 

discussing without disputing, and 3) obeying 

the teacher's recommendations politely. The 

results of observing the character 

development of faith, piety to God 

Almighty, and having noble character with 

the help of observation sheets are presented 

in Figure 3. 

 

 
Figure 3. Graph of Character Development of 

Faith,Fear of God YME, and Noble 

Morals 
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Figure 3 shows the difference in the 

average score for developing faith, piety to 

God Almighty, and noble character between 

the experimental class and the control class. 

The experimental class's implementation of 

the STEM approach to physics learning, 

which integrates character development, has 

a higher average score than the control class 

in each meeting.  

The average score for developing the 

character of faith, piety to God Almighty, 

and having a noble character in the 

experimental class is 87%, which is 

classified as a cultural criterion. This can be 

seen when students in the experimental class 

can discuss and make connections between 

their understanding of the material and 

religious knowledge. One interprets the 

concept of Newton's Second Law, and they 

understand that the amount of pleasure they 

get is proportional to the effort in 

worshiping God Almighty. This is in line 

with the sound of Newton's Second Law, 

which states that "Acceleration (a) produced 

by the resultant force (∑F) acting on an 

object is proportional to and in the direction 

of the resultant force." The ability of the 

experimental class students is because, 

through the STEM approach, they can 

understand material concepts more easily. 

Hence, they can relate them to the meaning 

of everyday life.  

The application of character development 

in learning activities significantly fosters 

noble character and an outstanding 

personality in each student (Adha, 2011; 

Carr, 2023; Miller, 2023). This is further 

supported by findings that STEM-based 

learning can effectively address gaps in 

developing students' religious character 

(Sumarni et al., 2020).  

 

b. Global Diversity 

Figure 4 presents the results of observing 

the development of global diversity 

characters using observation sheets. 

 

 

 

 
Figure 4. Graph of Global Diversity Development 

 

The character of global diversity has 

several indicators, which include 

intercultural communication skills, knowing 

and appreciating culture, reflection, and 

responsibility for the experience of 

diversity. These indicators assess the 

character of global diversity, more 

specifically in respecting peers' opinions, 

concluding opinions politely, and drawing 

conclusions from various opinions. 

Based on Figure 3, the global diversity of 

characters in the experimental class 

experienced a significant development at 

each meeting, so it had a greater average 

than the control class. Communicative skills 

are one of the aspects observed in the 

development of global diversity characters. 

It was shown in this study that during 

learning activities, experimental class 

students began to show global diversity 

characteristics, for example, by respecting 

friends' opinions to conclude various 

opinions. Students' abilities to communicate 

experience development during learning 

activities with a STEM approach (Yulianti 

et al., 2020). This invites students to get to 

know and appreciate each other by the 

indicators of the character of global 

diversity. 

 

c. Independent 
The results of observations of 

independent character development are 

presented in Figure 5. 
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Figure 5. Graph of Independent Character 

Development 

Independent character development has 

indicators of self-awareness, the situation at 

hand, and self-regulation. These indicators 

specifically cover aspects of 1) having 

awareness to carry out assignments from the 

teacher without depending on other friends, 

2) being on time when attending lessons, 

and 3) finding out learning material through 

various sources. 

Based on Figure 4. it can be seen that the 

independent character of the experimental 

class has developed. Most of the students in 

the experimental class began to show 

independent character by using the STEM 

approach in learning. For example, students 

do assignments from various sources to 

organize thoughts, feelings, and behavior to 

achieve their learning goals. The existence 

of STEM implementation, which invites 

students to explore in a guided manner, 

influences student independence, which is 

one of the characteristics of Pancasila 

students. The STEM learning approach can 

build Students' independent character 

(Budiarti et al., 2023; Sofyan et al., 2021). It 

can be observed that during learning 

activities, students actively explore 

knowledge without relying on other people, 

so they are brave enough to express their 

opinions.  

 

 

d. Mutual Cooperation 

The results of observations of 

cooperation character development are 

presented in Figure 6. 

 

 
Figure 6. Graph of Mutual Cooperation Character 

Development 

 

The indicators of cooperation character 

development consist of collaboration, 

caring, and sharing. More specific aspects to 

observe from these indicators include 1) 

Working with friends during group 

discussions, 2) Helping friends when they 

experience learning difficulties, and 3) 

Sharing knowledge between friends by 

assisting according to each other's 

capabilities.  

Based on Figure 4.5, the character of 

cooperation in the experimental class has 

developed optimally. The results of the 

average score of cooperation character 

observations increased at each experimental 

class meeting and, as a whole, were 

included in the cultured category with a 

percentage of 84%. Students in the 

experimental class are directed to work 

together in teams through the 

implementation of learning with the STEM 

approach (Erlinawati et al., 2019). 

This was proven during learning 

activities. Students discussed with each 

other in groups to assist in finding solutions 

to the problems discussed according to their 

capabilities. Such attitudes show concern 

and awareness of students' influence and 

experience development with the STEM 

learning approach. This is in line with 
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previous research that learning with a STEM 

approach generally includes group activities 

such as practicums, discussions, and 

presentations so that it requires students to 

work together and work together with each 

other (Chaiwongsa et al., 2019; Wieselmann 

et al., 2021). Learning content with a STEM 

approach is delivered using teaching 

materials with a STEM approach. These 

teaching materials facilitate students' 

collaboration as a manifestation of 

cooperation. This follows Indonesian 

students' cooperation abilities, including 

being able to carry out activities together 

and unsourced so that they are carried out 

easily (Irawati et al., 2022). 

Teaching materials with a STEM 

approach in the experimental class 

introduces students more to phenomena 

around as an application of Newton's law 

material and its application to be discussed 

together. Teaching materials in the control 

class tend to discuss the material 

monotonously, so students prefer to focus 

on themselves to understand the learning 

material. Therefore, indirectly learning with 

the STEM approach influences students to 

collaborate and interact positively in teams 

toward problem-solving (Yulianti et al., 

2020). 

 

e. Critical Reasoning 

The indicators of critical reasoning 

character in the Pancasila student profile 

include earning and processing information 

and ideas, analyzing and evaluating, 

reflecting on thoughts, and making 

decisions. Aspects observed during learning 

activities from these indicators include 1) 

expressing opinions by identifying and 

processing the information obtained, 2) 

describing solutions and making decisions 

on a problem, and 3) answering questions 

critically, relevantly, and precisely.  

This study implements physics learning 

with the STEM approach and invites 

students to analyze and evaluate problems, 

including their solutions. This activity will 

train students' critical reasoning power to 

make decisions and determine conclusions. 

The results of observations of students' 

critical reasoning character development are 

presented in Figure 7. 
 

 
Figure 7. Graph of Critical Reasoning Character 

Development 

 

Based on Figure 6, it can be seen that the 

students' critical reasoning abilities in the 

experimental class have developed, so the 

average score each week reaches 82% in the 

cultured category. (Macalalag et al., 2022) 

His research also stated that the 

implementation of learning with the STEM 

approach has the potential to support 

students' skills in critical thinking and 

problem-solving. In line with previous 

research, the implementation of learning 

with a STEM approach optimizes students' 

abilities to analyze problems related to 

everyday life (Yulianti et al., 2020). This 

encourages students' interest in class so that 

they pay full attention to understanding the 

concept of learning material. 

 

f. Creative 

Indicators of creative character 

development in the Pancasila student profile 

include producing original ideas, works, and 

actions. Assessment through these indicators 

has more specific aspects to be observed 

during learning activities, including 1) 

generating ideas from the simplest things 

that are original, 2) applying these ideas 

according to context as solutions to various 

alternative problems, and 3) producing 
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original works from ideas that obtained 

concerning the material. The results of 

observations of students' creative character 

development in the Pancasila student profile 

are presented in Figure 8. 

 
Figure 8. Graph of Creative Character Development 

 

Figure 7 shows that experimental class 

students have sufficiently maximal creative 

character development with an average of 

79% in all meetings included in the starting 

to develop category. In line with previous 

research, learning the STEM approach in its 

implementation offers full opportunities for 

students to find creative solutions to a 

problem discussed (Erlinawati et al., 2019).  

STEM learning significantly influences 

students' creative character, for example, in 

terms of imagination, curiosity, and 

completing challenges to find a solution to a 

problem (Hebebci̇ & Usta, 2022). Students' 

creativity during learning with the STEM 

approach has developed because it invites 

them to find original ideas for solving the 

problems that have been presented (Yulianti 

et al., 2022). This follows the purpose of 

implementing STEM to provide students 

with experience through the ideas found in 

solving problems. 

 

CONCLUSION AND SUGGESTION 

Based on the research results, it can be 

concluded that the implementation of 

physics learning with the STEM approach in 

this study focuses on Newton's law material 

and its application using learning models 

such as problem-based learning. In its 

implementation in this study, STEM is 

integrated with each learning tool to 

facilitate student character development. 

Student learning outcomes in the 

experimental class through physics learning 

with the STEM approach increased with a 

gain n value of 0.399 in the medium 

category as measured by value pretest and 

post-test. After the implementation of 

physics learning with the STEM approach, 

students in the experimental class 

experienced the development of the 

Pancasila student profile character with an 

overall average percentage of 81.33% in the 

cultured category.  

This study advises that physics learning 

with a STEM approach needs to maximize 

every aspect of STEM to facilitate the 

development of student character in the 

Pancasila student profile, namely in every 

learning device and learning activity. 

Physics learning with the STEM approach is 

expected to be implemented over a longer 

period and sustainably to facilitate learning 

outcomes and student character 

development in the Pancasila student 

profile. 
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