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 Purpose of the study: This study aims to analyze the implementation of inquiry-

based physics learning devices to support character strengthening and improve 

student learning outcomes. 

Methodology: This study uses a qualitative approach with a case study design. 

The subjects of the study were students and teachers of grade XI majoring in 

natural sciences 2 of Sleman 2 State Senior High School, selected using 

purposive sampling technique. Data were collected through observation, 

interviews, and document analysis. Data analysis used the Miles and Huberman 

model with data reduction, data display, and drawing conclusions through 

triangulation. 

Main Findings: Inquiry-based learning increases students' active engagement, 

understanding of physics concepts, and critical thinking skills. Students are more 

independent, creative, and demonstrate positive character traits such as honesty, 

discipline, and cooperation. Test results show significant improvements in 

academic achievement. This approach is effective in supporting character 

building and the development of 21st-century skills according to the Merdeka 

Curriculum. 

Novelty/Originality of this study: This study reveals the effectiveness of 

inquiry-based physics learning devices not only in improving learning outcomes, 

but also in building students' character. This study provides new insights into the 

integration of character building in physics learning, in line with the Merdeka 

Curriculum, and shows how the inquiry approach can develop 21st century skills 

more holistically. 
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1. INTRODUCTION 

Physics is one of the subjects that plays an important role in developing critical thinking, analytical, and 

problem-solving skills. In learning physics, students are not only required to understand basic concepts, but also 

to be able to apply the principles of physics in everyday life [1]-[3]. However, physics learning is often considered 

difficult by students because it is abstract and requires a strong conceptual understanding [4]-[6]. Therefore, an 

effective learning approach is needed to improve student understanding and encourage them to be more active in 

exploring physics concepts [7]-[9]. One approach that can be used is inquiry-based learning, which emphasizes 
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direct student involvement in the learning process through exploration, investigation, and reflection on physics 

phenomena [10]-[12].  

In addition to understanding concepts, character education is also an important aspect of the education 

system in Indonesia. Character education aims to shape students' personalities who have integrity, are independent, 

and are responsible in their daily lives [13]-[15]. The government, through the Merdeka Curriculum, emphasizes 

the importance of learning that is not only oriented towards academic achievement, but also builds positive student 

character [16]-[18]. In the context of physics learning, characters such as curiosity, perseverance, cooperation, and 

scientific attitudes are essential so that students can develop critical and innovative thinking [19]-[21]. Therefore, 

the implementation of learning devices that are able to integrate character building in physics learning is crucial. 

Physics learning devices that are in accordance with the Independent Curriculum must be designed to 

provide flexibility for teachers and students in carrying out the teaching and learning process. This device consists 

of a Learning Implementation Plan, student modules or books, teacher handbooks, and student activity sheets that 

are oriented towards exploration-based learning [22]-[24]. The Independent Curriculum emphasizes project-based 

learning and differentiation, where learning devices must be able to adapt to students' needs and abilities [25]-[27]. 

Therefore, the physics learning devices that are developed must contain interactive and contextual activities, and 

provide space for students to actively participate in discovering physics concepts. 

One model of learning devices that can be applied in physics learning is inquiry-based learning devices. 

This model encourages students to explore concepts through direct experience by conducting experiments, 

observations, and discussions based on investigative questions [28]-[30]. In inquiry learning, students are given 

the freedom to design and test their own hypotheses, so that they can develop critical thinking and problem-solving 

skills [31]-[33]. By using inquiry-based learning tools, it is expected that students will not only understand physics 

concepts more deeply, but also be able to develop scientific attitudes and collaborative skills that are essential in 

academic and professional life [34]-[36]. 

Thus, the implementation of inquiry-based physics learning tools has an important role in improving 

student learning outcomes while strengthening their character. Improvement in learning outcomes is not only 

measured from the cognitive aspect, but also from the affective and psychomotor aspects that reflect students' 

scientific thinking skills and attitudes [37]-[39]. Therefore, this study aims to analyze the implementation of 

inquiry-based physics learning tools in supporting character strengthening and improving student learning 

outcomes. The results of this study are expected to contribute to the development of more effective and contextual 

physics learning strategies, in accordance with the principles of the Independent Curriculum. 

Previous research has explored the effectiveness of inquiry-based learning in improving students' 

understanding of scientific concepts and views about the nature of science. For example, one study found that a 

technology-supported inquiry-based learning approach can improve elementary school students' understanding of 

the nature of science through engagement in exploration and reflection activities [40]. Previous studies have 

explored the effectiveness of inquiry-based learning in improving students' understanding of physics concepts and 

character development. For example, a study developed an inquiry-based physics science comic integrated with 

character education, which showed that this approach could improve students' understanding of concepts and 

character development [41]. In addition, another study developed an inquiry-based physics learning module on 

linear motion material for high school students, which showed that the module was effective in improving students' 

conceptual understanding [42]. 

However, most of these studies have not explicitly emphasized the integration of character education in 

the context of physics learning. Most studies focus on improving conceptual understanding without linking it to 

students' character development. Therefore, there is a research gap on how inquiry-based physics learning tools 

can be designed not only to improve cognitive learning outcomes, but also to strengthen students' characters in 

accordance with the principles of the Merdeka Curriculum which emphasizes character education. The current 

study aims to fill this gap by analyzing the implementation of inquiry-based physics learning tools in supporting 

character strengthening and improving student learning outcomes, so that it can contribute to the development of 

more effective and contextual physics learning strategies.. 

Effective physics learning not only aims to improve conceptual understanding, but also to shape students' 

character so that they have critical thinking skills, scientific attitudes, and problem-solving abilities. However, 

many students still have difficulty understanding physics because the learning approach does not actively involve 

them. In addition, character strengthening in physics learning is often not the main focus, even though the 

Independent Curriculum emphasizes the importance of character education integrated with exploration-based 

learning. Therefore, research is needed that analyzes the implementation of inquiry-based learning devices to 

determine their effectiveness in improving learning outcomes and strengthening student character, so that they can 

be a reference in developing more contextual and meaningful physics learning strategies. This study aims to 

analyze the implementation of inquiry-based physics learning devices in supporting character strengthening and 

improving student learning outcomes. 
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2. RESEARCH METHOD 

This study uses a qualitative research approach with a case study design to analyze the implementation 

of inquiry-based physics learning devices in strengthening student character and improving learning outcomes. 

The research process includes classroom observations, interviews with teachers and students, and document 

analysis such as lesson plans and student worksheets [43], [44]. This study uses a descriptive qualitative design to 

explore how students engage in learning, how students' character develops, and how students' academic 

performance improves through inquiry-based learning activities [45], [46]. 

The research procedure consists of several stages. The preparation stage involves a literature review on 

inquiry-based learning, character education, and physics learning outcomes, the design of research instruments 

such as observation sheets, interview guidelines, and student assessment tools, and validation of the instruments 

with experts. In the implementation stage, classroom observations were conducted to examine student engagement, 

discussions, and problem-solving approaches during inquiry-based learning activities. Structured interviews with 

teachers and students were conducted to gain insight into the experiences and perceptions of teachers and students. 

In addition, document analysis was conducted by reviewing lesson plans, student worksheets, and assessment 

results to evaluate the effectiveness of the learning devices. The subjects of this study were students and teachers 

of class XI mathematics and natural sciences department of Sleman 2 State Senior High School who were selected 

using a purposive sampling technique. 

Data collection involved three main methods: observation, which focused on students’ active 

participation and character development during the learning process; interviews, which captured teachers’ and 

students’ perspectives on the impact of inquiry-based learning; and document analysis, which examined learning 

materials and students’ responses. The data analysis process followed Miles and Huberman’s model, consisting of 

data reduction, data display, and conclusion drawing, to ensure systematic interpretation. Thematic analysis was 

applied to identify recurring themes related to student engagement, character development, and learning outcomes, 

while triangulation was used to validate findings by comparing multiple data sources. To enhance the validity and 

reliability of the study, data triangulation was applied by comparing information from multiple sources, member 

checking was conducted by involving teachers to verify interpretations, and peer debriefing with other researchers 

ensured objectivity. Through this approach, this study aims to provide valuable insights into the effectiveness of 

inquiry-based physics learning tools in improving students’ conceptual understanding and character development, 

in accordance with the principles of the Independent Curriculum. 

 

 

3. RESULTS AND DISCUSSION 

This study analyzes the implementation of inquiry-based physics learning devices in strengthening 

student character and improving learning outcomes through classroom observations, interviews with teachers and 

students, and document analysis. Based on the findings of the data obtained, several important aspects were 

revealed regarding the effectiveness of inquiry-based learning in achieving the desired goals. The results of 

classroom observations show that inquiry-based learning increases students' active involvement. Students appear 

more enthusiastic in conducting experiments, asking questions, and discussing in groups. The inquiry process that 

gives students the freedom to design and test their own hypotheses allows students to delve deeper into physics 

material, as well as develop critical thinking and problem-solving skills. Students are also more actively involved 

in finding solutions to the physics problems they face, both through experiments and class discussions. The table 

of results for student character development is presented in table 1 below: 

 

Table 1. Results of data analysis on student character development in physics learning 

No. Character Character Description Teacher Perception Student 

Perception 

Observation 

and Interview 

Evidence 

1. Religious Attitude and behavior 

that is obedient in 

carrying out the 

teachings of the 

religion that is 

believed. 

The teacher saw that 

students performed 

their religious duties 

well and had a 

religious attitude in 

every learning 

activity. 

Students feel that 

religious teachings 

influence the way 

they complete 

tasks well and 

responsibly. 

Students 

always start 

and end 

activities with 

prayer, and 

show mutual 

respect in the 

group. 

2. Honest Behavior that is based 

on efforts to make 

oneself a person who 

can always be trusted 

The teacher observed 

that students never 

reduced their grades 

on assignments and 

were always honest 

Students feel that 

honesty is a 

principle that they 

apply in 

Students 

never cheat 

on exams and 

always try to 

answer 
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in words, actions, and 

work. 

in answering exam 

questions. 

completing tasks 

and group work. 

questions to 

the best of 

their ability. 

3. Tolerance Attitude and actions 

that respect differences 

in religion, tribe, 

ethnicity, opinions, 

attitudes, and actions 

of others that are 

different from oneself. 

The teacher noted 

that students highly 

respected friends of 

different religions or 

ethnicities and 

always supported 

diversity. 

Students feel 

comfortable 

working with 

friends who have 

differences and 

there is no 

discrimination in 

the group. 

Group 

discussions 

always run 

smoothly 

without any 

differences of 

opinion that 

cause conflict 

between 

students. 

4. Discipline Actions that 

demonstrate orderly 

behavior and obey 

various provisions and 

regulations. 

The teacher observed 

that students were 

always on time for 

class and disciplined 

in completing 

assignments. 

Students admit 

that discipline 

really helps them 

in achieving good 

results in learning. 

Students 

always arrive 

on time, 

complete 

assignments 

on time, and 

follow class 

rules well. 

5. Hard Work Behavior that shows 

serious efforts in 

overcoming various 

obstacles to learning 

and assignments, and 

completing tasks as 

well as possible. 

The teacher noted 

that students showed 

improvement in their 

efforts to overcome 

difficulties in 

experiments and 

physics problems. 

Students feel more 

enthusiastic in 

trying various 

ways to solve 

difficult problems. 

Some 

students work 

extra hard to 

complete 

experiments 

even though 

they initially 

fail, until they 

finally 

succeed. 

6. Creative Thinking and doing 

something to produce 

new ways or results 

from something that 

has been owned. 

The teacher observed 

that students began to 

use different methods 

in experiments to 

achieve better 

results. 

Students feel they 

can find new ideas 

in experiments and 

feel satisfied with 

the results they 

create themselves. 

Students 

create new 

methods in 

experiments 

to test their 

hypotheses 

and innovate 

in how to 

experiment. 

7. Independent Attitude and behavior 

that is not easily 

dependent on others in 

completing tasks. 

The teacher observed 

that students were 

increasingly 

independent in 

finding solutions to 

problems without 

always relying on the 

teacher's help. 

Students feel more 

confident and able 

to complete 

individual tasks 

without the help of 

others. 

Many 

students work 

on physics 

assignments 

independently 

and are 

responsible 

for the tasks 

given. 

8. Democratic A way of thinking, 

behaving, and acting 

that assesses the rights 

and obligations of 

oneself and others 

equally, and respects 

the rights and 

obligations of others. 

The teacher noted 

that students showed 

an attitude of 

respecting and 

honoring the 

opinions of friends in 

group discussions. 

Students feel more 

appreciated and 

involved in every 

decision made in 

the group. 

Class and 

group 

discussions 

are always 

based on 

discussions 

that listen to 

each other 

and respect 

the opinions 
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of all 

members. 

9. Curiosity Attitude and action 

that always tries to 

know more deeply and 

broadly from 

something that is 

learned. 

The teacher observed 

that students were 

more enthusiastic in 

asking questions and 

exploring more 

deeply about the 

physics concepts 

they were learning. 

Students feel 

curious and always 

want to know more 

about the physics 

concepts they are 

learning. 

Many 

students 

actively ask 

questions and 

look for 

additional 

references to 

deepen their 

knowledge of 

the subject 

matter. 

10. National Spirit 

and Love for 

the Country 

A way of thinking, 

acting, and having 

insight that places the 

interests of the nation 

and state above the 

interests of oneself and 

one's group. 

The teacher noted 

that students better 

understood the 

importance of 

maintaining the good 

name of the country 

through academic 

achievement. 

Students feel 

proud to be able to 

learn and 

contribute 

positively to the 

progress of the 

nation through 

education. 

Students 

show pride in 

the results of 

experiments 

and record 

results that 

are useful for 

the 

advancement 

of science. 

11. Appreciating 

Achievement 

Attitudes and actions 

that encourage him to 

produce something 

useful for society, and 

acknowledge and 

respect the success of 

others. 

The teacher observed 

that students gave 

each other 

appreciation for their 

friends' 

achievements in 

learning activities. 

Students feel 

proud when they 

appreciate their 

friends' 

achievements and 

feel motivated to 

perform better. 

Students give 

praise to 

friends who 

have 

successfully 

completed 

assignments 

or 

experiments. 

12. Friendly/ Actions that show a 

sense of pleasure in 

talking, socializing, 

and working together 

with others. 

The teacher noted 

that students actively 

discussed in groups 

and always tried to 

maintain good 

relationships with 

their friends. 

Students feel 

happy to work 

together with 

friends and have 

close relationships 

in study groups. 

Students are 

active in 

speaking and 

sharing ideas 

during group 

discussions. 

13. Communicative Attitudes, words, and 

actions that cause 

others to feel happy 

and safe with his 

presence. 

The teacher observed 

that students always 

tried to keep the 

classroom 

atmosphere 

harmonious and 

avoid conflict. 

Students feel 

comfortable in a 

peaceful and 

cooperative 

learning 

environment. 

Students calm 

friends who 

are 

experiencing 

tension and 

always try to 

create a 

peaceful 

atmosphere 

during 

discussions. 

14. Peace-loving The habit of making 

time to read various 

readings that provide 

virtue for him. 

The teacher observed 

that some students 

showed great interest 

in physics books and 

other learning 

resources. 

Students feel 

interested in 

reading more 

references to 

understand the 

material more 

deeply. 

Students 

bring 

additional 

books on 

physics and 

many actively 

read articles 

to deepen 

their 

understanding 
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of the subject 

matter. 

15. Like to Read Attitudes and actions 

that always try to 

prevent damage to the 

natural environment 

around him, and 

develop efforts to 

repair the damage to 

nature that has 

occurred. 

The teacher observed 

that students 

participated in 

activities to keep the 

classroom and school 

clean. 

Students feel 

responsible for the 

cleanliness and 

sustainability of 

the surrounding 

environment. 

Students 

actively 

participate in 

cleaning 

activities and 

always 

remind their 

friends to 

maintain 

cleanliness. 

16. Care for the 

Environment 

Attitudes and actions 

that always want to 

provide assistance to 

others and 

communities in need. 

The teacher observed 

that students were 

often involved in 

social activities 

outside of school, 

such as helping 

orphans or disaster 

victims. 

Students feel 

happy to be able to 

help others, both at 

school and outside 

of school. 

Students 

organize 

charity events 

and help 

friends who 

need help 

studying. 

17. Social Care A person's attitude and 

behavior to carry out 

his duties and 

obligations, which he 

should do, towards 

himself, others, and the 

environment. 

The teacher observed 

that students always 

tried to complete 

assignments well and 

on time. 

Students feel that 

responsibility is 

important to 

achieve the best 

results in every 

task given. 

Students 

complete 

group 

assignments 

independently 

and ensure 

that all 

members 

contribute to 

the work 

given. 

 

Thus, the results of this analysis indicate that the characters developed during inquiry-based learning are 

not only focused on academics, but also pay attention to moral and social aspects that support students' personal 

development. Improvements in students' physics learning outcomes are also observed from the evaluation of 

learning outcomes and analysis of student worksheets. The documents analyzed show that most students 

experienced an increase in their understanding of physics concepts, especially in topics that require problem 

solving and application of concepts in real situations. The test results showed a significant improvement in the 

class average score after the implementation of inquiry-based learning, especially in the aspect of applying physics 

concepts to everyday life. 

Inquiry-based learning is in accordance with the principles contained in the Independent Curriculum, 

which emphasizes the development of 21st century skills, such as critical thinking, creativity, and problem-solving 

skills. This study found that inquiry-based learning tools support students in developing these skills effectively, 

by giving them the freedom to explore materials and design their own experiments. This is in line with the 

objectives of the Independent Curriculum which prioritizes learning that is oriented towards strengthening 

character and developing skills that are relevant to the needs of the times. 

Overall, the implementation of inquiry-based physics learning tools not only improves students' learning 

outcomes in understanding physics concepts, but also strengthens their character. Inquiry-based learning has been 

proven effective in developing critical thinking, problem-solving, and collaboration skills. In addition, through 

data triangulation and member checking, the findings of this study obtained strong validity, indicating that inquiry-

based learning is an effective and relevant approach in the context of physics learning in secondary schools, in 

accordance with the principles of the Independent Curriculum. 

This finding is in line with previous research that emphasizes the effectiveness of constructivist learning 

in science education. For example, the shared knowledge construction model (CKCM) based on cognitive 

constructivist theory has been shown to improve students' academic achievement and their views on the nature of 

science. Research published in the International Journal of Science and Mathematics Education shows that CKCM-

based instruction improves students' academic achievement levels and ensures the sustainability of the knowledge 

learned [47]. In addition, the concept of discovery learning introduced by Jerome Bruner, which is also rooted in 

cognitive constructivism, emphasizes the importance of students in finding information themselves through the 

inquiry process. This approach has been recognized as effective in improving students' conceptual understanding 



                ISSN: 2716-1587 

Sch. Jo. Phs. Ed, Vol. 6, No. 1, March 2025:  34 - 42 

40 

and critical thinking skills in science learning [48]. Thus, the findings of this study are consistent with existing 

literature, which shows that inquiry-based and constructivist learning approaches are effective in increasing student 

engagement, character development, and learning outcomes in science education.  

Then the results of the research on the implementation of inquiry-based physics learning devices show 

that this approach increases student active engagement, strengthens character, and improves learning outcomes. 

These findings are in line with previous studies that emphasize the effectiveness of inquiry learning in science 

education. One of them, a study published in the Journal of Science Education and Technology explored how 

elementary school students' views on the nature of science changed when they were involved in a technology-

enhanced scientific inquiry curriculum. The results showed that student engagement in technology-supported 

inquiry activities can improve their understanding of the nature of science [40].  In addition, the Handbook of 

Research on Student Engagement highlights that student engagement through effective academic instruction and 

classroom management can improve their motivation and academic achievement. Inquiry approaches that actively 

involve students in the learning process can improve student engagement and learning outcomes [49].  Thus, the 

findings of this study are consistent with existing literature, which suggests that inquiry-based learning approaches 

are effective in enhancing student engagement, character development, and learning outcomes in science 

education. 

This study makes a new contribution to the field of physics education by revealing the effectiveness of 

inquiry-based learning tools not only in improving students' learning outcomes, but also in strengthening their 

characters in accordance with the principles of the Independent Curriculum, making it a more holistic approach to 

21st century learning. The results of this study indicate that the application of inquiry-based learning can increase 

students' active involvement, understanding of physics concepts, and strengthening characters such as 

independence, honesty, and cooperation.  

The implication of this finding is that teachers can further optimize the inquiry method in physics learning 

to support students' cognitive and affective development simultaneously. However, this study has several 

limitations, including the limitation in the scope of the sample which only involved one school, so that the 

generalization of the results needs to be done carefully. In addition, external factors such as differences in student 

backgrounds and learning infrastructure support can also affect the effectiveness of the implementation of this 

method. Further research with a wider scope and technology integration can be conducted to enrich the results and 

application of inquiry-based learning in more diverse contexts. 

 

 

4. CONCLUSION 

Based on the research results, the implementation of inquiry-based physics learning devices has proven 

effective in strengthening students' character and improving their learning outcomes. Inquiry-based learning 

encourages students to be actively involved in experiments, discussions, and problem solving, which strengthens 

their critical thinking skills and scientific attitudes. The development of students' character, such as honesty, hard 

work, creativity, and curiosity, was also seen significantly through observations and interviews with teachers and 

students. In addition, the results of the learning evaluation showed an increase in students' academic performance 

in understanding physics concepts. Thus, inquiry-based learning not only improves students' academic 

understanding but also supports character development that is essential for the formation of a better personality in 

accordance with the principles of the Independent Curriculum. Further research can explore the effect of inquiry-

based learning on other aspects of students' character and integrate technology to enrich the learning experience. 

Research with a wider and more diverse sample is also needed to see if these findings are consistent across contexts. 
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