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ABSTRACT 
This study examines the contribution of character-integrated inquiry-based laboratory learning to enhancing Self-
Regulated Learning (SRL) in the Basic Concepts of Elementary Physics course. A descriptive quantitative approach 
with a posttest-only design was employed. The participants consisted of 68 second-semester students enrolled in the 
Primary School Teacher Education Program (PGSD) at Universitas Adzkia, including 53 female and 15 male 
students. All participants were taking the Basic Concepts of Elementary Physics course, which involves laboratory-
based inquiry activities. The sample was selected using purposive sampling from two classes with similar academic 
characteristics.Data were collected using a validated Likert-scale questionnaire measuring key SRL dimensions, 
including planning, self-monitoring, self-control, reflection, intrinsic motivation, self-efficacy, independence, and 
responsibility. Data were analyzed using descriptive statistics, including mean scores and percentage distributions.The 
findings indicate that students demonstrated consistently high levels across all SRL indicators following the 
implementation of character-integrated inquiry-based laboratory learning. The integration of character values such as 
responsibility, independence, honesty, perseverance, and curiosity strengthened students’ cognitive, motivational, and 
behavioral regulation. These results suggest that embedding character values within inquiry-based laboratory learning 
provides a holistic instructional approach that supports both self-regulation and professional development. 

Keywords: self-regulated learning, inquiry-based laboratory, character integration, pre-service elementary teachers, 
basic concepts of elementary physics 

INTRODUCTION 

The demands of 21st-century higher education extend beyond conceptual mastery toward 

the development of autonomous, reflective, and strategically engaged learners. Among the 

competencies emphasized in contemporary educational research, self-regulated learning (SRL) has 

emerged as a central construct. SRL refers to learners’ capacity to plan, monitor, control, and 

evaluate their cognitive, motivational, and behavioral processes in pursuit of academic goals (Wang, 

2025). Accumulating evidence demonstrates that SRL significantly predicts academic achievement, 

persistence, motivation, and deep engagement across disciplines (Kubsch, 2025). In science 

education in particular, SRL is indispensable because meaningful learning requires experimentation, 

hypothesis testing, data interpretation, and reflective reasoning (Hsu, 2026). 

The urgency of strengthening SRL becomes more pronounced in teacher education 

programs. Pre-service elementary teachers are not merely expected to acquire subject knowledge 
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but to cultivate pedagogical competence capable of fostering autonomy and responsibility in their 

future students. However, early-semester university students often experience a transitional gap as 

they move from highly structured secondary schooling to the autonomy-demanding environment 

of higher education. Empirical observations indicate that many first- and second-year students 

remain dependent on instructor direction, demonstrate limited initiative in seeking learning 

resources, and rarely engage in systematic self-reflection. Without early intervention, this pattern 

risks being reproduced in their future classrooms, limiting their ability to design learning 

environments that promote autonomy and responsibility among elementary learners. This 

condition reflects a critical instructional problem, as insufficient development of SRL at this stage 

may hinder both academic success and the ability of future teachers to cultivate independent 

learners in elementary classrooms. 

This issue is particularly critical in courses such as Basic Concepts of Elementary Physics. 

Elementary science learning requires concrete, contextualized, and experience-based instruction 

aligned with the developmental characteristics of young learners. Consequently, pre-service 

teachers must first engage in authentic scientific inquiry experiences that mirror the epistemic 

practices of science. Inquiry-based laboratory learning provides such a context by positioning 

students as active investigators who formulate questions, design experiments, analyze data, and 

reflect on their findings (Jong, 2021). Theoretically grounded in constructivism, inquiry-based 

learning has been shown to enhance conceptual understanding, critical thinking, and engagement 

(Yusmanila & Widya, 2020). Furthermore, the iterative phases of inquiry planning, monitoring, and 

evaluating align closely with the core regulatory processes underlying SRL. 

Despite its theoretical promise, laboratory implementation in higher education often remains 

procedural or "cookbook-oriented,” with students following predetermined steps and making 

minimal epistemic decisions. In such contexts, laboratory work risks becoming a task-completion 

exercise rather than a self-regulated learning experience (Wu, 2020). Emerging evidence suggests 

that inquiry does not automatically foster SRL unless accompanied by explicit scaffolding and 

intentional design (Newman, 2023). This reveals a significant pedagogical gap between the 

theoretical potential of inquiry learning and its actual implementation in fostering SRL. 

An underexplored dimension within this design challenge is the role of character values. 

Science laboratory learning inherently involves responsibility, perseverance, discipline, honesty in 

data reporting, and curiosity, traits that are foundational for both scientific integrity and 

professional teaching identity (Rantika, 2023). However, these values often emerge implicitly and 

are rarely integrated systematically as explicit learning objectives. Research on inquiry-based 

learning predominantly emphasizes cognitive and process-skill outcomes (Chang, 2023), while SRL 

research has largely focused on digital or online learning contexts rather than embodied laboratory 

environments (Ng, 2024). Consequently, a conceptual and empirical gap persists regarding how the 

explicit integration of character values within inquiry-based laboratory learning may strengthen the 

motivational and metacognitive components of SRL (Kubsch, 2025). 

Addressing this gap is particularly relevant in elementary teacher education, where character 

formation and pedagogical modeling are inseparable. If inquiry-based laboratory learning is 

intentionally designed to embed character dimensions such as responsibility, independence, and 

reflective accountability, it may provide a more holistic mechanism for cultivating SRL among pre-

service teachers (Agustini et al., 2024). Rather than treating cognitive regulation and character 

education as separate domains, integrating them within the inquiry process may generate synergistic 

effects that reinforce both (Afrizon & Dwiridal, 2017). 
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Based on this rationale, the present study investigates the contribution of systematically 

integrating character values into inquiry-based laboratory learning toward enhancing self-regulated 

learning among second-semester pre-service elementary teachers enrolled in the Basic Concepts of 

Elementary Physics course (Prawijaya et al., 2022). The novelty of this study lies in its instructional 

design framework, which explicitly embeds character dimensions into each phase of the inquiry 

laboratory process and empirically examines their influence on students' planning, monitoring, 

strategic control, and reflective evaluation. By conceptualizing cognitive regulation, motivational 

engagement, and character formation as an integrated system, this study aims to advance theoretical 

discourse and provide empirical evidence for more holistic laboratory learning models in teacher 

education. 

The significance of this study lies in its potential to contribute to both theory and practice. 

Theoretically, it extends existing SRL frameworks by incorporating character-based dimensions 

into self-regulation processes. Practically, it offers an instructional model for designing inquiry-

based laboratory learning that integrates cognitive, motivational, and ethical aspects, thereby 

supporting the development of more autonomous, reflective, and professionally competent future 

teachers. 

METHODOLOGY 

This study employed a descriptive quantitative research method with a post-test-only 

design to examine students' Self-Regulated Learning (SRL) following the implementation of 

inquiry-based laboratory learning integrated with character values. The primary objective of this 

research was to describe the profile and level of SRL demonstrated by students after participating 

in the learning intervention. The research procedure consisted of four stages: (1) preparation of 

learning design and research instruments, (2) implementation of inquiry-based laboratory learning 

integrated with character values, (3) post-intervention data collection, and (4) descriptive statistical 

data analysis. 

The research subjects were second-semester students in the Primary School Teacher 

Education Study Program (PGSD) enrolled in the course Basic Concepts of Elementary Physics. 

The research population consisted of 13 classes taking the course. Two classes were selected using 

purposive sampling based on similarities in academic characteristics and class schedules to ensure 

comparable learning conditions. The total number of respondents in this study was 68 students, 

including 53 females and 15 males. All students in the selected classes participated as research 

samples. The participants were in their second semester (approximately 18–20 years old) and had 

relatively similar academic backgrounds, as they were enrolled in the same study program and 

course. The research object was students' Self-Regulated Learning after the implementation of 

inquiry-based laboratory learning integrated with character values. 

The intervention consisted of inquiry-based laboratory learning integrated with five 

character values: responsibility, independence, curiosity, honesty, and cooperation. These values 

were systematically embedded throughout the inquiry process, including problem formulation, 

experimental design, data collection, data analysis, and reflection. The learning activities were 

conducted over several meetings in accordance with the Semester Learning Plan (RPS). The main 

data for the study were students' Self-Regulated Learning scores collected via a questionnaire. 

Classroom observations were conducted only to support the understanding of the learning process 

and were not used as research data. 
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Data were collected using a Self-Regulated Learning questionnaire based on a Likert scale. 

The questionnaire was developed based on four core SRL indicators: planning, self-monitoring, 

self-control, and reflection. The instrument was constructed based on established SRL theoretical 

frameworks and evaluated by field experts to ensure validity.  Furthermore, data analysis employed 

descriptive statistical techniques, including mean score calculation, percentage distribution, and 

categorization of SRL levels into high, medium, and low. This analytical approach aimed to provide 

a comprehensive description of students' Self-Regulated Learning profile following the 

implementation of inquiry-based laboratory learning integrated with character values. 

RESULT AND DISCUSSION 

This study aims to describe the levels of character, Self-Regulated Learning (SRL), and 

learning independence in students' learning processes within inquiry-based laboratory activities. 

Data were collected using a closed-ended questionnaire developed based on key indicators 

reflecting students' readiness for independent learning, responsibility, and intrinsic motivation. The 

instrument consisted of 26 items grouped into eight indicators: goal setting, planning, self-

monitoring, learning strategies, self-evaluation, intrinsic motivation, self-efficacy, and 

independence and responsibility. 

The respondents in this study were 68 second-semester students enrolled in the Basic 

Concepts of Elementary Physics course, comprising 53 females and 15 males. All participants were 

actively involved in laboratory-based inquiry activities. They were asked to respond to each 

statement using a five-point Likert scale ranging from "Strongly Disagree" to "Strongly Agree." 

The collected data were analyzed using descriptive quantitative techniques to identify patterns and 

tendencies in students' self-regulated learning and character development. The results show that 

the majority of students demonstrated a high level of readiness for independent learning across all 

indicators. It is reflected in the dominance of "Agree" and "Strongly Agree" responses. Students 

showed strong responsibility in completing tasks, actively engaged in reflective evaluation, and 

demonstrated high intrinsic motivation during the learning process. 

These findings indicate that students have developed a solid foundation in Self-Regulated 

Learning, particularly in planning, monitoring, and self-reflection. It suggests that integrating 

character values into inquiry-based laboratory learning contributes not only to cognitive 

development but also to the strengthening of motivational and behavioral aspects of learning. Such 

conditions are essential in preparing students to become autonomous and responsible learners in 

the context of 21st-century education. 

Aspect of Learning Goal Setting 

Determining learning objectives is the process of consciously formulating specific, 

measurable learning targets that students want to achieve within a specified time period, as part of 

a strategy for organizing and directing the learning process independently (Schunk, 2023). Based 

on the questionnaire results, the majority of students responded "Agree" to "Strongly Agree" to 

statements regarding learning goal setting. This indicates that students have a good initial awareness 

of how to plan their learning direction, both theoretically and practically, before the laboratory 

activities begin. The results for the learning goal setting aspect can be seen in Figure 1. 
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Figure 1. Graph of Learning Goal Setting Aspects 

The Figure 1 shows that the results for the learning goal-setting aspect are in the high 

category. It indicates that students are already able to set effective learning goals. Setting learning 

goals is the initial step in self-regulated learning (SRL). The SRL process begins with an individual's 

ability to set learning goals, determine strategies, and independently evaluate their results. Students 

who set clear learning goals will find it easier to maintain focus, map out activity steps, and increase 

study time efficiency (Triquet et al., 2017). 

The results of the study indicate that the application of the Inquiry Lab learning model 

significantly strengthens the learning goal-setting aspect within the framework of students' Self-

Regulated Learning (SRL). In the inquiry labs, students are encouraged to actively formulate 

questions, design experiments, and determine the steps of the investigation (Chaerunisa et al., 

2023). This process indirectly trains their ability to set specific, relevant, and measurable learning 

goals, in accordance with the main characteristics of SRL goal-setting. Students are no longer 

passively awaiting the lecturer's directions but are consciously determining what they want to 

achieve, both in terms of conceptual understanding and science process skills (Callan et al., 2021).  

The main indicators of self-directed learning readiness include the ability to set learning 

goals, identify personal learning needs, and systematically plan learning activities (Tarmilia et al., 

2021). Therefore, the results of this study indicate that students have quite good SDL readiness. 

Their meta-analysis found that setting learning goals significantly influences cognitive engagement 

and academic outcomes (Chen, 2022).  

Furthermore, in the context of 21st-century learning, the ability to set learning goals is 

associated with lifelong learning competencies (Cleary et al., 2023). This reinforces the fact that this 

habit is not only relevant in the classroom but also crucial for long-term professional development. 

In this study, students not only demonstrated that they set learning goals but also planned steps 

and prepared materials before the lesson began. Students with strong goal-setting abilities tend to 

have better self-regulation and higher academic achievement (Zeidner & Stoeger, 2019). 

Aspect of Learning Planning  

The learning planning aspect is crucial for students to ensure their learning process 

proceeds effectively. The analysis results of the learning planning aspect can be seen in Figure 2. 
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Figure 2. Results of the Learning Planning Aspect 

The diagram above indicates that students have developed good habits in planning learning 

steps before starting activities. They not only prepared experimental tools and materials according 

to instructions, but also demonstrated time awareness in avoiding procrastination and the ability to 

seek alternative learning resources when textbooks are insufficient. In this approach, students are 

directly involved in designing experimental steps, formulating scientific questions, determining 

activity objectives, and selecting necessary tools and materials (Ramdani et al., 2022). This process 

requires students to thoroughly plan before beginning laboratory activities. Inquiry Lab also 

provides space for students to think ahead, map out the steps of scientific work, and manage their 

time and resources independently (Ananda & Usmeldi, 2023). It suggests that, through the Inquiry 

Lab, students not only gain experimental experience but are also trained to develop structured, 

relevant learning plans that address the cognitive and procedural objectives they seek to achieve. 

Students who are trained in planning learning steps will be better prepared to face learning 

challenges, especially in environments that require independent learning, such as laboratories or 

project-based learning (Rasifah, 2025).  

Aspect of Self-Monitoring  

The aspect of self-monitoring in the context of self-regulated learning (SRL) refers to 

students' ability to actively observe, evaluate, and control their own learning process on an ongoing 

basis. The results of the self-monitoring questionnaire are shown in Figure 3. 

 
Figure 3. Results of Self Monitoring Aspect  
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The Figure shows that students' self-monitoring is in the high category. It indicates that 

students are accustomed to checking their understanding of the material, noting areas they have 

not mastered, and reflecting on their learning progress. Furthermore, students also demonstrate a 

habit of critically reviewing laboratory experiment results, ensuring that the data obtained is valid 

and appropriate. Inquiry Lab-based learning has been shown to have a strong relationship with the 

development of self-monitoring in students' Self-Regulated Learning (SRL). These activities require 

students to continuously evaluate conceptual understanding, adjust work steps, and correct 

procedural errors that occur during the experiment (Afriana, 2023). It reflects the practice of self-

monitoring, where students are aware of their own thinking processes and performance in 

achieving learning outcomes. The Inquiry Lab creates a learning context that stimulates students 

to focus not only on the outcome but also on the learning process itself, which is the core of self-

regulation skills (Algiani et al., 2023). The presence of this self-monitoring indicates that students 

are not only carrying out experimental procedures but also consciously controlling and directing 

their learning activities on an ongoing basis. 

Self-monitoring is a key component of Self-Regulated Learning (SRL) and Self-Directed 

Learning (SDL), referring to learners' ability to observe and evaluate their learning progress, 

including understanding, strategy use, and time management. This ability is closely linked to 

metacognition, particularly awareness and control of one's cognitive processes. In inquiry-based 

laboratory learning, self-monitoring becomes essential as students must track experimental 

progress and adjust strategies independently. In higher education, monitoring skills are crucial 

because learning tends to be independent and complex. Self-monitoring is a strong predictor of 

academic success in online and blended learning. Students with high self-monitoring skills tend to 

have stronger intrinsic motivation and to complete assignments independently and more 

consistently. Thus, the results of this study demonstrate that students are not merely passive 

learners but are actively involved in observing and evaluating their own progress. This self-

monitoring ability is an important foundation in developing independent learners who are 

reflective, responsible, and ready to face learning challenges at a more complex level. 

Aspect  of Learning Strategy  

Learning strategies are a series of deliberate and planned actions or approaches by an 

individual to facilitate the effective acquisition, storage, and application of information. Learning 

strategies encompass cognitive and metacognitive techniques that students use to understand and 

remember material, as well as to regulate and control their learning process (Oxford, 2016). The 

results of the learning strategy aspect can be seen in Figure 4. 

 
Figure 4. Results of the Learning Strategy Aspect 
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This finding indicates that students have flexibility in choosing learning approaches and the 

ability to manage emotions when facing academic obstacles. The Inquiry Lab learning model 

significantly contributes to the development of students' Self-Regulated Learning (SRL) strategies. 

In inquiry-based learning, students are faced with various scientific challenges that require them to 

actively select and apply appropriate learning strategies to understand theoretical concepts, design 

experiments, analyze data, and draw conclusions (Adauyah & Aznam, 2024). Students do not 

simply rely on memorization but are required to use cognitive strategies such as making predictions, 

comparing experimental results with theory, and constructing arguments based on data. All of this 

demonstrates that Inquiry Lab is a learning environment that stimulates students to develop and 

apply a variety of learning strategies flexibly and contextually (Alfakihuddin et al., 2022). It aligns 

with SRL's goal of creating learners who can independently select, manage, and evaluate their 

learning strategies in response to the demands of the learning situation. 

Students who can adapt their learning strategies when faced with difficulties have a higher 

level of learning independence and are more successful in online, flexible learning environments 

(Broadbent & Poon, 2015). Furthermore, the ability to use learning strategies is also closely related 

to emotional regulation, especially when students feel frustrated or do not understand the material. 

The ability to remain calm and avoid panic is a non-cognitive strategy that supports the learning 

process. In active learning contexts such as laboratories or projects, mastery of these cognitive and 

affective learning strategies is crucial for academic success. 

Aspect of Self Evaluation 

Self-evaluation focuses not only on final results (such as test scores) but also on the learning 

process, the strategies used, and attitudes during learning. Self-evaluation is the critical ability to 

assess one's own assumptions, attitudes, and learning habits. It serves as the basis for reflective 

learning and is crucial for the development of higher-order thinking skills. The results of this self-

evaluation aspect can be seen in Figure 5. 

 
Figure 5. Self-Evaluation Results 
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self-evaluation within the Self-Regulated Learning (SRL) framework. In the inquiry process, 

students are not only required to carry out experimental procedures systematically but also to reflect 

on the effectiveness of each step taken (Yan, 2020). This process trains them to conduct in-depth 

self-evaluation of their performance and learning outcomes, which is the core of the self-reflection 

phase in SRL. Through this activity, students also learn to identify weaknesses, correct conceptual 

errors, and plan more effective strategies for subsequent learning (Algiani et al., 2023).  

 Self-evaluation is a crucial stage in self-regulated learning (SRL) frameworks. Self-

evaluation is the ability to reflect on the learning process and outcomes, including identifying 

strengths, weaknesses, and areas for improvement (Callan et al., 2021). Students who conduct self-

evaluation are better able to adjust their learning strategies to achieve their goals more effectively 

in the future. Self-evaluation is part of the internal control within the SRL process, supporting 

independent learning. These findings indicate that students not only engaged in procedural learning 

but also demonstrated the ability to reflect critically on their learning processes and outcomes.  

Intrinsic Motivation 

Intrinsically motivated people learn because they enjoy the learning process (Dan et al., 

2025). Intrinsic motivation is the purest form of motivation because it drives someone to act based 

on curiosity, enjoyment, and personal satisfaction with an activity. The results on the intrinsic 

motivation aspect can be seen in Figure 6. 

 
Figure 6. Results of Intrinsic Motivation Aspect 
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Intrinsic motivation is an internal drive that leads individuals to engage in an activity 

because it is enjoyable, challenging, or meaningful. Intrinsic motivation arises when a person feels 

autonomy (freedom of choice), competence (ability to perform well), and connectedness 

(meaningful to themselves). In the context of self-directed learning, intrinsic motivation is crucial 

because it serves as the primary driving force that drives students to learn actively without external 

direction or pressure (Luo et al., 2021). Intrinsic motivation enhances self-regulation and 

significantly impacts learning outcomes. Students who are intrinsically motivated are more open to 

challenges, experience higher learning satisfaction, and are more independent in taking 

responsibility for their learning process (Xu et al., 2023). Thus, it can be concluded that intrinsic 

motivation is a key force in supporting the success of student self-directed learning. In higher 

education, which emphasizes self-directed and lifelong learning, strengthening intrinsic motivation 

is a crucial component of effective learning design. 

Aspect of Self Efficacy 

Self-efficacy in SRL refers to students' positive perceptions of their capacity to successfully 

carry out learning activities independently, including planning, monitoring, strategizing, and self-

evaluation to achieve learning goals. The results of the self-efficacy aspect can be seen in Figure 7. 

 

 
Figure 7. Aspects of Self Efficacy 
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encourage students to design their own experiments, seek additional references, and set challenging 

achievement targets. This process reflects high levels of SRL activity, and it begins with the 

confidence that they can carry out the task. Thus, character values not only shape attitudes but also 

increase confidence in their ability to manage their learning process independently. Overall, it can 

be concluded that integrating character values into inquiry lab learning significantly increases self-

confidence in SRL (Cho et al., 2017). Character, systematically developed through active and 

reflective learning, strengthens students' positive perceptions of their own abilities. 

Aspects of Independence and Responsibility 

Learning independence is a person's ability to manage their learning process consciously, 

actively, and responsibly without relying on others. It includes the ability to plan, implement, 

monitor, and evaluate learning activities independently. The results for the aspects of independence 

and responsibility can be seen in Figure 8. 

 
Figure 8. Aspects of Independence and Responsibility 
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without students' active involvement and commitment. The integration of character values in this 

context also strengthens students' emotional regulation. These abilities directly contribute to 

maturity in SRL, as SRL encompasses not only cognitive strategies but also emotional control, 

reflective attitudes, and motivation management, all of which are influenced by the character values 

instilled in the learning process (Sari & Setiawaty, 2018). Thus, integrating character into inquiry 

labs not only adds "moral content" but also concretely strengthens two important aspects of SRL: 

independence and responsibility. Students who are accustomed to values-based learning and 

reflective practice will grow into responsible, independent learners, ready to face academic and life 

challenges more maturely. 

Learning independence is defined as an individual's ability to take initiative, organize, and 

direct their own learning process, including planning, implementing, and evaluating 

learning.  Independent learners are those who can diagnose their own needs, formulate goals, 

identify resources, and evaluate their own results. Meanwhile, taking responsibility means an 

individual consistently carries out their academic obligations without relying on external pressure 

or supervision. In higher education, independence and responsibility are crucial competencies, 

particularly in self-regulated learning (SRL) systems that require students to be active, creative, and 

goal-oriented learners. These findings are consistent with 21st-century learning objectives, which 

emphasize the development of essential soft skills, such as independence, self-leadership, and 

decision-making. The results indicate a shift in students' roles from passive recipients of 

information to active, self-directed learners who take responsibility for their academic 

development.  

Integration of Character Values in Inquiry-Based Laboratory Learning as a Mechanism 
to Strengthen Self-Regulated Learning 

The results of this study indicate that the enhancement of pre-service elementary teachers' 

Self-Regulated Learning (SRL) is not solely influenced by the structure of Inquiry-Based Laboratory 

Learning, but is also significantly reinforced by the explicit integration of character values at every 

stage of the laboratory learning process. Traditionally, SRL has been understood as a set of 

cognitive and metacognitive skills involving planning, monitoring, and evaluating learning 

(Arellano, 2024). However, this study's findings highlight that the affective and moral dimensions 

internalized through character education are essential foundations that support the success of self-

regulation processes. The integration of character values in the laboratory functions not merely as 

a normative addition but as a mechanism that strengthens students' motivation, behavior, and 

reflective awareness. 

Inquiry Stages and Character Value Integration 

At the initial stage, students are required not only to formulate hypotheses and design 

experiments but also to take full responsibility for procedural clarity, equipment safety, and the 

distribution of roles within groups. The dominant character values at this stage are responsibility 

and independence (Arafah, 2024). Responsibility encourages students to plan activities carefully 

before acting, reinforcing the planning component of SRL (Verk, 2021). Meanwhile, independence 

is reflected in students’ ability to make decisions without complete reliance on instructor guidance, 

fostering self-confidence and decision-making skills in the context of laboratory learning. 



Fostering Self-Regulated Learning through Character-Integrated Inquiry Laboratory Learning in Basic Elementary Physics 

Journal of Natural Science and Integration, Vol. 9, No. 1, April 2026, pp 205-223   |  217 

The second stage emphasizes character values such as discipline, perseverance, and scientific 

honesty. Discipline manifests through adherence to laboratory procedures and time management, 

while perseverance emerges when students encounter measurement errors or results that do not 

align with their hypotheses (Bleazby, 2020). Scientific honesty is central to recording and reporting 

data, ensuring that students do not manipulate results to fit theoretical expectations. These values 

strengthen SRL's monitoring and control aspects as students learn to oversee their work ethically 

and consistently.  

At the analysis stage, character integration emphasizes reflectiveness, openness to feedback, 

and curiosity as key learning dispositions. Students are encouraged to evaluate procedural errors, 

compare results with theoretical expectations, and identify factors influencing the experiment. This 

reflective process extends beyond cognitive evaluation to include moral awareness, particularly 

regarding accuracy, responsibility, and accountability in scientific practice. Accordingly, this stage 

strengthens the evaluation component of Self-Regulated Learning (SRL) while simultaneously 

fostering academic integrity and professional ethics. Beyond technical laboratory activities, 

character integration also occurs through class discussions and individual reflection sheets, where 

students document their learning experiences, strategies employed, and character values practiced.  

The findings indicate that character values act as psychological drivers in strengthening SRL, 

operating at three interrelated levels: (1) Behavioral Level: observable actions such as completing 

tasks on time, adhering to procedures with discipline, and maintaining academic integrity; (2) 

Motivational Level: intrinsic drive to learn due to a sense of responsibility and meaningful goals; 

(3) Metacognitive Level: increased reflective awareness in evaluating learning processes and 

outcomes honestly and objectively. 

For instance, the value of responsibility strengthens students’ commitment to achieving 

learning goals, supporting planning and monitoring phases of SRL. Honesty enhances the quality 

of reflection because evaluation is based on actual performance rather than mere academic 

formalities (Al-Duhani et al., 2024). Perseverance helps students manage emotions when facing 

experimental failures or conceptual difficulties, supporting emotional regulation, while curiosity 

reinforces intrinsic motivation, which sustains continuous engagement in learning. Without 

integrity and responsibility, self-regulation risks becoming a procedural activity devoid of reflective 

depth (Xu et al., 2023). Character provides an ethical structure that reinforces authentic SRL 

practice. 

Implications for Pre-Service Elementary Teacher Education 

In the context of pre-service elementary teacher education, integrating character values has 

strategic implications. Students in elementary teacher education programs not only learn physics 

concepts concretely through experiments but also experience firsthand how character values shape 

responsible, reflective, and independent learning processes (Astuti & Rozikin, 2024). This 

experience has the potential to be transferred to future teaching practice, ensuring that science 

learning in elementary schools is not only cognitively oriented but also focused on developing 

students' character and autonomous learning skills. 

Conceptually, these findings support the view that SRL development in teacher education 

requires a holistic approach that simultaneously integrates cognitive, motivational, and character 

dimensions (Aningsih, 2022). Inquiry-Based Laboratory Learning, designed with integrated 
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character values, functions as a learning ecosystem that stimulates scientific exploration while 

simultaneously shaping pre-service teachers' professional identity as responsible, reflective, and 

ethical individuals (Dan et al., 2025). This finding provides empirical evidence that integrating 

character values within inquiry-based laboratory activities does not merely accompany the learning 

process but actively contributes to enhancing students’ cognitive, metacognitive, and motivational 

regulation. Such an integrated learning environment supports the simultaneous development of 

cognitive regulation, emotional resilience, and moral responsibility, which are reflected in students’ 

ability to plan, monitor, evaluate, and take responsibility for their learning processes. Hence, it can 

be concluded that it has important implications for teacher education, suggesting that laboratory 

learning design should intentionally incorporate character values to promote not only academic 

competence but also the development of professional character and autonomous learning skills. 

CONCLUSION 

This study demonstrates that integrating character values into inquiry-based laboratory 

learning in the Basic Concepts of Elementary Physics course effectively enhances pre-service 

elementary teachers' Self-Regulated Learning (SRL), as evidenced by consistently high levels across 

all measured indicators, including goal setting, planning, self-monitoring, learning strategies, self-

evaluation, intrinsic motivation, independence, and responsibility. Inquiry-based laboratory 

activities enable students to actively engage in concept discovery, experimentation, and reflective 

analysis, thereby encouraging them to set learning goals, plan strategies, monitor progress, and 

evaluate outcomes. These processes directly address the initial research problem related to students' 

limited autonomy and dependence on instructor guidance by fostering more independent and self-

directed learning behaviors. The integration of character values such as responsibility, 

independence, discipline, perseverance, honesty, collaboration, curiosity, and reflective thinking 

further strengthens SRL across cognitive, motivational, and behavioral dimensions, indicating that 

SRL development is supported not only cognitively but also through ethical and affective 

dimensions. At the behavioral level, students demonstrate responsibility and adherence to 

procedures; at the motivational level, they show increased intrinsic motivation and sustained 

engagement; and at the metacognitive level, they exhibit improved reflective awareness and self-

evaluation. Empirically, improvements across all SRL indicators suggest that students not only 

develop strategic learning skills but also build a strong foundation for independent and responsible 

learning, particularly in laboratory-based inquiry contexts. In the context of pre-service elementary 

teacher education, this approach contributes not only to academic competence but also to the 

development of professional identity, ethical responsibility, and reflective teaching practices. Thus, 

this study offers a meaningful contribution by proposing a holistic learning model that integrates 

cognitive, motivational, and moral dimensions within SRL development. However, these findings 

should be interpreted within the limitations of the study, including the use of a descriptive design, 

a single-institution sample, and reliance on self-reported data, which may affect generalizability; 

therefore, future research is recommended to employ experimental or longitudinal approaches and 

involve broader samples to validate further and extend these findings. 
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