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Abstract 
 

 

 
 

Fractions in elementary school mathematics are still considered difficult by 
students because the concepts are abstract and require deeper thinking skills. This 
condition causes students to experience difficulties in understanding the concepts 
of numerators, denominators, and solving fraction problems. Therefore, a learning 
approach is needed that can help students understand their own thinking processes 
so that learning becomes more meaningful and easier to understand. This study 
aims to analyze metacognitive strategies in learning fractions in mathematics for 
fourth-grade students at JQ Elementary School. This study used a qualitative 
approach with data collection techniques through observation, tests, and 
questionnaires of fourth-grade students at JQ Elementary School. The results 
showed that the metacognitive approach was able to improve students' 
understanding of fractions through reflection activities, discussions, and the use of 
concrete media in the form of pizza boards. Students became more active, critical, 
and able to solve mathematical problems in a more focused manner, making 
learning more effective and meaningful. 

Keywords Metacognitive; Fractions; Mathematics Learning; Critical Thinking; Elementary 
School. 
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INTRODUCTION  

Fractions in elementary school mathematics are still considered difficult by students because 

the concepts are abstract and require deeper thinking skills. Students often struggle to understand 

the concepts of numerators and denominators, as well as the process of solving fraction problems, 

because the learning process tends to be teacher-centered and lacks active student engagement 

(Mytra, 2025). This situation leads to low student understanding of basic fraction concepts and, 

consequently, low critical thinking skills in mathematics. Therefore, a learning approach is needed 

that can help students understand their own thinking processes, making learning more meaningful 

and understandable (Romadhina & Ruja, 2024). 

The urgency of this research lies in the importance of implementing learning strategies that 

can increase student engagement in understanding mathematical concepts more deeply. A 

metacognitive approach is one such alternative because it trains students to plan, monitor, and 

evaluate their thinking processes when solving mathematical problems. Through this approach, 

students are not only required to obtain correct answers but also to understand the thinking steps 

used in the problem-solving process. Thus, learning mathematics is no longer understood as a 

process of memorizing formulas, but rather as a reflective thinking process that can improve 

students' problem-solving abilities. 

Several previous studies have shown that metacognitive approaches have a positive 

influence on mathematics learning. Research conducted by Wicaksono et al. (2025) showed that the 

implementation of metacognition-based learning significantly improved students' critical thinking 

skills in several analyzed studies. Another study conducted by Zamzami & Zamzami (2025) showed 

that metacognitive strategies play an important role in improving elementary school students' 

mathematical problem-solving abilities. Furthermore, research conducted by Hacker et al. showed 

that from two studies in which interventions were given to upper elementary school students who 

showed mathematical difficulties, there were significant improvements in students' calculation 

accuracy, mathematical reasoning quality, number of rhetorical elements, and total words. With 

evidence of improved performance in these areas, FACT+R2C2 holds promise for helping these 

students become proficient independent learners (Hacker et al., 2019). Research conducted by Siagan 

et al. (2019) showed that learning materials oriented toward problem-based learning met the criteria 

for effectiveness and improved mathematical problem-solving skills and metacognitive abilities 

Research by Thurlings et al. (2019) identified six fraction learning profiles, differing in terms of the 
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extent to which instruction was connectivist or transmissionist, and the extent to which instruction 

was student-focused or content-focused.  

Based on these previous studies, further research on metacognitive strategies in fraction 

learning requires further study, particularly in elementary school students using concrete media. 

This study is novel because it integrates a metacognitive approach with the use of pizza boards to 

help students understand fraction concepts concretely and reflectively. Therefore, this study aims to 

analyze metacognitive strategies in fraction learning for fourth-grade students at JQ Elementary 

School and to determine how this approach can improve students' understanding and critical 

thinking skills in mathematics. 

METHOD 

This study used a descriptive qualitative approach aimed to gain a deeper understanding of 

the application of metacognitive strategies in learning fractions in mathematics for fourth-grade 

students at JQ Elementary School (Kaharuddin, 2020). This approach was chosen because the 

research focuses on the learning process, students' thinking activities, and the learning experiences 

that emerge during the implementation of metacognitive strategies. Qualitative research allows 

researchers to gain a comprehensive picture of how students understand fraction concepts through 

reflection and managing their own thinking in mathematics learning. 

The study was conducted at JQ Elementary School with 12 fourth-grade students. The study 

took place on April 6, 7, and 11, 2026, during the mathematics learning process for fractions. The 

research subjects were chosen because fourth-grade students are beginning to learn fraction 

concepts, which require more complex thinking skills than previous mathematics materials. 

Furthermore, students at this level still require concrete media and guidance in understanding 

abstract concepts, making a metacognitive approach relevant. 

Data collection techniques in this study were conducted through observation, tests, and 

questionnaires (Siti et al., 2025). Observations were used to determine student activities during the 

learning process, particularly in understanding the material, discussing, and solving fraction 

problems. Tests were used to determine students' level of understanding of fraction concepts after 

the metacognitive approach was implemented. Meanwhile, questionnaires were used to determine 

students' responses to the learning process. During the learning process, the researchers also used 

concrete media in the form of pizza boards to help students understand the concepts of numerators, 
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denominators, and comparing fractions in a more concrete and understandable way. 

The data obtained were analyzed descriptively through the stages of data reduction, data 

presentation, and drawing conclusions (Achjar et al., 2023). The analysis was conducted by 

identifying changes in student understanding, student engagement in learning, and students' 

abilities in solving mathematical problems related to fractions. The results of the analysis were then 

interpreted to determine the effectiveness of the metacognitive approach in helping students 

understand fraction concepts and improving critical thinking skills in elementary school 

mathematics. 

 

FINDINGS AND DISCUSSION 

Findings 

Application of Metacognitive Strategies in Fraction Learning 

Metacognitive strategies in fraction mathematics learning are implemented through a 

learning process that emphasizes students' awareness of their thinking in understanding concepts 

and solving mathematical problems (Tay et al., 2024). In practice, teachers not only deliver material 

in a one-way manner but also guide students to understand the thinking patterns used when solving 

fraction problems. This approach aligns with Flavell's metacognitive theory, which explains that 

metacognitive abilities include individual awareness of their thinking processes, the ability to 

monitor the strategies used, and evaluate their own thinking (Ramadhanti & Yanda, 2021). Through 

this approach, students begin to understand the relationship between the numerator and 

denominator in a more systematic and reflective manner. The implementation of this strategy is 

evident through reflection activities, group discussions, and the provision of prompting questions 

that help students understand the step-by-step steps for solving problems. 

In its implementation, the teacher employed a more interactive learning approach through 

group discussions and the use of concrete media, such as pizza boards, to help students visually 

understand the concept of fractions (Siregar & Hatika, 2025). According to Piaget's constructivism 

theory, learning will be more meaningful when students are directly involved in the process of 

discovering concepts through concrete learning experiences. (Azzahra et al., 2025; Piaget, 1976; 

Susanto & Wulandari, 2024). The use of pizza boards helped students understand fractions as parts 

of a whole, making previously abstract concepts easier to grasp. Furthermore, the teacher posed 
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reflective questions such as "why was that answer chosen?" and "how did you find that result?" to 

train students to understand their own thinking processes during the lesson. This demonstrates that 

metacognitive strategies can create more active, student-centered mathematics learning. 

However, the application of metacognitive strategies in mathematics learning also 

demonstrated changes in students' learning patterns during the learning process. Previously passive 

students began to demonstrate courage in asking questions, discussing, and explaining problem-

solving steps in front of the class. According to Vygotsky & Cole (2018) social interaction in learning 

plays a crucial role in fostering the development of students' thinking skills through scaffolding and 

peer collaboration (Azis et al., 2025). Research findings indicate that group discussion activities help 

students more easily understand fractions because they can exchange ideas and correct mistakes 

together. Thus, the application of metacognitive strategies not only helps students understand the 

concept of fractions but also increases student engagement and learning activities in elementary 

school mathematics. 

Improved Students' Understanding and Critical Thinking Skills 

The application of metacognitive strategies has shown a significant increase in students' 

understanding of fractions. Before the implementation of metacognitive strategies, most students 

still struggled to grasp the basic concepts of fractions because learning was primarily oriented 

toward memorizing formulas and problem-solving procedures. After implementing a 

metacognitive approach, students began to understand fraction concepts through more focused and 

reflective thinking processes. This aligns with Anderson's opinion that metacognition helps students 

control their thinking processes, enabling them to understand the material more deeply (Ozturk, 

2024). Students began to be able to systematically explain problem-solving steps and understand the 

rationale for using certain strategies in solving fraction problems. 

In addition to improving conceptual understanding, metacognitive strategies also help 

develop students' critical thinking skills in mathematics learning. According to Septiany et al. (2024) 

critical thinking is the ability to think reflectively and rationally, used to make decisions or solve 

problems effectively. During the learning process, students were seen to be more active in asking 

questions, providing opinions, and evaluating the answers obtained during the discussions. 

Students no longer simply accepted answers from the teacher but began to try to find the most 

appropriate solutions themselves. This situation indicates that metacognitive strategies can help 
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students develop critical thinking skills through reflection and evaluation of the answers obtained 

during the learning process. 

Improved critical thinking skills were also evident in students' courage in providing reasons 

for their chosen answers and their ability to correct errors during group discussions. According to 

Dewey (1986) reflective learning theory, the reflective thinking process helps students understand 

learning experiences more deeply, thus producing more meaningful understanding (Holdo, 2023; 

Mutmainah et al., 2025; Yurniati et al., 2023). Research findings indicate that the use of concrete 

media, such as pizza boards, helped students understand fractions through direct experiences 

related to everyday life. Thus, metacognitive strategies not only improved students' understanding 

of fraction concepts but also helped develop critical thinking and problem-solving skills in 

elementary school mathematics. 

Student Activeness and Involvement in Fraction Learning 

The application of metacognitive strategies in mathematics learning on fractions has shown 

an increase in student activeness and engagement throughout the learning process. Before the 

implementation of metacognitive strategies, mathematics learning tended to be passive, with 

students simply listening to teacher explanations and following example problems. This situation 

made students less confident in asking questions or expressing opinions when they encountered 

difficulties understanding the material. After the implementation of metacognitive strategies, 

students began to show changes in their learning activities through more active involvement in 

discussions, reflections, and problem-solving activities. This aligns with the active learning theory 

proposed by Bonwell and Eison, which states that student involvement in the learning process can 

effectively increase understanding and motivation (Yurniati et al., 2023). 

In its implementation, students were directly involved in group discussions to complete 

student worksheets (LKPD) with their peers. Through these activities, students were seen to be more 

active in asking questions, providing opinions, and helping friends who were having difficulty 

understanding fractions. According to Vygotsky, social interaction plays a crucial role in fostering 

the development of students' thinking skills through collaboration and scaffolding (Damanik et al., 

2025). Group discussion activities help students build understanding together, making learning 

more interactive and enjoyable. Furthermore, the use of concrete media, such as pizza boards, makes 

students more engaged in learning because the concept of fractions can be understood through a 

tangible visual form that is close to everyday life. 
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However, increased student engagement is not only evident in their involvement in group 

discussions but also in their courage in presenting their ideas to the class. Students become 

accustomed to explaining the steps in solving problems and providing reasons for their chosen 

answers during the learning process. According to Rogers' humanistic theory, learning that provides 

space for freedom and active involvement for students will help increase self-confidence and 

motivation to learn (Damanik et al., 2025). Research findings indicate that metacognitive strategies 

can create a more open and participatory learning environment, making students feel more 

comfortable and actively involved in the mathematics learning process. Thus, metacognitive 

strategies are able to increase students' activeness and involvement in learning fractions in a more 

optimal and meaningful way. 

Discussion 

Implementation of Metacognitive Strategies in Fraction Learning 

Impact of Implementing Metacognitive Strategies in Fraction Learning 

The application of metacognitive strategies in fraction mathematics learning has a significant 

impact on students' learning process, enabling them to understand concepts more reflectively and 

systematically. Metacognitive strategies help students become aware of the thought processes used 

when solving problems, allowing them to focus not only on the final result but also on the stages of 

problem-solving. In the context of elementary school mathematics learning, this approach helps 

students understand the relationship between the numerator and denominator through a more 

focused thinking process. According to Flavell, metacognitive skills enable students to control their 

own thinking processes through planning, monitoring, and evaluating strategies used during 

learning (Murni, 2019). Thus, metacognitive strategies can help students develop a deeper and more 

meaningful understanding of fraction concepts. 

In addition to improving conceptual understanding, metacognitive strategies also impact 

changes in students' learning activities during learning. Students become more active in asking 

questions, discussing, and providing reasons for their chosen answers when solving fraction 

problems. The use of concrete media, such as pizza boards, helps create more interactive learning 

because students can understand the concept of fractions through real, visual experiences that are 

close to everyday life. According to Piaget, learning that involves concrete experiences will help 

elementary school students understand abstract concepts more effectively (Susanto & Wulandari, 

2024) Research findings show that metacognitive strategies can create more active, enjoyable, and 
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engaged learning that focuses on student engagement in understanding mathematics material. 

Comparison of Conventional Learning and Metacognitive Strategies 

In conventional mathematics learning, the learning process tends to be one-way, with the 

teacher as the center of learning. Students primarily receive information and follow the steps 

provided by the teacher to solve problems without understanding the rationale for using those steps. 

This situation results in students simply memorizing problem-solving procedures without fully 

understanding the basic concepts of fractions. According to FFreire (2020) teacher-centered learning 

leaves students with less room for critical thinking and active independent knowledge construction 

(Komariyah, 2025).  As a result, students often experience difficulties when faced with problems that 

differ from the examples provided during the lesson. 

Meanwhile, in metacognitive-based learning, students are given the opportunity to 

understand and control their own thinking processes through reflection, discussion, and evaluation 

of answers. Metacognitive strategies help students become more active in the learning process 

because they are directly involved in finding solutions to problems independently. The use of 

concrete media, such as pizza boards, also helps students understand the concept of fractions more 

visually and contextually. According to Vygotsky, learning that involves social interaction and 

active thinking activities will help optimally develop students' cognitive abilities (Erbil, 

2020).Therefore, metacognitive strategies are considered more effective than conventional learning 

in improving conceptual understanding and student engagement in mathematics learning about 

fractions. 

Improving Students' Understanding and Critical Thinking Skills 

The Impact of Metacognitive Strategies on Students' Understanding and Critical Thinking 

Metacognitive strategies have a significant impact on improving students' understanding of 

fractions in mathematics. Through these strategies, students become more accustomed to 

understanding the thought processes used when solving problems, so they not only memorize 

formulas but also understand the rationale for using problem-solving steps in greater depth. 

According to Anderson, metacognitive skills help students control and evaluate their own thinking 

processes, thus making their understanding of the material more focused and meaningful (Rivas et 

al., 2022) Research findings indicate that students are beginning to be able to re-explain fraction 

concepts using their own language and are able to demonstrate problem-solving steps more 
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coherently and systematically. 

In addition to improving conceptual understanding, metacognitive strategies also help 

develop students' critical thinking skills throughout the learning process. Students become more 

active in asking questions, providing opinions, and evaluating answers obtained during group 

discussions. According to Ennis, critical thinking is the ability to think reflectively and rationally to 

make appropriate decisions or solve problems (Septiany et al., 2024) In metacognitive-based 

learning, students not only receive answers directly from the teacher but are also trained to 

independently discover and consider various problem-solving strategies. Thus, metacognitive 

strategies can help students develop critical thinking and problem-solving skills in elementary 

school mathematics. 

Comparison of Students' Thinking Skills Before and After Metacognitive Strategies 

Before the implementation of metacognitive strategies, mathematics learning tended to be 

passive because learning focused more on memorizing formulas and problem-solving procedures. 

Students simply followed the steps given by the teacher without understanding the thought 

processes used when solving fraction problems. This condition caused students to experience 

difficulties when faced with problems that differed from the examples provided. Furthermore, 

students' critical thinking skills were still low because they were less accustomed to evaluating 

answers or providing reasons for the solution steps used during the learning process. 

Conversely, after implementing metacognitive strategies, students began to demonstrate 

development in more reflective and critical thinking skills. Students became more accustomed to 

understanding their own thought processes and were able to explain the reasons for using certain 

strategies in solving fraction problems. Reflection activities and group discussions helped students 

understand the material more deeply because they could exchange opinions and correct mistakes 

with their peers. According to Dewey, reflective learning helps students build more meaningful 

learning experiences and encourages the optimal development of critical thinking skills (Holdo, 

2023), Therefore, metacognitive strategies are considered more effective than conventional learning 

in improving elementary school students' understanding and critical thinking skills. 

Student Activeness and Engagement in Fraction Learning 

The Impact of Metacognitive Strategies on Student Activeness and Engagement 

The application of metacognitive strategies has a positive impact on increasing student 

activeness and engagement during the mathematics learning process of fractions. Metacognitive 
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strategies help students become more confident in asking questions, expressing opinions, and 

actively participating in group discussions when solving fraction problems. According to Bonwell 

and Eison, active learning can increase student engagement in the learning process, thereby 

optimizing understanding of the material (Putri et al., 2025). In metacognitive-based learning, 

students not only listen to the teacher's explanation but are also directly involved in reflection and 

problem-solving activities, making learning more interactive and participatory. 

In addition to increasing student activeness, metacognitive strategies also help create a more 

enjoyable and meaningful learning environment. The use of concrete media, such as pizza boards, 

makes students more interested in participating in the learning process because the concept of 

fractions can be understood through a visual form that is tangible and relevant to everyday life. 

According to Piaget's constructivist theory, concrete learning experiences play a crucial role in 

helping elementary school students understand abstract concepts more effectively (Susanto & 

Wulandari, 2024) Research findings indicate that students appear more enthusiastic, actively 

participate in discussions, and confidently express their thoughts during learning. Thus, 

metacognitive strategies can create more active mathematics learning that centers on student 

engagement. 

Comparison of Student Engagement in Conventional and Metacognitive Learning 

In conventional mathematics learning, students tend to be less actively involved in the 

learning process because it is one-way and teacher-centered. Students focus more on listening to 

teacher explanations and working on examples without any discussion or reflection on their 

answers. This situation makes students easily bored and less willing to express their opinions when 

they encounter difficulties understanding the material. Furthermore, the lack of use of concrete 

learning media makes the concept of fractions difficult for elementary school students to grasp. 

In contrast to conventional learning, metacognitive strategies provide more space for 

students to actively engage in the learning process. Students are involved in group discussions, 

reflections, and answer evaluations, making learning more interactive and collaborative. The use of 

pizza boards also helps students understand fractions in a more contextual and enjoyable way. 

According to Vygotsky, social interaction in learning plays a crucial role in fostering the 

development of students' thinking skills through collaboration and the exchange of ideas among 

peers (Azis et al., 2025; Shabani et al., 2010) Therefore, metacognitive strategies are considered more 

effective than conventional learning in increasing student engagement and activity in learning 
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fractions in mathematics. 

 

CONCLUSION  

Based on the above description, it can be concluded that: 1) the application of metacognitive 

strategies in learning fractions in mathematics for fourth-grade students at JQ Elementary School 

helps students understand their own thinking processes through planning, monitoring, and 

evaluating problem-solving steps. This ensures that learning is not only oriented toward the final 

result but also toward a systematic and reflective thinking process; 2) metacognitive strategies can 

improve students' understanding of fraction concepts and critical thinking skills through reflection 

activities, group discussions, and the use of concrete media, such as pizza boards, which help 

students understand fraction concepts visually, contextually, and more easily understood in 

everyday life; 3) the application of metacognitive strategies also increases student engagement and 

involvement in mathematics learning, enabling them to be more active in asking questions, 

expressing opinions, working collaboratively in groups, and gaining confidence in explaining 

problem-solving steps during the learning process. 

This research provides a theoretical contribution by enriching the study of metacognitive 

strategies in elementary school mathematics learning, particularly in fractions, which students have 

traditionally found difficult due to their abstract nature. Meanwhile, practically, this research can 

serve as a reference for teachers in developing more active, reflective, and student-centered 

mathematics learning through the application of metacognitive strategies and the use of concrete 

media in the learning process. The findings also demonstrate that learning that engages students' 

thinking awareness can create a more interactive, enjoyable, and meaningful learning environment, 

in line with the needs of 21st-century learning. 

The limitations of this research lie in its scope, which was conducted in only one class and 

focused on fractions. Therefore, the results cannot be broadly generalized to all mathematics lessons 

in elementary schools. Furthermore, this study used a qualitative approach, thus failing to measure 

improvements in student learning outcomes quantitatively and in depth. Therefore, future research 

is expected to employ a broader research approach involving more subjects, different learning 

materials, and using quantitative and mixed methods to achieve more comprehensive and 

applicable results in improving the quality of mathematics learning in elementary schools. 
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