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Abstract: Mathematics learning in elementary schools often faces challenges such as students’ difficulty in understanding abstract concepts and low engagement during conventional learning methods, which affects their overall learning outcomes. This study aims to determine whether the Contextual Teaching and Learning (CTL) model can improve the understanding of mathematical concepts of grade IV Elementary School students.. This study was conducted at SDN 46 Lubuklinggau using Classroom Action Research (CAR), with the research subjects being 20 grade IV students. Data collection techniques included observation, documentation, and tests, while data analysis was carried out using quantitative descriptive analysis. The study consisted of two cycles, each consisting of four stages: planning, implementation, observation, and reflection. In cycle I, the pre-test percentage was 25% in the very low category, while the post-test increased to 60% in the moderate category. In cycle II, the pre-test was 40% in the low category, and the post-test showed a significant improvement to 85% in the very high category. The results indicate that the CTL model effectively enhances students’ understanding of mathematical concepts. This suggests that implementing the CTL model can increase students’ engagement, motivation, and ability to relate mathematical concepts to real-life situations. For future research, it is recommended to explore the CTL model in combination with digital learning tools to further enhance conceptual understanding and interactive learning in mathematics.
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INTRODUCTION 
Education is a systematic process that provides guidance, influence, protection, and assistance to children so that they can develop toward maturity. It aims to equip students with essential knowledge, skills, and values to function effectively in society. Elementary education plays a strategic role in shaping children’s personality, character, and cognitive abilities. Among the subjects taught, mathematics is essential for developing logical, analytical, and problem-solving skills. Mathematics involves abstract concepts, and understanding these concepts requires students to engage in systematic logical reasoning (Wahyudi, 2015).
However, many students face difficulties in understanding abstract mathematical concepts, which impede their ability to solve problems and connect concepts across topics (Husna et al., 2022). This raises the research problem: How can elementary students improve their understanding of mathematical concepts, especially when conventional teaching methods often focus on memorization rather than contextual understanding?
Based on preliminary observations at SD 46 Lubuklinggau, fourth-grade students struggle to grasp mathematical concepts using traditional teacher-centered approaches. Classes often involve monotonous lectures and rote learning, resulting in low student engagement, limited critical thinking, and incomplete mastery of the material. Students rarely connect mathematics with real-life situations, and many cannot apply concepts meaningfully in problem-solving tasks. This current condition highlights the need for an active and relevant teaching approach.
Previous research has shown that the Contextual Teaching and Learning (CTL) model can enhance understanding and retention of abstract concepts by linking learning to students’ real-life experiences (Uenah & Sumantri, 2019). Research by Rahmawati (2021) also demonstrated that applying CTL in elementary mathematics increased students’ concept comprehension, motivation, and collaborative problem-solving skills. However, most studies have been conducted in limited contexts, leaving a research gap regarding the effectiveness of CTL in improving mathematical concept understanding specifically for fourth-grade students at SD 46 Lubuklinggau.
The novelty of this study lies in applying the CTL model in this particular school setting, focusing on real-life applications to improve conceptual understanding, critical thinking, and active engagement. Implementing CTL is expected to create a more interactive, meaningful, and collaborative learning environment where students explore, discuss, and apply mathematical concepts actively rather than passively receiving information.
This research is significant because it provides empirical evidence on the effectiveness of CTL in elementary mathematics learning. It offers practical guidance for teachers seeking strategies to improve student understanding, motivation, and engagement while providing a model that integrates theory with real-life applications. By using the CTL model, students can connect abstract concepts with everyday experiences, resulting in improved comprehension, problem-solving skills, and overall learning outcomes.
METODOLOGI 
Desain penelitian 
This research is quantitative research. The method used in this research is the quasi-experiment method.  Arikunto (2017:23) explains that quasi-experimental research is a type of quantitative research. This type of research is experimental research (Pre-Experimental Designs) with the experimental design used in the form of one group design pre-test and post-test. The design of this research can be seen in the following picture.
 
Research Subject 
Thus, the subjects of this study are all fourth-grade students of SD Negeri 46 Lubuklinggau, totaling 20 students, consisting of 12 boys and 8 girls.

Data Collecting 
Observations were conducted to obtain information about the teaching activities of teachers and students during learning to see the students' responses as a form of learning motivation that ultimately leads to improved learning outcomes using concrete media.

Documentation is a method of collecting research data through a number of written and recorded documents. It is carried out by taking photos of students during the learning process and collecting the results of tests that have been given. A test is a tool used to measure anything that is intended to be achieved. This research uses a measuring tool called a test. An achievement test or learning achievement test is a test used to measure the abilities a person has attained after going through the learning process, Alman (2020).
Data Analysis 
Data analysis is the process of organizing, categorizing data, and looking for patterns or themes with the aim of understanding its meaning (Wicaksono, 2019). The data analysis technique used in this study is the quantitative descriptive analysis technique.
Data analysis is conducted quantitatively in the form of descriptive statistical analysis. Descriptive analysis is a branch of statistics that studies methods of collecting and presenting data so that it is easy to understand. The data analysis consists of arrangements of numbers that provide an overview of the data presented in the form of tables or diagrams.





RESEARCH RESULT  

Finding
The results of this study indicate a significant improvement in both teacher performance and student engagement during the mathematics learning process using the Contextual Teaching and Learning (CTL) model. The teacher’s ability to manage the classroom showed a marked increase from the first to the second pre-experiment. In the first pre-experiment, the teacher activity observation sheet indicated a percentage of 76%, which was categorized as “good.” By the second pre-experiment, this percentage rose to 96%, categorized as “very good.” This increase demonstrates that the teacher was able to improve instructional strategies, address initial shortcomings, and effectively manage classroom activities. The higher percentage indicates that the teacher successfully created a structured, supportive, and conducive learning environment, which is critical in facilitating students’ understanding of abstract mathematical concepts (Widodo & Wuryastuti, 2021; Mulyani & Suryadi, 2021).
Student engagement and activity during the learning process also showed substantial improvement. In pre-experiment I, the student activity observation sheet recorded a percentage of 57%, categorized as “less active,” indicating that students were often passive during lessons and minimally involved in classroom interactions. In pre-experiment II, this percentage increased to 88%, falling into the “good” category. This improvement suggests that the application of the CTL model fostered a more interactive and participatory classroom, allowing students to be more involved in discussions, group work, and problem-solving activities. Increased student activity is consistent with research highlighting that active learning strategies enhance conceptual understanding and motivate learners to engage more deeply with the material (Stalini et al., 2022; Tasysa, 2025).
Regarding student understanding of mathematical concepts, pre-experiment II revealed that only 8 students, or 40%, reached the minimum mastery score (KKTP) of 70, while 12 students, or 60%, did not pass. These initial results indicate that students were still developing their comprehension of the material, particularly in abstract mathematical concepts, despite improved classroom management and engagement strategies. However, the post-test results from pre-experiment II demonstrated significant learning gains. Out of 20 students, 17 students achieved mastery, representing 85% with a “high” category, while only 3 students, or 15%, did not meet the mastery criteria, categorized as “low.” This substantial improvement indicates that the CTL model effectively supported students in connecting mathematical concepts to real-life contexts, thereby enhancing conceptual understanding and knowledge retention.
The findings reveal a positive correlation between teacher classroom management, student engagement, and learning outcomes. Improved teacher strategies and well-managed classrooms provided students with a supportive environment, encouraging participation and active learning. Simultaneously, the CTL model promoted meaningful interactions, critical thinking, and problem-solving, enabling most students to achieve mastery. These results reinforce the significance of adopting contextual and student-centered learning approaches in elementary mathematics education, particularly in addressing students’ initial difficulties in understanding abstract concepts.
Discussion 

The findings of this study indicate a notable improvement in both teacher performance and student learning outcomes following the implementation of the Contextual Teaching and Learning (CTL) model for fourth-grade mathematics at SD Negeri 46 Lubuklinggau. The increase in teacher classroom management from 76% in pre-experiment I to 96% in pre-experiment II demonstrates that the teacher effectively addressed prior shortcomings and enhanced their instructional strategies. Well-managed classrooms are crucial for creating an environment conducive to learning, as they provide structure, clear guidance, and opportunities for students to actively participate in lessons (Widodo & Wuryastuti, 2021). This improvement in teacher performance aligns with the principles of CTL, which emphasize the teacher’s role as a facilitator who guides students in connecting abstract mathematical concepts to real-life contexts (Mulyani & Suryadi, 2021).
Student engagement also showed a significant increase, with classroom activity percentages rising from 57% in pre-experiment I to 88% in pre-experiment II. Initially, students were less active and often distracted during the learning process, reflecting limited opportunities for interaction and engagement. The CTL model, by emphasizing real-life applications and interactive learning, fostered greater student participation, collaborative problem-solving, and discussion (Stalini et al., 2022). Increased engagement is important because active participation allows students to internalize concepts, improve critical thinking, and develop a deeper understanding of the material, which conventional teacher-centered approaches often fail to achieve (Tasysa, 2025).
Regarding conceptual understanding, pre-experiment II indicated that only 40% of students initially reached the minimum mastery criteria (KKTP = 70), while 60% did not. However, after the CTL intervention, the post-test results showed that 85% of students achieved mastery, leaving only 15% who had not yet met the criteria. This improvement demonstrates that contextualized learning strategies can significantly enhance students’ understanding of abstract mathematical concepts, making them more meaningful and easier to apply in real-life scenarios. The findings are consistent with previous research showing that students exposed to contextual and experiential learning demonstrate higher achievement and conceptual clarity compared to those in traditional learning settings (Stalini et al., 2022; Tasysa, 2025).
The correlation between improved teacher management, increased student engagement, and enhanced learning outcomes highlights the interdependent nature of teaching and learning processes. Effective classroom management enables teachers to facilitate student-centered learning, while active engagement ensures that students are mentally and behaviorally involved in the learning process. The CTL model serves as an effective instructional approach by bridging the gap between theory and practice, promoting critical thinking, and providing students with opportunities to connect mathematics to everyday life.
In conclusion, the study underscores the importance of implementing active, contextualized learning models in elementary mathematics education. By combining well-managed classroom environments with engaging, real-world applications, students’ conceptual understanding and learning outcomes can be significantly improved. This finding has implications for teachers, school administrators, and curriculum developers aiming to enhance mathematics learning at the elementary level. Further research can explore the long-term impact of CTL on students’ problem-solving skills and their ability to transfer mathematical knowledge across contexts.


CONCLUSION  
Based on the results of the study on the implementation of the Contextual Teaching and Learning model in improving the understanding of mathematical concepts of fourth-grade students at SD Negeri 46 Lubuklinggau with 20 students as research subjects, the following conclusions can be drawn:
 Teacher activities during the learning process with the implementation of the Contextual Teaching and Learning model in the mathematics subject on equivalent fractions. Teacher activities during the learning process in pre-experiment I were presented at 76%, and in pre-experiment II increased to 96%.. The percentage of results from observing student activities in pre-experiment I was 57%, and in pre-experiment II it increased to 88%.  The understanding of mathematical concepts of fourth-grade students after the implementation of the Contextual Teaching and Learning model in pre-experiment I was 60% in the poor category, and in pre-experiment II it increased to 85% in the good category.
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