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 This study aimed to examine the effect of integrating GeoGebra into the 
Realistic Mathematics Education (RME) approach on students' conceptual 

understanding and mathematical disposition in learning circle geometry. A 

quasi-experimental design employing a pretest–posttest non-equivalent 

control group design was used. The study was conducted at a public junior 
high school in Yogyakarta, Indonesia, involving two eighth-grade classes: an 

experimental class (n = 33) that received RME instruction integrated with 

GeoGebra, and a control class (n = 33) that received RME instruction without 

GeoGebra. The research instruments consisted of a conceptual understanding 
test and a mathematical disposition questionnaire, both of which were 

validated and demonstrated satisfactory reliability. The results revealed that 

integrating GeoGebra into the RME approach had a significant effect on 

students' conceptual understanding and mathematical disposition. 
Furthermore, students in the experimental class outperformed those in the 

control class in both conceptual understanding and mathematical disposition. 

These findings indicate that integrating GeoGebra into the RME approach is 

effective in strengthening students' conceptual understanding and 
mathematical disposition in learning circle geometry. 
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1. INTRODUCTION  

Conceptual understanding is one of the primary goals of mathematics education 

because it reflects students' ability to understand, connect, and apply mathematical ideas 

meaningfully across various contexts (Hiebert & Carpenter, 1992). This ability serves as the 

foundation for the development of mathematical reasoning, communication, problem-
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solving, and other mathematical competencies (Kilpatrick et al., 2001). However, numerous 

studies have reported that students' conceptual understanding of mathematics remains 

relatively low. Hayati & Marlina (2021) found that students' conceptual understanding was 

categorized as low, while Setiawan et al. (2023) reported that students' average conceptual 

understanding score on solid geometry topics was only 62.65. These findings indicate that 

improving students' conceptual understanding continues to be a major challenge in 

mathematics education. 

In addition to cognitive aspects, mathematics education also aims to foster students' 

mathematical disposition, which refers to their tendency to demonstrate confidence, 

perseverance, curiosity, and positive attitudes toward mathematics (NCTM, 1989) 

Mathematical disposition plays an essential role in encouraging students to actively engage 

in learning and persist when encountering mathematical problems. Nevertheless, previous 

studies have shown that students' mathematical disposition remains less than optimal. Putri 

et al. (2023) reported that junior high school students' mathematical disposition had not yet 

reached a high category, while Nurrizbaeni & Zanthy (2019) found that students' 

mathematical disposition generally remained at a moderate level. These findings suggest that 

enhancing students' mathematical disposition deserves equal attention alongside improving 

their cognitive abilities. 

These issues become even more significant in learning circle geometry. Circle 

geometry is one of the fundamental topics in geometry that supports the development of 

logical reasoning, problem-solving, and critical thinking skills while serving as a prerequisite 

for more advanced geometry learning (Mosia & Egara, 2025; Ünlü, 2022). At the junior high 

school level, this topic includes the elements of a circle, the relationship between central and 

inscribed angles, circumference, area, arc length, and sector area. However, Demir et al. 

(2022) reported that students still experience difficulties in distinguishing between the 

concepts of circumference and area, understanding the relationships among the elements of 

a circle, and selecting appropriate formulas based on the given information. These findings 

indicate that instruction on circle geometry should provide students with opportunities to 

construct mathematical concepts meaningfully rather than merely memorizing formulas. 

One instructional approach that aligns with these characteristics is Realistic 

Mathematics Education (RME). This approach views mathematics as a human activity in 

which mathematical concepts are constructed through contextual problem-solving and the 

process of guided reinvention  (Gravemeijer, 1994). Previous studies have demonstrated that 

RME effectively improves students' conceptual understanding of mathematics (Hidayat et 

al., 2020; Prayitno et al., 2024) while also enhancing their mathematical disposition (Haji et 

al., 2019; Lubis et al., 2024). However, implementing RME in geometry instruction still 

presents challenges because manually constructing and exploring geometric objects requires 

considerable instructional time, which may reduce the effectiveness of the learning process. 

One instructional tool with the potential to support the implementation of RME is 

GeoGebra. GeoGebra is a dynamic mathematics software application that enables students 

to visualize and explore mathematical concepts interactively, thereby facilitating the 

development of deeper conceptual understanding (Hamzah & Hidayat, 2022; Muslim et al., 

2023). Previous studies have shown that GeoGebra significantly improves students' 

conceptual understanding of mathematics (Rokan et al., 2023; Uyun et al., 2025).  

Furthermore, regarding mathematical disposition, Rahman et al. (2025) reported that the use 

of GeoGebra enhances students' motivation, engagement, and self-confidence in 

mathematics learning. 

The integration of GeoGebra into the Realistic Mathematics Education (RME) 

approach has also begun to receive attention in previous research. Sari (2017) developed 

GeoGebra-assisted RME instruction to improve senior high school students' conceptual 
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understanding of limits. In the context of circle geometry, Murni & Jehadus (2019) 

integrated GeoGebra into RME instruction to develop a learning trajectory that supports 

students' conceptual understanding. Moreover, the integration of RME and GeoGebra has 

been employed to improve students' problem-solving skills (Megiana-Pertiwi et al., 2018), 

spatial ability (Meirida et al., 2021), mathematical abstraction ability (Fitriani et al., 2021), 

learning outcomes (Antasari et al., 2023), and mathematical literacy (Kartini et al., 2025). 

Based on the existing literature, both the RME approach and GeoGebra have 

individually demonstrated positive contributions to mathematics learning. However, 

empirical evidence regarding the effectiveness of integrating GeoGebra into the RME 

approach, compared with RME instruction without GeoGebra, in improving students' 

conceptual understanding and mathematical disposition in learning circle geometry remains 

limited. Therefore, this study seeks to provide empirical evidence regarding the effects of 

integrating GeoGebra into the RME approach on students' conceptual understanding and 

mathematical disposition in learning circle geometry. Specifically, this study aims to 

examine the effects of integrating GeoGebra into the Realistic Mathematics Education 

(RME) approach on students' conceptual understanding and mathematical disposition in the 

topic of circles. 

2. METHOD  

This study employed a quantitative approach with a quasi-experimental research 

design, specifically a pretest–posttest non-equivalent control group design. The study was 

conducted during the second semester of the 2025/2026 academic year at a public junior 

high school in Yogyakarta, Indonesia. The sample was selected using purposive sampling, 

resulting in two Grade VIII classes chosen based on specific criteria, including being taught 

by the same mathematics teacher, not having previously studied the topic of circles, and 

having similar learning conditions. The experimental class (n = 33) received Realistic 

Mathematics Education (RME) integrated with GeoGebra, whereas the control class (n = 

33) received RME instruction without GeoGebra. 

The research instruments consisted of a conceptual understanding test, a 

mathematical disposition questionnaire, and a lesson implementation observation sheet. The 

conceptual understanding test comprised five open-ended items developed based on the 

indicators of mathematical conceptual understanding for the topic of circles. The instrument 

development process began with the preparation of a test blueprint, followed by the 

development of the test items, answer keys, and scoring rubric. The aspects of mathematical 

conceptual understanding measured by the test are presented in table 1. 

Table 1. Aspects and Indicators of Mathematical Conceptual Understanding 

Aspect of Mathematical 

Conceptual 

Understanding 

Indicator of Mathematical Conceptual 

Understanding 

Organizing Mathematical 

Ideas 
• Identifying the essential properties of a 

mathematical concept. 

• Distinguishing examples from non-examples. 

• Determining the criteria for classifying an object 

into a particular mathematical concept. 

Explaining Mathematical 

Concepts 
• Explaining a mathematical concept using one's own 

words. 

• Explaining the reasoning behind each step of the 

solution process. 
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Connecting Mathematical 

Ideas 
• Connecting two or more related mathematical 

concepts. 

• Relating contextual information to mathematical 

ideas. 

Using Mathematical 

Representations 

 

• Transforming information into various 

mathematical representations. 

• Interpreting mathematical representations to 

understand mathematical concepts. 

Applying Mathematical 

Concepts 
• Applying mathematical concepts to solve real-world 

or novel problems. 

• Developing alternative solution strategies based on 

previously understood mathematical concepts. 

The mathematical disposition questionnaire was used to measure students' 

mathematical disposition before and after the intervention. The questionnaire consisted of 

24 positive and negative statements developed based on the indicators of mathematical 

disposition. The instrument development process began with the preparation of a 

questionnaire blueprint, followed by the development of the questionnaire items and the 

scoring rubric. The questionnaire employed a five-point Likert scale consisting of Always, 

Often, Sometimes, Rarely, and Never. Positive statements were scored from 5 to 1, whereas 

negative statements were scored in reverse from 1 to 5, so that higher scores consistently 

reflected more positive mathematical dispositions. The aspects and indicators of 

mathematical disposition measured by the questionnaire are presented in table 2. 

Table 2. Aspects and Indicators of Mathematical Disposition 

Aspect of 

Mathematical 

Disposition 

Indicator of Mathematical Disposition 

Confidence 

 
• Belief in using mathematics to solve problems. 

• Confidence in one's mathematical abilities. 

Perseverance 

 
• Persisting in completing mathematical tasks. 

• Not giving up easily and continually seeking alternative 

solution strategies. 

Flexibility 

 
• Being open to new approaches or alternative ideas when 

the initial strategy is unsuccessful. 

• Adapting one's way of thinking or solution strategy 

according to the situation. 

Interest 

 
• Demonstrating enthusiasm and motivation in learning 

mathematics. 

• Actively asking questions or seeking additional 

information. 

• Paying full attention and maintaining focus during the 

learning process. 

Appreciation • Appreciating the application of mathematics in real-life 

situations and other disciplines. 

• Appreciating mathematics as a systematic and logical way 

of thinking. 



 Vol. 11, No 2, (Jul-Dec) 2026, pp. 93-105

 

 

97 

The lesson implementation observation sheet was used to assess the fidelity of the 

learning implementation based on the planned instructional stages. The observation sheet 

was completed by an observer during each lesson and covered both teacher and student 

activities throughout the learning process, including the introductory activities, the 

implementation of the Realistic Mathematics Education (RME) approach integrated with 

GeoGebra, and the closing activities. A dichotomous scoring system was employed, where 

a score of 1 was assigned if the observed aspect was implemented and a score of 0 was 

assigned if it was not implemented. 

All research instruments underwent content validation through expert judgment by 

two mathematics education experts from Universitas Negeri Yogyakarta. The experts 

evaluated the alignment of each instrument item with the intended indicators, the clarity of 

the language and wording, and the appropriateness of the scoring rubric, while also providing 

recommendations for improving the instruments. Based on the validation results, the 

instruments were revised according to the experts' suggestions and were deemed appropriate 

for use in the study. 

The reliability of the instruments was estimated using Cronbach's alpha based on the 

pilot-test data. The reliability coefficients were 0.812 for the pretest, 0.830 for the posttest, 

and 0.936 for the mathematical disposition questionnaire, indicating that all instruments 

demonstrated satisfactory reliability. 

The study was conducted over seven sessions, consisting of a pre-test, five 

instructional sessions on the topic of circles, and a post-test. In the experimental class, 

instruction was delivered using the Realistic Mathematics Education (RME) approach 

integrated with GeoGebra, whereas the control class received RME instruction without 

GeoGebra. Before the treatment, both groups completed the conceptual understanding test 

and the mathematical disposition questionnaire as the pre-test. After the instructional 

intervention was completed, both groups were administered the same test and questionnaire 

as the post-test. 

The data were analyzed using R statistical software through both descriptive and 

inferential statistics. Descriptive statistics were used to summarize students' conceptual 

understanding scores, mathematical disposition scores, and the implementation of the 

instructional process. Prior to hypothesis testing, several assumption tests were conducted, 

including the Henze–Zirkler test for multivariate normality, the Shapiro–Wilk test for 

univariate normality, Box's M test for the homogeneity of variance–covariance matrices, and 

Levene's test for the homogeneity of variances. The effect of integrating GeoGebra into the 

Realistic Mathematics Education (RME) approach on students' conceptual understanding 

and mathematical disposition was examined using Hotelling's T² test because the study 

involved two dependent variables that were analyzed simultaneously. Furthermore, the 

superiority of the instructional approach for each dependent variable was analyzed using an 

independent-samples t-test with a significance level of 0.05. 

3. RESULTS AND DISCUSSION  

3.1. Results  

Before analyzing the effects of the treatment on students' conceptual understanding 

and mathematical disposition, the implementation of the instructional process was first 

evaluated to ensure that the learning activities in both groups were conducted in accordance 

with the planned instructional procedures. The results of the classroom implementation 

observations for the experimental and control groups are presented in table 3.  
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Table 3. Learning Implementation Results 

Session 
Experimental 

Group (%) 

Control Group 

(%) 

Session I 

Session II 

Session III 

Session IV 

Session V 

84% 

100% 

92% 

92% 

88% 

88% 

92% 

84% 

88% 

92% 

Mean  91.2% 88.8% 

Based on Table 3, the average level of learning implementation in the experimental class 

was 91.2%, while that in the control class was 88.8%. The percentage of learning 

implementation in both classes indicates that all stages of the instructional process were 

carried out according to the planned learning scenario and were categorized as very good. 

After the learning activities had been implemented according to the planned scenario, 

a descriptive analysis of students' conceptual understanding of mathematics was conducted 

based on each aspect. The achievement of each indicator in the experimental and control 

classes is presented in table 4. 

Table 4. Achievement of Mathematical Conceptual Understanding Aspects 

Aspects of Mathematical 

Conceptual Understanding 

Experimental Class Control Class 

Pre-test Post-test Pre-test Post-test 

Organizing mathematical ideas 

Explaining mathematical concepts 

Connecting mathematical ideas 

Using mathematical representations 

Applying mathematical concepts 

40.91% 

26.52% 

26.89% 

35.98% 

26.52% 

 86.62% 

74.24% 

83.33% 

75% 

83.71% 

36.87% 

20.83% 

26.89% 

36.36% 

21.97% 

 84.09% 

67.05% 

80.30% 

73.48% 

79.55% 

Total 32.98% 83.02% 30.02% 79.35% 

Based on Table 4, the achievement of the aspects of mathematical conceptual 

understanding in both classes improved from the pre-test to the post-test. The mean 

achievement in the experimental class increased from 32.98% to 83.02%, while that in the 

control class increased from 30.02% to 79.35%. Overall, the achievement of the aspects of 

mathematical conceptual understanding was higher in the experimental class than in the 

control class. 

Furthermore, an analysis was conducted to examine the achievement of students' 

mathematical disposition aspects in the experimental and control classes. The results of the 

analysis for each aspect of mathematical disposition are presented in table 5. 

Table 5. Achievement of Mathematical Disposition Aspects 

Aspects of Mathematical 

Disposition 

Experimental Class Control Class 

Pre-scale Post-scale Pre-scale Post-scale 

Confidence 

Perseverance 

Flexibility 

Interest 

Appreciation 

57.42% 

70.67% 

63.03% 

59.57% 

71.67% 

71.97% 

80.12% 

73.18% 

71.52% 

90.15% 

61.52% 

67.64% 

60.15% 

60.43% 

75.30% 

67.27% 

75.52% 

70% 

67.45% 

87.48% 

Total 66.90% 80.11% 67.35% 76.02% 



 Vol. 11, No 2, (Jul-Dec) 2026, pp. 93-105

 

 

99 

Based on Table 5, the achievement of the mathematical disposition aspects in both 

classes improved from the pre-scale to the post-scale. The average achievement in the 

experimental class increased from 66.90% to 80.11%, while that in the control class 

increased from 67.35% to 76.02%. Overall, the achievement of the mathematical disposition 

aspects was higher in the experimental class than in the control class. 

Before testing the hypotheses, several prerequisite tests were conducted, including 

the multivariate normality test, univariate normality test, homogeneity test of the variance–

covariance matrices, and homogeneity of variance test. The results indicated that the data on 

mathematical conceptual understanding and mathematical disposition in both classes were 

normally distributed both multivariately and univariately and had homogeneous variance–

covariance matrices and variances. Therefore, all assumptions required for the analysis were 

satisfied, allowing the hypothesis testing to proceed using parametric statistical analyses. 

The initial ability test was conducted to determine whether there were any differences 

in the initial abilities of the experimental and control classes before the treatment was 

administered. The results of Hotelling's T² test are presented in Table 6. 

Table 6. Results of the Mean Difference Test Before Treatment 

Data T2 p-value 

Pre-test scores of mathematical conceptual 

understanding and mathematical disposition 2.7403 0.0723 

Based on Table 6, the p-value > 0.05, indicating that there was no statistically 

significant difference in the initial abilities of the experimental and control classes. 

Therefore, the two classes had equivalent initial abilities before the treatment was 

administered. 

Furthermore, a hypothesis test was conducted to examine the effect of integrating 

GeoGebra into the Realistic Mathematics Education (RME) approach on students' 

mathematical conceptual understanding and mathematical disposition simultaneously. The 

results of the Hotelling's T² test are presented in Table 7. 

Table 7. Results of Hotelling's T² Test for the Effect of the Treatment 

Data T2 p-value 

Post-test scores of mathematical conceptual 

understanding and mathematical disposition 
4.1933 0.01951 

Based on Table 7, the p-value < 0.05, indicating a statistically significant 

simultaneous difference between the experimental and control classes in terms of 

mathematical conceptual understanding and mathematical disposition. These findings 

indicate that integrating GeoGebra into the Realistic Mathematics Education (RME) 

approach had a significant effect on both variables. 

Furthermore, to determine which variable contributed to the difference between the 

two groups, an independent-samples t-test was conducted for each variable separately. The 

results of the analysis are presented in table 8. 

Table 8. Results of the Group Comparison 
Data t p-value 

Post-test scores of mathematical conceptual 

understanding 
2.6748 0.0047 

Post-scale scores of mathematical disposition 2.5801 0.0061 
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Based on Table 8, the p-value < 0.05, indicating statistically significant differences 

between the experimental and control classes in both mathematical conceptual 

understanding and mathematical disposition. These results indicate that students who 

received GeoGebra-assisted Realistic Mathematics Education (RME) instruction 

demonstrated better mathematical conceptual understanding and mathematical disposition 

than those who received the RME approach without GeoGebra. 

3.2. Discussion  

The findings of this study indicate that integrating GeoGebra into the Realistic 

Mathematics Education (RME) approach had a significant effect on students' mathematical 

conceptual understanding. Furthermore, students who received GeoGebra-assisted RME 

instruction demonstrated better mathematical conceptual understanding than those who 

received the RME approach without GeoGebra. These findings suggest that the integration 

of GeoGebra not only supports concept visualization but also strengthens students' 

knowledge construction throughout the learning process. 

The improvement in students' mathematical conceptual understanding can be 

attributed to the opportunities provided by GeoGebra for students to dynamically explore 

circle concepts through object manipulation, pattern observation, and the investigation of 

relationships among mathematical concepts. Rather than merely facilitating calculations, 

GeoGebra helps students focus on conceptual relationships, such as those among the radius, 

diameter, central angle, arc length, and sector area. Consequently, students are able to 

construct mathematical concepts through exploration and discovery rather than through rote 

memorization of formulas. This finding is consistent with the principle of guided reinvention 

in RME, which positions students as active participants in constructing mathematical 

knowledge. 

From the perspective of the characteristics of RME, the integration of GeoGebra 

supports its five key characteristics: the use of meaningful contexts, the use of models, 

students' contributions, interactivity, and the interconnectedness of mathematical concepts. 

Dynamic visualizations help students connect contextual problems with mathematical 

representations, while object manipulation enables them to develop models, test conjectures, 

and gradually construct mathematical concepts. In addition, the results of students' 

explorations using GeoGebra serve as the basis for classroom discussions, thereby 

facilitating both horizontal and vertical mathematization. Therefore, GeoGebra does not 

replace students' thinking processes but rather facilitates the construction of mathematical 

concepts, which is the central principle of the RME approach. 

The findings of this study are supported by previous research demonstrating that 

integrating GeoGebra into the Realistic Mathematics Education (RME) approach enhances 

students' mathematical conceptual understanding. Ramadhan et al. (2025) reported that 

GeoGebra-assisted RME was effective in improving students' mathematical conceptual 

understanding. Murni & Jehadus (2019) explained that GeoGebra's dynamic visualizations 

help students construct geometric concepts more effectively, whereas Akbas & Alan (2022) 

found that dynamic mathematics software facilitates students' transition from informal 

understanding to formal mathematical concepts through visual exploration. Furthermore, 

Seloane et al. (2023) reported that GeoGebra helps students connect multiple mathematical 

representations, thereby strengthening their conceptual understanding. Consistent with these 

findings, Turgut, (2022) argued that integrating GeoGebra with the principles of RME 

enables students to reinvent mathematical concepts through dynamic visual exploration, 

making the process of conceptual understanding more meaningful. The present study 

extends previous research by not only confirming the benefits of integrating RME and 
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GeoGebra for students' mathematical learning but also providing empirical evidence that this 

integration leads to better mathematical conceptual understanding than the implementation 

of the RME approach without GeoGebra in learning the topic of circles. 

The findings of this study indicate that integrating GeoGebra into the Realistic 

Mathematics Education (RME) approach had a significant effect on students' mathematical 

disposition. Furthermore, students who received GeoGebra-assisted RME instruction 

demonstrated better mathematical disposition than those who received the RME approach 

without GeoGebra. These findings suggest that the use of GeoGebra not only supports 

students' cognitive development but also strengthens their positive attitudes toward learning 

mathematics. 

The improvement in students' mathematical disposition can be attributed to the 

opportunities provided by GeoGebra-assisted RME for students to actively explore 

mathematical concepts through dynamic and interactive visualizations. Throughout the 

learning process, students were encouraged to formulate conjectures, test the results of their 

explorations, engage in discussions, and draw conclusions based on their own findings. 

These learning activities fostered students' confidence, perseverance, flexibility in selecting 

problem-solving strategies, interest in learning mathematics, and appreciation of the 

interconnectedness of mathematical concepts. Consequently, students not only developed a 

deeper conceptual understanding but also cultivated more positive attitudes toward learning 

mathematics. 

In addition, the use of GeoGebra reduced the burden of repetitive procedural 

activities, such as manually drawing and measuring geometric objects, allowing students to 

devote more time to discussion, exploration, and reflection on their findings. As a result, the 

learning process became more engaging, interactive, and meaningful, thereby encouraging 

greater student participation during classroom activities. This active engagement is one of 

the factors contributing to the development of students' mathematical disposition. 

The findings of this study are consistent with those of previous research. Rosyid & 

Umbara (2019) reported that the use of GeoGebra promotes positive attitudes toward 

mathematics by providing engaging visualizations and more meaningful learning 

experiences. Similarly, Zetriuslita et al. (2021) explained that GeoGebra's dynamic 

visualizations encourage students to explore mathematical concepts independently, thereby 

increasing their confidence in solving mathematical problems. In addition, Priatna et al. 

(2018) found that GeoGebra enhances students' enthusiasm, optimism, and perseverance by 

enabling them to explore various problem-solving strategies dynamically. These findings are 

further supported by Zagoto et al. (2025), who reported that the use of GeoGebra improves 

students' self-confidence, curiosity, and positive attitudes toward mathematics. Likewise,  

Rahman et al. (2025) explained that GeoGebra fosters students' perseverance by encouraging 

them to continuously explore multiple problem-solving strategies and persist when 

encountering difficulties. Their study also showed that GeoGebra helps students develop 

cognitive flexibility through the exploration of various solution strategies and enhances their 

appreciation of mathematics by enabling them to recognize its connections to real-life 

situations. Furthermore, Jabnabillah & Reza (2022) reported that the use of GeoGebra 

increases students' interest in learning, making them more enthusiastic and actively engaged 

throughout the learning process. 

The present study extends these previous findings by providing empirical evidence 

that integrating GeoGebra into the RME approach results in better mathematical disposition 

than implementing the RME approach without GeoGebra in learning the topic of circles. 

The findings of this study suggest that integrating GeoGebra into the Realistic 

Mathematics Education (RME) approach can serve as an effective instructional strategy for 

simultaneously enhancing students' conceptual understanding and mathematical disposition. 
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For mathematics teachers, these findings highlight the importance of utilizing interactive 

technology to support contextual learning, promote conceptual exploration, and facilitate 

students' construction of mathematical understanding through dynamic visual 

representations. For curriculum developers and schools, the results provide empirical 

evidence supporting the integration of dynamic mathematics software such as GeoGebra into 

the development of instructional materials and the implementation of technology-enhanced 

learning within the School Operational Curriculum. Furthermore, these findings may serve 

as a reference for future studies investigating the effectiveness of integrating GeoGebra into 

the RME approach across different mathematical topics, educational levels, and 

mathematical competencies, thereby providing a more comprehensive understanding of its 

implementation in diverse learning contexts. 

This study has several limitations that should be considered when interpreting the 

findings. First, the study was conducted in only one public junior high school and involved 

two Grade VIII classes, which may limit the generalizability of the findings. In addition, the 

intervention focused solely on the topic of circles and was implemented over five 

instructional meetings. Therefore, the effectiveness of integrating GeoGebra into the RME 

approach for other mathematical topics or over a longer instructional period requires further 

investigation. From an implementation perspective, the study was conducted during the 

month of Ramadan, when instructional time was shorter than under normal conditions, and 

several school activities affected the planned instructional schedule. Furthermore, students 

in the experimental class required an initial adaptation period to become familiar with 

GeoGebra, which limited the optimal implementation of several learning activities during 

the early stages of the intervention. Therefore, the findings of this study should be interpreted 

within the context of these limitations. 

4. CONCLUSION  

This study demonstrates that integrating GeoGebra into the Realistic Mathematics 

Education (RME) approach has a significant effect on students' mathematical conceptual 

understanding and mathematical disposition in learning the topic of circles. The integration 

of GeoGebra supports a more interactive and meaningful learning process, enabling students 

to develop a deeper conceptual understanding while fostering more positive mathematical 

dispositions. Furthermore, students who received GeoGebra-assisted RME instruction 

demonstrated better mathematical conceptual understanding and mathematical disposition 

than those who received the RME approach without GeoGebra. 
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