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ABSTRACT  
This study aims to examine the implementation of GeoGebra-assisted mathematics 

learning in improving students’ understanding of the concept of dilation. GeoGebra is a 

mathematics software that integrates visual, algebraic, and geometric representations to 

support interactive learning. Instruction was conducted using the discovery learning model 

with a scientific approach, which includes the stages of introduction, stimulation, problem 

identification, exploration, analysis, verification, and generalization. During the learning 

process, students were given the opportunity to visually observe objects undergoing 

dilation, manipulate them using GeoGebra, and reflect on their observations through class 

discussions. Research data were obtained through learning activities, worksheet results, and 

practice problems. The results indicate that the use of GeoGebra helps students understand 

the concept of dilation more deeply, particularly regarding changes in the size, shape, and 

position of objects. Additionally, students are able to connect graphical, algebraic, and 

geometric representations within the context of dilation. GeoGebra-assisted learning 

encourages active student engagement, enhances interaction during discussions, and 

strengthens the ability to apply concepts in problem-solving. Thus, GeoGebra can be used 

as an effective learning medium to improve students’ understanding of the concept of 

dilation through a visual and interactive approach. 
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INTRODUCTION 

The rapid development of technology and information demands mastery of 

scientific knowledge capable of helping humans manage and develop it wisely. One 

of the disciplines playing a strategic role in this context is mathematics. According 

to Firdausi & Asikin ((2018) mathematics lessons are taught at every level of 

education in Indonesia with the aim of developing logical, analytical, critical, and 

creative thinking skills as preparation for facing the rapid development of 

knowledge and technology in the future. Mathematics is not merely about 

presenting theories or merely memorizing concepts; rather, it must be oriented 

toward developing skills that require problem-solving (Andiyana, 2018; Sapitri, 
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Utami, & Mariyam, 2019; Moma, 2016) . In reality, mathematics is still considered a 

difficult and intimidating subject for most students (Zakaria et al., 2012) . This is 

due to many factors, such as a lack of student interest, inappropriate teaching 

methods, and the difficulty of the material being taught. One of the mathematical 

topics that students often find difficult to understand is mathematical concepts, 

which require a solid understanding as well as creative thinking to solve problems. 

The objectives of mathematics education, according to Juwita, Amidi and 

Zahid,(2019) , are to train students in critical thinking, comprehension, reasoning, 

communication, creativity, and problem-solving in everyday life. Other opinions 

also state that the objectives of mathematics education in elementary school, junior 

high school, and even up to the university level are to prepare students to adapt 

to their ever-changing lives through training focused on the fundamentals of 

critical thinking—logical, accurate, honest, creative, and efficient-effective (Saragih 

& Napitupulu, 2015) . Irawan & Surya,(2017) also state that mathematics learning 

is important as a means of logical thinking, problem-solving, and creativity 

development. Therefore, improving the understanding of mathematical concepts 

is one of the main focuses in the learning process 

One approach that can be employed is the discovery learning model using a 

scientific approach and the Geogebra software (Purwaningrum, 2016; Rangkuti et 

al., 2023) . This model enables students to learn actively through more effective 

and engaging methods. Previous research, according to(2021) indicates that the 

discovery learning model with a scientific approach and the Geogebra software can 

enhance students’ understanding of mathematical concepts. However, most of this 

prior research has been conducted with high school students and has not yet been 

extensively applied to junior high school students. 

In addition to learning models, another way to improve skills involves learning 

media. The 21st century is closely linked to the era of the Fourth Industrial 

Revolution, which demands that society possess the ability to think creatively and 

adapt to rapid technological advancements (Maskur et al., 2020) . GeoGebra is a 

technology that assists teachers in the mathematics teaching and learning process 

and serves as a tool for understanding concepts; GeoGebra is also an online 

community consisting of regular users who contribute and share their own 

teaching materials for free (Novitasari et al., 2021) . The use of GeoGebra in 

mathematics teaching and learning is an effective learning method, and it is 

particularly useful in the topics of geometry, algebra, and calculus. This is also 

consistent with the research by Rangkuti et al., (2023) , which shows that the use of 

GeoGebra can improve student performance in the teaching and learning of 

geometric transformations, helping students to explore concepts in greater detail 

and assisting them in building and developing their knowledge of geometric 

transformations. 

GeoGebra is an application specifically designed for use in mathematics 

instruction. GeoGebra has the capability to create 2D and 3D graphics. 

Mathematics learning media using GeoGebra is an excellent resource for improving 

student learning outcomes. Therefore, studentsmust be able to understand 
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symbols such as warnings and graphs. This tool can help improve students’ 

understanding of mathematical concepts. When teaching mathematics using 

GeoGebrabased tools, a teacher is also needed to help students understand any 

problems that may arise and to guide them toward the correct solution. 

Several studies have shown that the use of GeoGebra can improve student 

learning outcomes and understanding, particularly regarding geometric 

transformations (Rangkuti et al., 2023) . Through interactive visualizations, students 

can explore concepts in greater depth and build meaningful understanding. 

However, in practice, many teachers have yet to make optimal use of GeoGebra in 

classroom instruction. 

Based on this description, research is needed to examine in greater depth the 

implementation of GeoGebra-assisted mathematics learning in improving 

students’ conceptual understanding, particularly regarding dilation at the junior 

high school level. This study is expected to contribute to the development of 

innovative and effective learning strategies and serve as a reference for teachers in 

utilizing technology as a learning medium. 

METHOD 

The classroom implementation uses the discovery learning model with a 

scientific approach, which is a teaching model comprising the stages of discovery 

learning as outlined by (Asri & Noer, 2015) : (1) providing stimuli, (2) identifying 

problems, (3) collecting data, (4) processing data, (5) verifying, and (6) generalizing. 

These stages are also integrated with the scientific approach in learning, which 

includes observing, questioning, associating, experimenting (experimenting), and 

networking across all subjects, thereby encouraging students to better present the 

phenomena they have studied based on this scientific approach (Ghozali, 2017) . 

This approach aims to develop students’ scientific thinking skills and encourage 

active engagement in the learning process. Instruction is conducted based on the 

Lesson Plan (RPP) and Student Worksheets (LKPD) designed in accordance with the 

discovery learning model and the scientific approach supported by the GeoGebra 

software. Content is delivered through interactive and communicative learning 

activities, fostering a two-way relationship between teachers and students. 

Teachers act as facilitators who provide guidance, support, and reinforcement 

throughout the learning process. Meanwhile, students are encouraged to actively 

observe, ask questions, explore using GeoGebra, analyze data, and draw 

conclusions about the concepts being studied. Through this process, it is hoped 

that students will be able to build an independent and meaningful understanding 

of theconcept of dilation. By applying the discovery learning model based on a 

scientific approach and the GeoGebra software, the learning process is expected to 

become more effective, contextual, and capable of enhancing students’ 

understanding of mathematical concepts. 
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RESULTS AND DISCUSSION 

In the classroom implementation of the activity to investigate dilation 

using GeoGebra, the researcher followed steps designed in accordance with 

the lesson plan, which utilized the discovery learning model with a scientific 

approach. The steps of the activity were as follows: 

Activity Steps Teacher and Student Activities 

Introduction: 

The teacher introduces the concept of 

dilation to the students and provides a 

general overview of how dilation 

works. 

The teacher explains the objective of 

this activity, which is to understand the 

concept of dilation through the use of 

Geogebra. 

Teacher: "Today we will learn about 

dilation using Geogebra. Dilation is a 

change in the size and shape of an 

object. Who here has heard of dilation 

before?" 

Student 1: "I’ve heard of dilation, but I 

don’t really understand how it works." 

Teacher: "Alright, today we’ll use 

Geogebra to help us understand 

dilation. The goal is to visually see how 

dilation works. What do you hope to 

gain from this activity?" 

Preparation (providing a stimulus):, 

Every student must have access to a 

computer or laptop with Geogebra 

installed. 

The teacher ensures that all students 

have downloaded and installed 

Geogebra before the activity begins 

Teacher: "Make sure you’ve all 

downloaded and installed Geogebra 

on your computers or laptops. Is 

anyone having trouble downloading or 

installing it?" 

Student 2: "I’ve already downloaded 

and installed Geogebra, so I’m ready." 

Teacher: "Great, make sure Geogebra is 

open and ready to use when we start 

the activity." 

Exploration (identifying the problem): 

The teacher distributes a Geogebra link 

or file containing a dilation example to 

the students. Students are asked to 

open Geogebra and load the provided 

dilation example. 

Teacher: "Now, please open Geogebra 

and load the dilation example I 

provided. We’ll explore this example 

together." 

Student 3: "I’ve opened Geogebra. 

Where can I find the dilation example 

you mentioned, sir?" 

Teacher: "You can click on the link I 

shared or open the file I shared. If you 

have any trouble, let me know, and I’ll 

help." 

Exploration (data collection): 

Students are asked to examine the 

example of dilation that has been 

loaded in Geogebra. 

Student 4: "Wow, the object changes 

size automatically when I move the 

scale. This is really interesting!" 

Teacher: "Yes, Geogebra allows us to 

manipulate objects easily. What did 



Jurnal MATHOLOGI: Jurnal Pendidikan dan Riset Matematika 
Volume 1, No. 1, Januari 2026 – Juni 2026, pp. 33 - 41 

37 
 

They are asked to observe the changes 

that occur in objects undergoing 

dilation, such as changes in size and 

shape. 

Students can use Geogebra tools, such 

as scaling, translation, and rotation, to 

manipulate objects and observe the 

changes that occur. 

you notice when you moved the 

object’s scale?" 

Student 4: "When I increase the scale, 

the object gets bigger. When I 

decrease it, the object gets smaller." 

Teacher: "Great, you’ve understood the 

basic concept of dilation. What else did 

you notice?" 

Analysis (data processing): 

Students are asked to answer several 

reflective questions about the dilation 

they observed. 

The teacher facilitates a class 

discussion about the students’ 

observations. 

Students can share their experiences 

with classmates and compare their 

results. 

Student 1: "I noticed that objects 

undergoing dilation also change 

shape." 

Teacher: "That’s right; dilation can 

affect the shape of objects as well. 

Does anyone want to add anything or 

have any other questions about your 

observations?" 

Application (verification): 

The teacher gives students practice 

problems on dilation. 

Students are asked to apply their 

knowledge of dilation, gained from the 

activity using Geogebra, to solve math 

problems involving dilation. 

The teacher provides feedback and 

guides the students in completing the 

practice problems. 

Teacher: "Now, I’m going to give you 

some practice problems on dilation. 

Please use Geogebra and your 

knowledge of dilation to try to solve 

these problems." 

Student 2: "Do we have to use 

Geogebra to solve these problems?" 

Teacher: "Of course, Geogebra can 

help us visualize and understand the 

concept of dilation better. If you have 

any trouble solving the problems, don’t 

hesitate to ask questions or ask for 

help 

Conclusion (generalization): 

The teacher summarizes the concept of 

dilation that was learned during the 

activity. 

Students are given the opportunity to 

ask questions if there is anything they 

do not understand. 

The teacher emphasizes the 

importance of using Geogebra to 

understand mathematical concepts 

visually and interactively. 

Teacher: “Are there any questions 

regarding today’s lesson before we 

wrap up?” 

Student: “No, sir.” 

Teacher: “In summary, for today’s 

lesson, dilation is one of the geometric 

transformations involving 

displacement that involves not only a 

change in position but also a change in 

size; the scale and the center of dilation 

will affect the final result of the dilated 

image of a building.” 

By using Geogebra in lessons on dilation, students can observe and 

manipulate objects directly, allowing them to gain a deeper understanding 
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of the concept. The use of Geogebra also enables students to see the 

connections between graphical, algebraic, and geometric representations in 

the context of dilation. 

Based on classroom implementation, there are advantages and 

disadvantages to using the discovery learning model with a scientific 

approach and Geogebra-based worksheets; this is also consistent with the 

advantages identified by Latifi et al. (2021) , namely: 1) Interactive and 

Dynamic: Geogebra-based worksheets allow students to interact directly 

with the material and manipulate objects within mathematical models, 

thereby making it easier for students to understand the concept of dilation. 

2) Clear Visualization: Geogebra can clearly display visualizations of complex 

dilation concepts in a way that is easy for students to understand, there by 

helping students grasp difficult concepts. 3) Customization: Geogebra-

based worksheet media can be tailored to students’ needs and levels of 

understanding. This allows students to learn at their own pace, taking into 

account their prior skills and knowledge. 4) Developing Critical 

ThinkingSkills: Geogebra-based worksheets can help students develop 

critical thinking skills and sharpen their analytical abilities. Students can see 

the connections between different mathematical concepts and apply critical 

thinking to solve problems. 

Limitations in its implementation, as noted in the research by , include: 

1) Accessibility limitations: Geogebra-based worksheets require access to 

devices and an internet connection, which may not be available to all 

students. 2) Technical skills: Students with no prior experience with 

Geogebra or similar technologies may take longer to understand how to use 

this software. 3) Reliance on Technology: Occasionally, technical errors or 

issues with the Geogebra software can hinder students’ learning process and 

disrupt their concentration on the material. 

CONCLUSION 

Based on the research findings and discussion presented, it can be 

concluded that the implementation of GeoGebra-assisted mathematics 

learning through the discovery learning model with a scientific approach is 

effective in improving students’ understanding of the concept of dilation. 

The learning process is carried out through the stages of introduction, 

stimulation, problem identification, exploration, analysis, verification, and 

generalization, which encourage students to actively engage in discovering 

and understanding concepts independently. The use of GeoGebra allows 

students to directly observe changes in the size, shape, and position of 

objects undergoing dilation through interactive visualization. Through 

exploration and manipulation of objects, students can build a deeper 
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conceptual understanding. In the analysis stage, discussions and the sharing 

of observations among students further strengthen conceptual 

understanding through social interaction and shared reflection. 

In the application phase, students were able to apply the concept of 

dilation they had learned to solve mathematical problems more accurately 

with the help of GeoGebra. This demonstrates that the learning process not 

only enhances theoretical understanding but also the ability to apply 

concepts in problem-solving contexts. Based on this, GeoGebra-assisted 

mathematics learning provides an effective visual and interactive approach 

to help students observe, manipulate, and apply the concept of dilation. This 

approach has proven capable of strengthening students’conceptual 

understanding in a meaningful and sustainable way, making it a viable 

alternative for mathematics learning strategies at the junior high school 

level. 
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