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Abstract: The Effect of Interactive Media Based on Dynamic Geometry Software with the RME
Approach on Improving Critical Thinking in Rotation Material. Objectives: The goal of this research
is to examine the effect of using interactive media on Dynamic Geometry Software (DGS), like
GeoGebra, along with the Realistic Mathematics Education (RME) technique in improving students’
critical thinking on the topic of rotation in geometry. Methods: The study used both a quantitative
approach and a quasi-experimental approach. There were 38 students from SMA Negeri 1 Olahraga
Sidoarjo in East Java who took part in this study. The experimental class and the control class consist
of 19 students each. The experimental group learned with GeoGebra-based interactive media and the
RME method, while the control group learned more traditionally without technology and the RME
method. A set of validated test questions was administered before and after the intervention to
measure students’ critical thinking skills. Results: There was a significant difference between the
two groups’ critical thinking skills. Students in the experimental class were much better at
understanding, evaluating, and thinking about geometric rotation problems than students in the control
class. Combining GeoGebra and RME helped students understand how rotation works in real life and
made them more interested, active, and better at understanding, exploring, and using it in a meaningful
way. Conclusion: The RME method and GeoGebra helped students think critically about geometry,
especially rotation. These results support the idea that using technology in a way that makes learning
mathematics more meaningful, like RME, can help students think more deeply. Teachers should think
about using these kinds of strategies to help their students learn mathematics better.
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 INTRODUCTION
Critical thinking is a methodical approach

to thinking that involves identifying, analyzing, and
evaluating the problem, and reflecting on the
answer when solving arithmetic problems
(Álvarez-Huerta et al., 2022; Dolapcioglu &
Doðanay, 2022). In the twenty-first century, one
needs to be able to think critically in order to

study arithmetic. This important critical thinking
skill consists of two major thinking indicators:
analyzing and evaluating. These can assist pupils
in figuring out how to solve problems (Rahayu,
2024). There are many benefits to learning
arithmetic through critical thinking. For example,
it helps you establish logical and systematic ways
of thinking, gradually get better at solving
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problems, and become an expert in ideas
(Sánchez Noroño et al., 2020). Additionally,
critical thinking helps students solve problems
imaginatively and make decisions based on data
analysis (Iparraguirre-Villanueva et al., 2024).

Some indicators in measuring critical
thinking are interpretation, analysis, inference,
evaluation, explanation, and self-regulation.
According to Facione (1990), this is the essential
component of thinking (Putri et al., 2025).
Especially in the educational field, this indicator
serves as a valuable guide for the development
of critical thinking abilities. This analysis indicates
the ability to recognize an issue in situations where
the interpretation displays the students’ ability to
comprehend the meaning of the information or
sites. Evaluation is associated with an appraisal
of the reliability of data and arguments. Inference
is the capacity to logically infer conclusions from
the information at hand. The ability to articulate
the rationale behind their thoughts is in line with
explanation. Lastly, self-regulation is the process
of reflecting on and refining one’s thought process.
The capacity to articulate the rationale behind their
thought process (Putri et al., 2025). According
to this indicator, developing solid conceptual
knowledge and a profound problem-solving
ability are crucial for studying mathematics.

According to various sources, the most
important component of education is critical
thinking, especially while learning mathematics
(Benyamin et al., 2021). Students who use critical
thinking are better able to understand things
thoroughly and analyze, evaluate, and solve issues
more quickly. more effectively and fully
understand things (Sk & Halder, 2020). Critical
thinking is seen as crucial in arithmetic since it
helps with idea understanding, problem solving,
and evaluating the reasoning or logic behind an
argument or solution (Dolapcioglu & Doðanay,
2022). Since it is not updated and there is no
way to add new technological tools to make
studying more enjoyable, mathematics is typically
one of the topics that students detest the most in

school, especially when it comes to the very
complex geometric transformation content
(Ahmad & Junaini, 2020). Several recent studies
have shown that GeoGebra can change the way
students and teachers view mathematics, even
though Indonesian classrooms do not often use
digital tools to teach geometry. For example,
Romero Albaladejo & García López (2024)
found that using GeoGebra in a secondary school
classroom made students more independent,
diligent, and precise in their mathematical thinking.
In 2024, a study that used the TPACK/UTAUT
framework found that teachers’ knowledge of and
ability to use technology in the classroom and the
amount of work they have to do will affect
whether or not they keep using GeoGebra (Yildiz
& Arpaci, 2024). This shows how important it is
to teach teachers how to use GeoGebra correctly
(Susanto et al., 2023). To improve mathematics
teacher and student learning through the use of
this software, the International GeoGebra Institute
(IGI), a non-profit organization, is a global
organization that manages GeoGebra (Matsha,
2025). Rotation in geometric transformation is
one of the most challenging concepts for students.
Rotation is rigid to picture or even see in real life
because it means moving something around a
fixed point without changing its size or shape
(Rahayu, 2024). Due to inadequate conceptual
understanding of the concept of rotation, this has
led to misunderstandings among students learning
the basic concepts of rotation, such as definition,
centre, angle, and its differences from other
transformations, such as translation and reflection.
Differences with other transformations, such as
reflection and translation (Hardiyanto et al., 2024;
Romero Albaladejo & García López, 2024). The
limited availability of interactive learning
resources, such as GeoGebra, can hinder
students’ understanding of geometric concepts,
especially rotation (Yuan et al., 2023). According
to Hardiyanto et al. (2024), interactive media can
make students more interested, give them instant
feedback, and help them understand concepts in
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depth. The study suggests that schools should
ensure they have enough technology and create
curriculum materials that are useful for using
interactive software. Schools should ensure they
have enough technology and create curriculum
materials that are useful for using interactive
software (Yuan et al., 2023). It is also important
to do a complete evaluation of how well this
media works to make sure it helps students get
better at mathematics (Murni et al., 2022). When
students use interactive learning media, they can
connect what they learn in class with what they
do in the real world, which helps them understand
and apply what they learn (Hardiyanto et al.,
2024; Romero Albaladejo & García López,
2024).

Dynamic Geometry Software (DGS) is an
important part of geometry learning because it
helps students better understand fundamental
concepts by allowing them to view and modify
objects in real time, such as rotations, reflections,
and transformations. This dynamic geometry
software also supports discovery-based learning,
which allows students to make conjectures, test
their ideas, and prove their results interactively
(Segal et al., 2021). The use of DGS, especially
GeoGebra, helps students visualize and
understand learning concepts, especially in
rotation material, more easily and interactively
(Nasrullah et al., 2025; Zhu & Xu, 2023). Most
of the early studies have developed spatial and
visual skills in general, but have not focused on
how students think critically about arithmetic in
specific learning models. This study used
GeoGebra as a learning tool and linked it to the
realistic mathematics education (RME) method.
The aim is to see how effective GeoGebra is in
helping students think critically about rotational
geometry and how the RME method can help
them apply this knowledge in real-life situations.

The RME method, which emphasizes the
value of interconnection, is consistent with the
use of GeoGebra, which enables interactive
visualization (Listiawati et al., 2023). The RME

and GeoGebra approaches work well together
because GeoGebra allows users to see moving
objects, which is in line with the concepts of
context, the real world, and directed reinvention
(Ramaliana et al., 2024). Recent research
indicates that the use of GeoGebra in the
classroom can help children better understand
geometric principles and also change the way they
think about these concepts (Hadi et al., 2025).
Therefore, the combination of GeoGebra and the
RME approach can support students’ critical
thinking processes. Realistic Mathematics
Education (RME) is a way of teaching
mathematics that focuses on how mathematics
ideas relate to students’ real lives and experiences
(Fauzan et al., 2024). This method helps students
think critically and creatively, solve problems, and
understand concepts by working together, talking
to each other, and interacting with each other
(Putri et al., 2024). Using GeoGebra has also
greatly improved students’ emotional and
cognitive skills, such as their ability to stay on
task and be independent.

Realistic mathematics education, or RME,
is regarded as an accurate method for identifying
students’ learning styles based on their traits
(Murdiyanto et al., 2023). The main The emphasis
is on meaningful comprehension rather than rote
memorization of formulas, which enhances
students’ literacy and numeracy in an enjoyable
and applicable manner (Hidayat & Suryadi,
2023; Palinussa et al., 2021). The primary focus
is on meaningful understanding rather than
mechanically memorizing formulas, which
enhances students’ literacy and numeracy in an
enjoyable and practical manner (Laurens et al.,
2018; Lubis et al., 2023).

When students use the RME approach to
read carefully and connect what they learn with
their surroundings, they will become more
enthusiastic about learning and improve their
mathematical literacy and numeracy skills
(Fauzana et al., 2020; Yildiz & Arpaci, 2024).
The use of GeoGebra is an important component
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of RME-based education, which promotes the
development of critical thinking in students
(Kusumah et al., 2020). GeoGebra itself is a
software program that allows you to explore
mathematical concepts, view data in new ways,
analyze information, and improve problem-
solving skills (Ishartono et al., 2022; Tamam &
Dasari, 2021).

A new study showed that teaching
transformational geometry to children by
connecting it to real life can help them think more
deeply (Susandi & Widyawati, 2022). The study
found that in the digital age, GeoGebra combined
with the RME approach can help children learn.
The RME method is superior to direct instruction
in helping elementary school students think
critically about math. Few studies have examined
the collaborative effects of RME and DGS on
students’ critical thinking, particularly in
understanding geometry concepts like rotation
(Listyaningrum et al., 2025). This study looks at
how using the combination of DGS media and
RME affects students’ critical thinking skills on
the rotation topic. The research question is, “What
effect does using DGS media with RME have on
students’ critical thinking when learning rotation?”

 METHOD
This study included 38 students from SMA

Negeri Olahraga in Buduran District, Sidoarjo
Regency, East Java, Indonesia. There were two
groups of 19 students each. The study used a
two-class institution format combined with
pretest-posttest assessment and experimental and
control groups, where the experimental group
learns through interactive media based on
Geogebra and the control group uses traditional
teaching methods. There were two classes of
tenth-grade students in the study. One class was
the experimental class, and the other was the
control class.

This study used quantitative methods and a
quasi-experimental design called a non-equivalent
control group. Purposive sampling was used to

determine the participants. The “equivalent
academic level” criterion was used to choose the
sample so that both classes would start the
learning with the same level of aptitude. Then,
each class took a pretest to assess the students’
initial abilities. After that, each class received
treatment. The control class will receive treatment
similar to traditional learning without the aid of
GeoGebra. In contrast, the experimental class will
receive treatment with the aid of GeoGebra
technology or dynamic geometry software. After
both classes received treatment, a posttest was
administered to evaluate the results.

Eighteen essay questions on this test are
meant to assess students’ critical thinking skills
utilizing the RME method. These questions were
checked before being used to ensure they are
legitimate and reliable. The Pearson product-
moment correlation was used to check for
validity. There is a strong link between each item
and the total score at a level of 0.05. The
Cronbach’s Alpha reliability test also gives a
coefficient of 0.961, which suggests that the tool
is very reliable and consistently measures ability.
The pretest and posttest used an essay-based
vital wondering skills check device with signs
according to Facione (Putri et al., 2025). The
pretest and posttest assessments include critical
thinking indicators as described by Facione (Putri
et al., 2025). According to Facione (1990), there
are six critical thinking indicators: interpretation,
analysis, evaluation, inference, explanation, and
self-regulation, which are evaluated. Each of the
six critical thinking skills identified by Facione is
linked to the assessment instrument through one
essay question related to the rotation material.
Each indicator is scored on a scale of 5 to 20
using a quantitative rubric.

The research data were analyzed using
descriptive statistical methods to summarize the
findings. A Kolmogorov-Smirnov test was
conducted at a 5% significance level to assess
the normality of the data distribution. If the data
were found to be normally distributed, a Paired
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Student’s t-test would be employed for analysis.
Conversely, if the data did not meet the normality
assumption, the Wilcoxon test (non-parametric)
would be utilized. Additionally, the homogeneity
of variances between the experimental and
control groups’ posttest scores was examined. If
the data were normally distributed, an independent
sample t-test would be applied; if not, the Mann-
Whitney test would be used.

 RESULT AND DISCUSSION
According to the study’s findings,

implementing dynamic geometry software, such
as GeoGebra, in math classes may encourage
students to think more critically, particularly when
they are studying complex concepts like
geometric transformations.  Interactive digital
tools can help students better understand
concepts and make lessons more engaging for
teachers and other curriculum developers. Also,
teacher training programs should teach DGS-

based strategies so that teachers can use them
more easily in the classroom.

The study was conducted on one topic
(rotation in geometry) with a small sample size.
The study was also conducted in a controlled
setting, so it does not work as well at other
schools. Researchers might want to evaluate how
DGS integration changes students’ ability in
different maths topics and levels of education over
time. Getting teachers’ thoughts and worries about
these technologies might also help us figure out
how to use them in a way that is environmentally
friendly.

Descriptive Analysis of Students’ Critical
Thinking Skills

Descriptive statistical analysis in this study
consists of the number of records, the maximum
score, the minimum score, the average, the
range, the standard deviation, and the valid
values.

Table 1. Description of research data

Descriptive Statistic 
Class N Range Min Max Mean Std. Deviation 

Experimental class pretest 19 72 0 72 13.00 17.951 
Experimental class posttest 19 75 5 80 32.84 27.779 
Control class pretest 19 85 0 85 27.95 22.322 
Control class posttest 19 54 0 54 14.58 17.248 
 

Figure 2. Bar chart of pretest and posttest mean scores with standard deviation
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The average score on the pretest for the
experimental class was 13.00, with a standard
deviation of 17.951. The mean score of 32.84
and the standard deviation of 27.779 show that
the posttest score was higher. The use of
GeoGebra and Dynamic Geometry Software
together in interactive media dramatically
improved students’ ability to think critically. The
average pretest score for the control group was
27.95, with a standard deviation of 22.32. The
average posttest score was 14.58, with a
standard deviation of 17.24.

There could be many reasons why the
control group’s posttest scores are lower than
the sexperiment class. Students in the control
group learnt traditionally, without the use of
interactive and visual learning tools. This could
mean they were less motivated or interested.

Fatigue during the test and distractions from
external sources during the posttest session could
also be contributing factors. Furthermore, the
teaching method in the control class may have
been less effective in helping students understand
concepts or develop their critical thinking skills.
This would have made it harder for them to
remember and use what they learnt and made
them making them reluctant to participate in the
learning process. This is because students who
are unable to visualize things will struggle and
become confused when learning the information
traditionally. The old teaching approach does not
help students think critically; it makes it worse.
An N-Gain calculation was then carried out to
assess the treatment’s efficacy in the experimental
class. Table 2 below provides an overview of
the N-Gain statistics:

Table 2. Description of N-Gain

Statistic Results 
Mean 15.28 
Median 5.00 
Standard Deviation 49.68 
Minimum – Maximum -142.86 – 80.00 
Skewness -1.512 
Kurtosis 5.170 
95% Confidence Interval -8.66 – 39.22 

The results reveal that the average value of
N-Gain for the experiment class, determined
through descriptive statistics, is 15.28, with a
standard deviation of 49.68. The range of values
is quite wide, with a minimum value of -142.86
and a maximum value of 80.00, for a total of
222.86. The difference between the mean and
the median is indicated by the median value of
5.00, meaning that half of the data is below or
above this value. For clarity, the following shows
an N-Gain bar chart with error bars:

The data is left-skewed, meaning that more
data is above the mean score, according to the
skewness score of -1.512. The kurtosis score of
5.170, which also shows that the data has sharper

peaks than a normal distribution (leptokurtic),
suggests that the data may contain extreme values.

Although the mean is positive, there is
significant uncertainty regarding the population
mean; this may be due to the high variation in the
data (as indicated by the variance value of
2467.79). The mean’s 95% CI ranges from -
8.66 to 39.22. These results are in line with other
studies that using GeoGebra with the RME
technique can help pupils think more critically
(Benning et al., 2023; Susanto et al., 2023).
However, the effectiveness of the intervention
varied among students, with some showing
negative gains and others experiencing significant
improvement (e.g., gains of up to 80). This
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Figure 3. The experimental class’s and control class’s bar chart

discrepancy may be due to differences in the
students’ prior knowledge, learning styles, or
engagement during the intervention, and it
emphasises the importance of taking individual
characteristics into account when implementing
GeoGebra and RME more broadly.

Although its efficacy in learning is dependent
on the application context, GeoGebra has been
demonstrated to be beneficial. When project-
based learning was combined with GeoGebra
(Setyawan et al., 2024), it demonstrated an
improvement in critical thinking abilities.
Depending on the circumstance, GeoGebra’s
impact on spatial visualization changed, according
to Suparman et al.’s (2024) study. Meanwhile, a
study conducted in Rwanda by Ndagijimana et
al. (2024) demonstrated enhanced
comprehension of fundamental geometry within
a sociocultural setting. These results demonstrate
that GeoGebra’s efficacy is influenced by student
readiness, context, and learning design.

The Effect of Interactive Media Based on
DGS and RME on Critical Thinking

The Kolmogorov-Smirnov and Shapiro-
Wilk tests gave these results, demonstrating that
experimental class data (using DGS interactive
media with Geogebra) fails to show normal
distribution since all significance values (Sig.) are
higher than 0.05. The data from the pretest for
the control class followed a normal distribution,
whereas the data from the posttest did not. This
pattern of distribution has a significant adverse

effect on the things that the experimental class
learned. The evidence regarding critical thinking
skills shows uneven distribution. The subsequent
statistical analysis will employ the Wilcoxon test
for analysis. The non-normality of this distribution
also reflects the variation in student responses to
the use of GeoGebra media. This surprising
discovery implies that although the media is useful
and interactive, not all students may benefit equally
from it because of variations in learning styles,
digital literacy, or past technological experience.
To get better learning outcomes, instructional
strategies that use such media should be more
precisely adapted to the unique qualities of each
learner.

Since the data is not normally distributed,
the Wilcoxon test was used as a substitute for
the paired sample t-test. The Wilcoxon test results
showed that the majority of students in the
experimental class experienced an increase in
learning outcomes after the intervention,
according to the findings of the Wilcoxon Signed-
Rank Test analysis displayed above. This is shown
by 13 students (out of a total of 19) who had
higher posttest scores than the pretest, while only
three students experienced a decrease, and three
other students experienced no change.
Meanwhile, in the control class that used
conventional learning, 12 students showed a
decline in posttest scores compared to the
pretest, and only four students experienced an
increase in scores. This indicates that using DGS
interactive media (GeoGebra) is superior to
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traditional approaches in enhancing pupils’ critical
thinking abilities in rotation content. Based on this
finding, the importance of utilizing technology in
the learning process of mathematics is highlighted.
After conducting the Wilcoxon Test, the research
data were analyzed using the homogeneity test.

The Homogeneity Test was used to
determine whether the variance of the posttest
results from the experimental class and the control
class is homogeneous (the same) or
heterogeneous (not the same). The test shows a
significant value of 0.025 for the mean and 0.032
for the trimmed mean, which are both less than
0.05 based on the homogeneity of variance test
results in the table. When viewed through the
trimmed mean, this shows that the variation in
the data groupings is not homogeneous. Outliers
may be the cause of the variance’s lack of
homogeneity based on the mean and trimmed
mean. The assumption of homogeneity may be
broken by outliers, which can significantly affect
the mean and increase variance in one group more
than in others. If the distribution is significantly
skewed or contains extreme values, this effect
may still be present even though it is lessened in
trimmed means.

On the other hand, the groups exhibit
homogeneous variation, as evidenced by the non-
significant values of 0.127 and 0.130 for the
central measures of median and median with
modified df tests, which are greater than 0.05.
When the data distribution is not normal, the
median is a more reliable metric because it is less
susceptible to outliers. Thus, the following study
will compare the two groups using the Mann-
Whitney test.

To ascertain if the experimental group and
the control group differ significantly, the Mann-
Whitney U test is employed. With a significance
threshold of Asymp. Sig. (2-tailed) = 0.018, the
test yielded a Z value of -2.367 and a Mann-
Whitney U value of 100,000. Given that the
significance value is less than 0.05, it can be said
that the treatment group and the control group

differ significantly from one another (in this case,
according to the class variable), suggesting that
the participants’ outcomes may be impacted by
the treatment they received.

To guarantee the validity and consistency
of the critical thinking assessment instrument used
in this study, the Cronbach’s Alpha technique was
used to examine the reliability of the pretest and
posttest items. According to the findings of the
reliability test, the pretest and posttest questions
have Cronbach’s Alpha values of 0.924 and
0.961, respectively. There were eighteen items
in each section of the test. These numbers
demonstrate the measurement tool’s high degree
of reliability and suitability for this investigation.

Descriptive Analysis of Critical Thinking
Indicators

To ascertain the precise level of growth of
students’ critical thinking abilities, a descriptive
study of the six critical thinking indicators
(interpretation, analysis, evaluation, inference,
explanation, and self-regulation) was carried out
on both the experimental and control classes. The
control class’s average score on the interpretation
indicator was 1.35 on the pretest with a standard
deviation of 1.768, and it decreased to 0.81 on
the posttest with a standard deviation of 1.552.
On the other hand, the experimental class’s
posttest score increased from 0.63 with a
standard deviation of 1.397 to 1.39 with a
standard deviation of 1.830. Pretest scores in the
analytical indicator were 1.14 on average with a
standard deviation of 1.505, while the posttest
scores in the control class were 0.70 with a
standard deviation of 1.476. In contrast, the
experimental class’s average score rose from 0.67
on the pretest with a standard deviation of 1.367
to 1.46 on the posttest with a standard deviation
of 1.974.

The control class’s assessment indicators
decreased from 1.37 with a standard deviation
of 2.127 on the pretest to 0.56 with a standard
deviation of 1.350 on the posttest. In the
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experimental class, however, the average score
increase from 0.65 with a standard deviation of
1.494 on the pretest to 1.46 with a standard
deviation of 1.974 on the posttest. The control
class’s average score on the pretest for the
inference indicator was 1.19 (St = 1.865), but it
decreased to 0.56 (standard deviation = 1.402)
on the posttest. In the experimental class, the
score increased from 0.51 (SD = 1.182) to 1.09
(SD = 1.562). The sixth indicator, explanation,
increase in the control class from 0.81 (SD =
1.394) to 0.47 (SD = 1.283).

In the experimental class, the pretest score
was 0.40 (SD = 1.015), but there was no posttest
data available, or it had not been submitted. The
self-regulation indicator indicates a slight rise in
the control group, going from 0.81 (standard
deviation = 1.552) to 0.32 (standard deviation =
1.038). The experimental class started at 0.25
(standard deviation = 0.830), but we do not have
posttest data for this portion yet. There is no post-
test data yet because there was not enough time
to do the test. Consequently, the majority of pupils
failed to finish it. This descriptive research
substantiates the conclusion that the utilization of
DGS-based interactive media (GeoGebra) in
conjunction with the RME strategy is more
efficacious in enhancing students’ critical thinking
abilities overall.

The N-Gain test results for all critical
thinking indicators indicate that the average N-
Gain in the experimental class is positive.
However, in the control class, it is predominantly
negative. The experimental class got an average
of 2.2679 on the interpretation indicator, whereas
the control class got an average of -1.6859. The
experimental class got an average of 0.0238 on
the analysis indicator, whereas the control class
got -0.0146. The evaluation indicator likewise
indicated comparable findings, with the
experimental class getting 0.0200 and the control
class getting -0.0271. The N-gain for the
experimental class was 0.0171, whereas the N-
gain for the control class plummeted to -0.0233.

The explanation indicator showed an average N-
gain of 0.0137 for the experimental class and a
decline to -0.0110 for the control class. The last
indicator, self-regulation, had an average of
0.0113 for the experimental group and a drop to
-0.0179 for the control group. Also, the control
class’s minimum values were usually lower, and
the negative skewness values showed that the
scores were skewed to the left (meaning they went
down). On the other hand, the experimental class
had a more even distribution and higher marks.
This indicates that the utilization of GeoGebra in
the experimental class more successfully fosters
the enhancement of students’ critical thinking skills
in comparison to the control class.

Subsequently, a paired t-test was employed
to assess the significance of the changes between
the pretest and posttest scores for each critical
thinking indicator. The t-test for the control class
demonstrated a notable decrease in several
indicators: interpretation (p-value = 0.025),
evaluation (p-value = 0.006), and inference (p-
value = 0.006), despite a substantial effect size
on the evaluation indicator (Cohen’s d = 2.13).
This shows that traditional schooling does not do
as good a job of keeping students’ critical thinking
abilities sharp.

Conversely, the experimental class’s scores
were better than in almost all indicators,
particularly analysis (p-value = 0.005 and
Cohen’s d = 2.04), inference (p-value = 0.018
and Cohen’s d = 1.79), and explanation (p-value
= 0.033 and Cohen’s d = 1.57). The significant
improvement in nearly all indicators in the
experimental class indicates that Geogebra-based
learning is more effective in enhancing students’
critical thinking skills.

 CONCLUSION
The results of the data and discussion of

the study indicate that the use of dynamic
geometry software with a realistic mathematical
education (RME) approach can help students
develop critical thinking skills while learning. This
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new teaching style with GeoGebra makes students
interested by placing concepts in context and using
images to help them understand. The GeoGebra
program from dynamic geometry software
demonstrates that the use of technology in the
classroom can help children develop higher-order
thinking skills better than traditional techniques,
even though both use a realistic mathematical
education (RME) approach. The research results
also show that the answers of students in the
experimental class varied greatly from one
another.  This highlights how challenging the
learning process can be. On the other hand, the
control class experienced a significant decline in
student participation, underscoring the
importance of the teaching method chosen.

These results show us a new way of thinking
about how difficult it is to improve mathematical
critical thinking skills when using only a realistic
mathematics education (RME) approach in
contextual learning. However, the introduction
discusses the knowledge gap regarding how to
use digital technology in real-world learning
situations to help students think critically.
However, this research can help fill that gap.
Combining the realistic mathematics education
(RME) approach and GeoGebra in learning or
the curriculum has a significant impact on
education, especially in mathematics. However,
there are some issues with this study, for example,
it only focused on one mathematics topic, and
the short implementation time. Longitudinal studies
with more participants need to be conducted in
the future to understand the long-term effects of
technology-supported RME. Assessment of
teacher readiness to help students in learning
needs to be further evaluated.
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