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ABSTRACT

The purpose of this study is to determine the implementation
of geogebra application media in improving the learning
outcomes of three-dimensional material subjects in class XII
MIPA B MAN 1 Bandung City. The problem faced by
teachers is that students still have difficulty in visualizing
building space, especially understanding the concept of
distance in building three-dimensional space. Student learning
outcomes, it is known that the average class score on space
building material is 53.47, this does not meet the Minimum
Completeness Criteria (KKM). The research method used is
classroom action research, which makes continuous
improvements to the learning process through the stages of
planning, implementation, observation and reflection. The
results of the study found that in cycle 1, student learning
outcomes increased to 27.40% who met the criteria, while in
cycle 2 increased to 75.70% of students meeting the minimum
completeness criteria. It should be noted that the use of the
geogebra application requires hardware devices such as
laptops and mobile phones, if all students can provide their
devices, then all students can try the application on their
respective devices.
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INTRODUCTION

The concepts of points, lines, planes and distances are fundamental
understandings in mathematics subjects, especially in three-dimensional materials.
A good understanding will make students able to visualize these concepts so that
they are able to measure higher-order thinking skills or known as higher-order
thinking skills (HOTS). Noor, P. P., &; Timeless, A. P. (Noor &; Timeless, 2022)
revealed that the problem of mathematics education at the upper secondary level is
the lack of higher-order thinking skills because students are taught to memorize,
write and do homework without being trained with innovative methods and media.
Students have difficulty thinking at a higher level in solving three-dimensional
problems, because students have difficulty in giving examples of certain concepts,
student difficulties in giving namespaces, difficulty in classifying, lack of student
skills in basic skills, calculation errors, procedure errors, students do not master
algorithms and do not understand basic concepts.(Syahrir et al., 2013)

Dwiranata, D., Pramita, D., &; Syaharuddin, S. Through observations at
SMAN 1 Maronge, the results of the three-dimensional material test scores are still
students who are less than the minimum average completeness score (KKM), which
is 70, so teachers must do remedial. (Dwiranata et al., 2019)Often students still
have difficulty in visualizing building space, especially understanding the concept
of distance in three-dimensional space builds. The understanding of the fourth
three-dimensional material, the basic concept of building space that is still low is
also found in Class XII MIPA-B MAN 1 Bandung City. Based on student learning
outcomes, it is known that the average class score on space building material is
53.47. Meanwhile, the KKM agreed by the school is 77.00. So that the percentage
of students who managed to reach or exceed KKM with the agreed value of the
school only amounted to less than 70%. Then, a remedial program has been carried
out by teachers with the aim of getting better student grades. However, remedial
that is carried out continuously is not an effective step because there is still other
material that must be delivered. Remedial implementation if carried out
continuously can cause other learning programs to be hampered. In addition,
repeated remedial programs will reduce learning motivation in future material to
study harder.

The low understanding of students about the concepts in building space is
caused by several factors that result in the non-optimal value of classical KKM.
Factors that can make students have a low level of understanding include: (1)
learning media in the form of slides that are not enough to facilitate students'
understanding to have higher-order thinking skills; and (2) the delivery of material
is difficult to understand because it requires a real image as in distance material in
three-dimensional space. This is in accordance with what was stated by Suryawan
& Permana(Suryawan & Permana, 2020) regarding factors that affect students'
understanding of mathematics, including: (1) mathematics is less preferred,
especially on some topics that are difficult to imagine or solve, and (2) most
students do not understand concepts because they focus too much on memorizing
formulas.
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GeoGebra is an interactive geometry, algebra, statistics, and calculus
application designed for the teaching and learning of math, science, and
engineering(Ziatdinov & Valles Jr, 2022). Its dynamic interface allows usersto
visualize their work, models, and results accurately and interactively. GeoGebra
uses a synthesis of three main features: modeling, visualization, and programming
(MVP).

Figﬂre 1 Geogebra application

. One solution that teachers can do to solve classroom learning problems
related to the four concepts mentioned earlier is to use the GeoGebra application
learning media. GeoGebra was created with the intention of helping students gain
a better understanding of mathematics. GeoGebra is an application that combines
geometry, algebra, and calculus materials that can be used for mathematics
learning media at the school level starting from elementary school (SD) to
(Pratiwi, 2016)university(Hohenwarter & Jones, 2007). In addition, GeoGebra
provides effectiveness for teachers in creating an interactive online learning
environment while still allowing students to explore various mathematical
concepts. Through the results of research Mufante-Toledo, M. F., Salazar, G. D.
C., Rojas-Plasencia, K. M., & Flores, J. M. V. E. (Mufante-Toledo et al., 2021)
shows that GeoGebra software has become a decisive factor in the development
of mathematical competence, with emphasis on mathematical understanding,
geometric reasoning, and problem solving. Therefore, based on the description
above, the author as a teacher feels motivated to use the GeoGebra application
media in mathematics learning and carry out research with the title: "Efforts to
Improve Three-Dimensional Learning Outcomes through the Geogebra
Application Media for Class XII MIPA B Students at MAN 1 Bandung City".

RESEARCH METHODS
This research is a classroom action research or classroom action research that
makes improvements and changes to classroom learning. Classroom action research
is characterized by continuous improvement of the learning process where these
improvements are expected to improve the quality of learning in the classroom. The
implementation stage is carried out through four stages, namely; planning,
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execution, observation and reflection. This research was conducted at MAN 1
Bandung City in class XII MIPA B mathematics subjects of three-dimensional
material. A total of 35 students were the subjects of research on improving learning
outcomes through cycle 1 and 2 approaches.
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Figure 2 Classroom Action Research

Source : Arikunto, S. (Arikunto, 2021)

RESULTS AND DISCUSSION

The use of the Geogebra application to improve three-dimensional learning
outcomes in mathematics subjects for class XI1I MIPA B MAN 1 Bandung City runs
effectively. These results can be seen from cycles 1 and 2 through the process of
planning, implementation, observation and reflection. Based on the assessment of
student learning outcomes, that there is an increase in student understanding of the
three dimensions of mathematics subjects through the geogebra application media.
In the first pre-cycle, students have not used the geogebra application to understand
the third dimension, so the understanding of the material regarding the 3rd
dimension is still limited to concepts. Then when tested in the first cycle about the
third dimension, students better understand the three-dimensional material because,
the point and line material can already be visualized. Students are better able to
understand the concept of three-dimensional material points and lines with the help
of geogebra applications that facilitate visual drawing and imagination.
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In the implementation of cycle 2, a pre-test is carried out first for students to
repeat the three-dimensional material on the aspects of points and lines before
continuing on the next material, namely fields and distances. It can be seen from
the results of the pretest-cycle 2, students can understand the three-dimensional
material better than cycle 1. This proves there is an increase in students' abilities
from meeting to next meeting. Student learning outcomes in post-test cycle 2 have
improved quite significantly. The use of geogebra applications on three-
dimensional material aspects of fields and distances, students can understand and
visualize fields and distances well. These results prove that students are more happy
and enthusiastic about learning mathematics with the help of applications.
Ishartono, N., et al. Conducting research using pre-test and post-test on the
Geogebra application, the results also prove that this application helps students in
independent learning in improving students' self-regulated learning levels in
mathematics learning. (Ishartono et al., 2022) The help of this geogebra application
helps students be more creative and makes it easier for students to see and sharpen
their critical thinking.

The use of GeoGebra in mathematics learning is also able to help students
construct mathematical concepts and improve problem-solving skills. At the
secondary school level, improvements in mathematical critical thinking skills
among students who learned using the Geogebra-assisted blended learning model
were better than students who learned using the Geogebra-assisted blended learning
model. Arbain, N., (Arnawa & Fitriani, 2022)(Samura, 2023)&; Shukor, N. A.
investigated the effectiveness of using GeoGebra software on Mathematics learning
among 62 students in Malaysia, the results of which GeoGebra can benefit students'
Mathematics learning and diversify classroom learning. (Arbaeen & Shukor,
2015) The success of using the geogebra application is not only seen from improving
student learning outcomes, but how teachers perform their competencies in
supporting the learning process. Observations were made by other mathematics
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teachers as observers who assessed the researchers’ classroom actions in
implementing geogebra applications in mathematics subjects of three-dimensional
material.
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Figure 3 Class Observation Results

In the results of the observations above, observers assess that researchers /
teachers carry out learning activities well. In the first cycle, there were several
obstacles and obstacles, including when starting learning, some students did not
bring laptops as a place to install the geogebra application, so some students had to
join with friends nearby. Then, in the implementation of the first cycle, time
constraints in installing the geogebra application on laptops require a long time for
each student, so that learning hours become shorter and the provision of material
becomes denser. Faradiba, S. S., Abidin, Z., &; Khasanah, I. explained that the
training on the use of the GeoGebra application requires adequate software.
(Faradiba et al., 2023) In the second cycle, there are no significant obstacles in the
learning process, because the use of the geogebra application is transferred to
mobile devices, but with a small screen, sometimes it makes students have to more
carefully visualize the field and distance of three-dimensional material. Learning
Shapes and Spaces using GeoGebra's dynamic geometry software has enabled
students to produce work with evidence of critical, creative and innovative elements
in their solutions (Kim &; Md-Ali, 2017).

Through the results of data processing, research that has been carried out
through both cycles and observation sheets shows that the application of geogebra
is effective in learning mathematics three-dimensional material. Septian, A.,
Inayah, S., Suwarman, R. F., &; Nugraha, R. In his research, he also explained
(Septian et al., 2020)that the improvement of the problem-solving ability of students
who learn using a problem-based learning approach assisted by GeoGebra is better
than students who learn with conventional learning.
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CONCLUSION

The use of the geogebra application in improving student learning outcomes
in mathematics subjects of three-dimensional material in class XII MIPA B MAN
1 Bandung City can be concluded that there is a significant improvement. When
teachers have not used the application, students find the delivery of material
difficult to understand because it requires real images. But with the use of the
geogebra application, in cycle 1 and cycle 2, that student learning outcomes are
increasing as seen from the pre-test and post-test. This proves that with the
visualization of images, aspects of points, lines, planes and distances can be directly
imagined in the form of images through applications. Students can easily operate
the application so that teachers can facilitate the understanding of students to have
higher-order thinking skills in mathematics subjects. Although at the time of initial
use of the application requires devices such as laptops and mobile phones and takes
a long time to install the application on the device, students look more enthusiastic
when getting used to the application. The recommendations in this study are
expected that teachers continue to provide interesting learning using interactive
learning media, because mathematics learning uses many varied formulas, so
teachers need to hold application-based learning media so that students use the help
of technological devices not only to socialize but also to use technological devices
as a tool to increase knowledge and more learning media Affordable.

REFERENCES

Arbain, N., &; Shukor, N. A. (2015). The Effects of GeoGebra on Students
Achievement. Procedia-Social and Behavioral Sciences, 172, 208-214.
Google Scholar

Arikunto, S. (2021). Classroom Action Research: Revised Edition. Earth Literacy.
Google Scholar

Arnawa, I. M., &; Fitriani, N. (2022). Constructing Calculus Concepts through
Worksheet Based Problem-Based Learning Assisted by GeoGebra Software.
HighTech and Innovation Journal, 3(3), 282-296. Google Scholar

Dwiranata, D., Pramita, D., &; Syaharuddin, S. (2019). Development of Android-
Based Interactive Mathematics Learning Media on Class X High School
Three Dimensional Material. Journal of Variants, 3(1), 1-5. Google Scholar

Faradiba, S. S., Abidin, Z., &; Khasanah, 1. (2023). Geogebra Application Training
on Three-Dimensional Materials. Journal of Community Service and
Educational Research, 1(3), 148-155. Google Scholar

Hohenwarter, M., Hohenwarter, J., Kreis, Y., & Lavicza, Z. (2008). Teaching and
learning calculus with free dynamic mathematics software GeoGebra.
Google Scholar

https://edunity.publikasikupublisher.com -


https://www.sciencedirect.com/science/article/pii/S1877042815003936
https://books.google.com/books?hl=id&lr=&id=j5EmEAAAQBAJ&oi=fnd&pg=PA1&dq=Arikunto,+S.+(2021).+&ots=6uCHCbmH1J&sig=_pez0UjHRnAgp8XtiDajzStzp6Y
https://hightechjournal.org/index.php/HIJ/article/view/304
https://journal.universitasbumigora.ac.id/index.php/Varian/article/view/487
http://jerkin.org/index.php/jerkin/article/view/32
https://orbilu.uni.lu/handle/10993/47219

[Implementation of Geogebra Application Media in Improving the
Work Results of Three-Dimensional Mathematics Subjects in Class

Vol. 2, No. 3, 2023 X1l MIPA B Man 1 Bandung City]

Hohenwarter, M., & Jones, K. (2007). Ways of linking geometry and algebra, the
case of Geogebra. Proceedings of the British Society for Research into
Learning Mathematics, 27(3), 126-131. Google Scholar

Ishartono, N., Nurcahyo, A., Waluyo, M., Prayitno, H. J., &; Hanifah, M. (2022).
Integrating Geogebra into the Flipped Learning Approach to Improve
Students' Self-Regulated Learning during the COVID-19 Pandemic. Journal
on Mathematics Education, 13(1), 69-86. Google Scholar

Kim, K. M., &; Md-Ali, R. (2017). Geogebra: Towards realizing 21st century
learning in mathematics education. Malaysian Journal of Learning and
Instruction, 93-115. Google Scholar

Munante-Toledo, M. F., Salazar, G. D. C., Rojas-Plasencia, K. M., & Flores, J. M.
V. E. (2021). Geogebra Software in Mathematical Skills of High School
Students: Systematic Review. Turkish Journal of Computer and Mathematics
Education (TURCOMAT), 12(6), 4164-4172. Google Scholar

Noor, P. P., &; Timeless, A. P. (2022). Higher order thinking skills in the
development of high school mathematics learning. Journal of Educatio FKIP
UNMA, 8(2), 466-473. Google Scholar

Pratiwi, D. D. (2016). Learning cycle 5E assisted by geogebra on the ability to
understand mathematical concepts. Al-Gebra: Journal of Mathematics
Education, 7(2), 191-202. Google Scholar

Samura, A. O. (2023). Improving Mathematics Critical Thinking Skills of Junior
High School Students Using Blended Learning Model (BLM) in GeoGebra
Assisted Mathematics Learning. International Journal of Interactive Mobile
Technologies, 17(2). Google Scholar

Septian, A., Inayah, S., Suwarman, R. F., &; Nugraha, R. (2020). GeoGebra-
Assisted Problem Based Learning to Improve Mathematical Problem Solving
Ability. SEMANTICS Conference of Mathematics Education (SEMANTICS
2019), 67-71. Google Scholar

Suryawan, I. P. P., &; Permana, D. (2020). Geogebra-based online learning media
as an effort to improve understanding of mathematical concepts. Prism, 9(1),
108-117. Google Scholar

Syahrir, S., Kusnadin, K., &; Nurhayati, N. (2013). Analysis of the difficulty of
understanding the concepts and principles of the three-dimensional subject
matter of grade Xl students of SMK Nursing Yahya Bima. Prism Sains:
Journal of the Study of Science and Learning of Mathematics and Science
IKIP Mataram, 1(1), 89-103. Google Scholar

- Lilis Widianti


https://eprints.soton.ac.uk/50742/
https://eric.ed.gov/?id=EJ1336123
http://e-journal.uum.edu.my/index.php/mjli/article/view/7799
https://www.turcomat.org/index.php/turkbilmat/article/view/8386
https://jcicom.usim.edu.my/index.php/journal/article/view/39
http://www.ejournal.radenintan.ac.id/index.php/al-jabar/article/view/9684
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=18657923&AN=161502314&h=sIj5uHSr7%2FHhwqrRjkuJHRbra0tEFBkrX4iAGg8qOJV7uTC9xkuW41Bsbf%2Bd0p4Xno7inIIH%2FIGWAaGeVj9h0w%3D%3D&crl=c
http://www.ejournal.radenintan.ac.id/index.php/desimal/article/view/5316
https://jurnal.unsur.ac.id/prisma/article/view/929
http://e-journal.undikma.ac.id/index.php/prismasains/article/view/522

[Implementation of Geogebra Application Media in Improving the
Work Results of Three-Dimensional Mathematics Subjects in Class

XIl MIPA B Man 1 Bandung City] Vol. 2, No. 3, 2023

Ziatdinov, R., &; Valles Jr., J. R. (2022). Synthesis of modeling, visualization, and
programming in GeoGebra as an effective approach for teaching and learning
STEM topics. Mathematics, 10(3), 398. Google Scholar

https://edunity.publikasikupublisher.com -


https://www.mdpi.com/2227-7390/10/3/398

