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a positive impact on increasing spatial abilities from various points of
view. The ability to see geometric shapes from various perspectives is
related to rotation and rotational symmetry. Studying rotational
\ symmetry and how rotation affects its appearance and geometric
properties will help deepen your understanding of the overall geometric
shape. The purpose of this study is to provide a description of the views
to prove the level of rotational symmetry in geometric 3D shapes by
considering the description of the advantages and disadvantages of
using geogebra and manipulative application media which are adapted
to their respective characteristics. This research is A qualitative
research. Data collection techniques used are observation and
interviews. The instruments used were observation sheets and interview
sheets. The data analysis technique used is data triangulation. The
research results obtained are proving the degree of rotational symmetry
in geometric shapes which have 1) the advantages of using geogebra: it
does not take long to prove, it is flexible regarding geometric
dimensions and the determination of the symmetry axis, does not take
up space/practical, is available in the form of applications and online
websites 2 ) Weaknesses of using GeoGebra: having to use a PC/laptop,
the ability of GeoGebra users to use it is the main variable, limitations
on PCl/laptop, or internet performance, 3) advantages of using
manipulative media: easier and more real in observing the degree of
rotational symmetry, display at each level the degree of rotational
symmetry can be marked to facilitate calculations, 4) the weakness of
using manipulative media: it takes time to make manipulative media,
the media requires an appropriate size for practice, inflexibility
regarding the size and placement of the axis of symmetry.
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INTRODUCTION

Education is a systematic process to help individuals acquire knowledge, skills,
values and understanding to develop themselves personally and participate actively in
society (Auliani dkk., 2023; Mustafiyanti dkk., 2023; Wanti dkk., 2023). Education can
be obtained through formal or informal education. Formal education is education
starting from Kindergarten, Elementary, Middle School, High School, and College.
Mathematics is a subject that exists at every level. The sub-materials in mathematics are
arithmetic, algebra, geometry, statistics and probability, calculus, discrete mathematics,
matrices and linear algebra, analytical geometry, probability theory, applied
mathematics. Geometry is a sub-matter that studies the nature, size, and relationships of
spatial shapes. The existence of an understanding related to geometry material has a
positive impact on increasing spatial abilities from various points of view (Mulyasari
dkk., 2023; Noer dkk., 2023). The ability to see geometric shapes from various
perspectives is related to rotation and rotational symmetry. Studying rotational
symmetry and how rotation affects its appearance and geometric properties will help
deepen your understanding of the overall geometric shape. Rotational symmetry is the
process of rotating a shape by less than one full rotation, so that the shape returns to its
original shape. The number of rotations that occur shows how many rotational
symmetries occur in the shape (Unaenah dkk., 2020).

The purpose of this study is to provide a description of the views to prove the
degree of rotational symmetry in geometric shapes by considering the description of the
advantages and disadvantages of using geogebra and manipulative application media
which are adapted to their respective characteristics (Al Maarif dkk., 2023; Ranal dkk.,
2023; Utami dkk., 2023). Rotational symmetry material is a basic understanding of
geometric shapes. An understanding of this rotational symmetry will also affect the
understanding of subsequent geometric material. This study will provide
recommendations for selecting media for both geogebra and manipulative applications
to be used in proving the degree of rotational symmetry in geometric 3D shapes by
taking into account their strengths and weaknesses.

Research that raises the topic of rotational symmetry has been carried out by
previous studies. Improving mathematics learning outcomes in rotational symmetry
material can be obtained using the Media-Assisted Based Learning (PBL) model
(PASIPUT) (Lindha & Awaliyah, 2021). Barriers to learning in rotational symmetry
material are the lack of readiness of the teacher in the learning process, limited delivery
of material, and the teacher does not provide practice questions (Nurvita dkk., 2022).
Proof of rotational symmetry in flat shapes can use origami media (Lubis &
Tampubolon, 2014). Geogebra helps visualize and discover the concept of rotation in
geometry (Hanafi dkk., 2017). There are similarities and differences between previous
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research (Fadiyah dkk., 2023; Fiqgih dkk., 2023; Hermansyah dkk., 2023). The
similarities between this research and previous studies are that they have the same
theme, namely rotational symmetry, using geogebra, and manipulative media. The
difference between this research and previous research is that this study analyzes the
comparison of the use of geogebra and manipulative media as well as the weaknesses
and strengths of the rotational symmetry material.

Rotational symmetry material, as the basic material of geometry, should be well
mastered by students. However, in reality, there are still those who find it difficult to
understand the matter of rotational symmetry (Pamuji & Limei, 2023; Putri dkk., 2023).
Folding symmetry and rotational symmetry geometry materials are still difficult
material for students (Nurvita dkk., 2022). Students find it difficult to determine
rotational symmetry in flat shapes (Lubis & Tampubolon, 2014). There is a gap between
theory and reality, which makes this research important to do. In this study,
recommending two types of media (geographical and manipulative applications) to
prove the degree of rotational symmetry along with the advantages and disadvantages of
each media.

The focus of this study is the strengths and weaknesses of using Geogebra media
and manipulative media in proving the degree of rotational symmetry in geometric
shapes. The geometric shape chosen is a cube, and there are 3 selected axes of
symmetry, namely 1) the axis of symmetry is the line that connects the center points of
the two opposite sides, 2) the axis of symmetry is the line that connects the mid-points
of the two opposite edges, 3) the axis of symmetry is a line that connects two opposite
corners.

RESEARCH METHODOLOGY

This research is a qualitative research with research subjects being students of the
Mathematics Education Study Program at Universitas Ivet. Data collection techniques
using interviews and observation (Azizah dkk., 2022; Nicholas dkk., 2023). The
instruments used in this study were interview sheets and observation sheets. This
interview sheet consists of 1) how to use geogebra and manipulative media to explore
the concept of the level of axes of symmetry in geometric shapes, 2) how geogebra and
manipulative media help better visualize the concept of rotational symmetry in spatial
shapes 3) what are the obstacles encountered in finding the level of the axes of
symmetry in geometric shapes using geogebra and manipulative media, 4) how is the
learner's response to the use of geogebra and manipulative media in the level of axes of
symmetry in spatial shapes. The observation sheet consists of 4 items, namely 1)
accuracy in making the axis of symmetry, 2) accuracy in returning the shape to its
original position after being rotated, 3) accuracy in finding patterns or elements in a
geometric shape that repeats symmetrically when experiencing rotation, 4) accuracy in
determining the level protary symmetry in a geometric shape. The validity of the data in
this study is using triangulation techniques, namely the use of two kinds of techniques
in research, namely interviews and observation. The procedure of this research begins
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with giving the problem of determining the degree of rotational symmetry in a
geometric shape where the axes lie on the line connecting the center points of the two
opposite sides, the line connecting the middle of the two opposite edges, the line
connecting the two opposite corners (Holly dkk., 2023; Vicky dkk., 2023). Researchers
provide the opportunity to solve these problems using geogebra applications and also
manipulative media and also present them. During the exploration and presentation
process, the researcher made observations. After making the presentation, the researcher
conducted in-depth interviews with the research subjects (Fathia dkk., 2022; Levan’s
dkk., 2022; Saputra dkk., 2022). The data analysis technique of this study adopts data
analysis techniques from Miles and Huberman, namely making notes when checking
observation sheets and conducting interviews, filtering the data obtained to answer the
problem formulation, identifying patterns from the results of filtered information,
describing in detail the collection of information .

RESULT AND DISCUSSION

The research results of this study are the results of observations and in-depth
interviews on research subjects. Indicator 1 on observation, namely the accuracy in
making the axis of symmetry (Amrina dkk., 2022; Maryati dkk., 2022). Making the axis
of symmetry in the GeoGebra application has been done correctly, but the problem
encountered is that students are not used to using the GeoGebra feature to determine the
midpoint of a line. Difficulties in using geogebra features were also experienced by
teachers (Wasiran dkk., 2019). The 3D-graphics feature in Geogebra helps students to
visualize geometric shapes (Erlinawati, 2018). The use of the Geogebra application can
clarify the learning content of geometry material (Ratna & Wati, 2022). Making the axis
of symmetry using manipulative media has been done correctly, the problem
encountered is the difficulty of making holes in the space structure to insert a piece of
wood as the axis of symmetry. Difficulties in determining the axis of symmetry of a
shape are also experienced by students because students are not used to encountering
questions related to different axes of symmetry as usual (Lestari dkk., 2018). Indicator 2
on observation, namely the accuracy of returning the shape to its original position after
being rotated. The use of geogebra applications and manipulative media gives the same
results, namely students are precise in rotating and can return the geometric shapes to
their original position after being rotated. This is consistent with previous research that
understanding how to get rotational symmetry in a shape can be done by rotating the flat
shape so that it occupies its frame (Zuliana, 2017). Indicator 3 is observation, namely
the accuracy of finding patterns or elements in a geometric shape that repeats
symmetrically when experiencing rotation. Finding patterns in geometric shapes when
rotating can be done both using geogebra and manipulative media, it's just that using
geogebra students find it a little difficult to find patterns. Whereas in the use of
manipulative media, by collaborating with other students students find it easier to find
patterns by being able to mark each display according to the pattern with sticky notes
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(Fathia dkk., 2022; Liam dkk., 2023; Saskia dkk., 2023). Collaborative activities as
shown in Figure 1.

The distribution of tasks was carried out in collaboration, namely students held
the axis of symmetry, rotated the geometric shape, and marked sticky notes on each
pattern display found. Indicator 4 observation is the accuracy of determining the degree
of rotational symmetry in geometric shapes (Raman dkk., 2021; Theodosiou dkk.,
2022). The accuracy in determining the level of rotational geometrical symmetry based
on the symmetry axis was carried out by students using both the geogebra application
and manipulative media, but in the process the use of manipulative media was more real
and made it easier for students to visualize.

The results of the interviews show that the use of geogebra media to explore the
concept of the level of the axis of symmetry in a geometric shape is started by making a
geometric shape on the geogebra and the axis of symmetry and then rotated using the
"rotate view" feature. After the feature is run, students can observe the display pattern
obtained. While the manipulative media used is in the form of 3 cubic shapes made of
transparent mica with a side size of 30 cm with a different symmetry axis placement for
each cube. Some collaborating students hold the axis of symmetry, rotate the cube, and
mark the display pattern with sticky notes. Application media, both geogebra and
manipulative, help visualize the concept of rotational symmetry in geometric shapes
better according to the resulting display. The use of manipulative media helps visualize
mathematical concepts (Mahmudah dkk., 2018). The Geogebra application also serves
to visualize abstract concepts (Zuchri, 2017). Obstacles encountered in finding the level
of the axis of symmetry in geometric shapes using GeoGebra media are students having
to use a PC/laptop, the ability and skills of GeoGebra users in using it are the main
variables, limited PC/laptop performance, or the internet and manipulative. The
obstacles found in the use of manipulative media are that it takes time to make
manipulative media, the media requires an appropriate size for practice (size that is easy
to observe), inflexibility regarding the size and placement of the symmetry axis because
if an error occurs students have to make the media from scratch again. 2 out of 6
students prefer to use geogebra media in understanding the level of the axes of
symmetry in a shape because it doesn't take long to prove, it's flexible about the size of
the shape and the determination of the axes of symmetry, it doesn't take up
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space/practically, it's available in the form of an application and an online website. The
advantage of Geogebra is that it can produce geometric paintings quickly and accurately
compared to using a pencil, ruler, or compass (Ratha & Wati, 2022). The other 4
students prefer manipulative media because they find it easier and more real to observe
the rotational symmetry levels. Displays at each rotational symmetry level can be
marked to make calculations easier. The use of manipulative media can help students’
understanding (Suprihatin, 2018).

CONCLUSION
The conclusions of this research are:

1. The use of geogebra and manipulative media can help visualize the concept of the
level of the axis of symmetry in geometric shapes.

2. The use of Geogebra has several advantages, including: it does not require a long
time to prove it, it is flexible in setting the size of the shape and determining the
axis of symmetry, it is practical because it is available in the form of an application
and an online website. However, there are also some drawbacks in using Geogebra,
namely dependency on using a PC or laptop, limited user ability to operate it, and
limited PC or laptop performance and internet connection.

3. The use of manipulative media also has advantages and disadvantages. The
advantages are that it is easier and more obvious to observe the degrees of
rotational symmetry, and can mark each level of rotational symmetry to make
calculations easier. However, the drawback is that it takes time to make the
manipulative media, the media must have the right size for practice, and is not
flexible in terms of size and placement of the axes of symmetry.
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