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Abstract

This study was motivated by the low understanding of mathematical concepts in students. This study
aims to analyze the ability to understand mathematical concepts of geometry material in grade V
students. This type of research is descriptive quantitative research. The instruments used were tests,
semi-structured interviews, and classroom observations. The results showed that the ability to
understand concepts in class V students was low, which was shown based on the test results with
the results of 3 students in the high category, 6 students in the medium category, and 2 students in
the low category. Factors influencing this low understanding include less varied teaching methods,
lack of visual aids, learning resource support, and lack of student motivation. This study contributes
to educators in improving geometry teaching methods with more variety and involving relevant
visual aids, as well as motivating students, to improve better concept understanding in elementary
school students.
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Introduction

Education is an effort to help the soul of students both physically and mentally from their nature towards
a better civilization (Khaidir & Suud, 2020). Education is a conscious and planned effort to create a pleasant
learning and learning atmosphere so that students actively develop their potential to have religious spiritual
strength, self-control, personality, intelligence, noble character, and skills needed by themselves and society
(Pristiwanti et al., 2022) . Education has an important role in the process of improving the quality of human
resources (Madani, 2019).Therefore, education deserves deep attention to the basic values to improve the
quality of human resources by improving the quality of learning in schools (Taufiqurokhman et
al., 2023).

Learning and learning are two things that are closely related and cannot be separated in educational
activities (Malone & Lepper, 2021). Learning and learning can be said to be a form of education that makes
interaction between educators and students (Munna & Kalam, 2021). Learning is a two-way process, in
which the teacher as an educator is tasked with teaching while students receive learning (Zaifullah et al.,
2021). So it can be said that learning exists if there is a process of interaction between educators and students
(Furlong, 2020). From the two definitions above, it can be concluded that learning is a two-way process,
namely the interaction between educators and students in the communication process to have a learning
experience (Adhiska et al., 2020).

Understanding numerical concepts to students in basic school cannot be isolated from the part of teachers.
Therefore, educators must be able to communicate scientific concepts in a great and curious way. Educators
must also be able to build understanding of concepts to students, so that students can build, reflect, articulate
students' knowledge and have a sense of ownership of knowledge (Radiusman, 2020). Concept
understanding is an important element in learning mathematics (Komariyah et al., 2018). Mastery of many
concepts allows a person to solve problems better because solving problems requires rules, and these rules
are based on the concepts they have (Fajar et al., 2019). Concepts are abstract ideas that allow a person to be
able to categorize objects or events and explain whether the object or event is an example or not an example
of the idea (Mulyani, 2020).
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Primary School (SD) is essentially a social institutional unit to which the community is assigned the task
of systematically organizing basic education (Hanselman et al., 2016). Mathematics is one of the many
subjects that have an important role in education (Kilpatrick, 2020). Mathematics is a subject that supports
the development of science and technology (Nurhikmayati, 2019). Besides, science plays a really a vital part
of lifestyle. Therefore, teaching mathematics in elementary school is very important to train students'
thinking skills (Nuraini, 2022). However, in reality, there are still many students who consider math as a
difficult, unpleasant, and scary subject(Susanti, 2020). This is because there are still many students who are
lacking in solving math problems (Usman et al., 2022). Mathematics learning in elementary schools not only
improves students' numeracy skills, but also improves students' problem-solving skills, both in mathematical
problems and other problems whose solutions use mathematics depending on the situation (Kenedi et al.,
2019).

Mathematics education plays a fundamental role in shaping students' cognitive abilities, particularly in
developing their logical reasoning, problem-solving, and conceptual understanding skills (Al-Mutawah et al.,
2019). Among various mathematical topics, geometry is crucial as it introduces students to spatial reasoning,
shapes, measurements, and relationships between figures (Lowrie et al., 2019). Understanding geometry
concepts in early education lays the foundation for higher-level mathematics (Marici¢ & Stamatovi¢, 2018).
This paper analyzes the numerical concept understanding capacity of fifth-grade students in the setting of
geometry, centering on how well they get a handle on foundational geometric concepts and how their
capacities can be evaluated and made strides.

In the world of education, elementary school students must understand the concept of geometry well (D.
R. Sari et al., 2021). One of the most important branches of mathematics, geometry teaches learners to
recognize the shape, size, and spatial relationships of objects (Windasari & Dheasari, 2023). This forms the
basis for critical and logical thinking. However, several studies and observations show that many learners
face difficulties in understanding basic geometry concepts, such as identifying flat and spatial shapes, and
their properties. One of the main causes of this lack of understanding is a learning approach that tends to be
abstract and focuses on memorizing formulas rather than understanding concepts in depth. In addition, there
is a lack of visual aids and manipulative media in schools (Amelia, 2023). So it is difficult for learners to see
and internalize geometry concepts concretely.

It is very important to learn concept understanding skills in geometry because a strong understanding of
geometry will affect learners' ability in higher-level mathematics as well as the ability to think logically and
analytically which is needed in various aspects of life (Kurnia & Hidayati, 2022). By improving learners'
understanding of geometry concepts since elementary school, learners can be better prepared for more
complex and applicable math materials in the future (Fauziyah & Wahyuni, 2024). In addition,
understanding geometry concepts is also beneficial in developing problem-solving skills and spatial abilities,
both of which are important for various fields of science and professions. Addressing these issues will improve
the overall quality of mathematics education, creating a generation that is better prepared to face intellectual
and practical challenges (Kurniawan & Parnawi, 2023).

Based on the findings of past analysts appears that Ayu Mitha Khoiriyah's investigation entitled
"Application of PMR Approach (Reasonable Arithmetic Instruction) to Move Forward Concept
Understanding for Course V Understudies of SDN 3 Purwodadi Trimurjo Lampung Tengah Lesson Year
2016/2017". The has about appeared that the application of the PMR (Reasonable Arithmetic Instruction)
approach can progress the concept understanding capacity of fifth-grade understudies of SDN 3 Purwodadi
Trimurjo Central Lampung. The normal esteem of the primary cycle was 60.8 with a learning completeness
of 42.3% and the normal esteem of the moment cycle was 77.7 with a learning completeness of 88.5%.
Besides, Sugiarti's investigation entitled "The Impact of Educator Abilities in Clarifying on Understanding
the Concept of Arithmetic Learning for Understudies of SDN 04 Metro Pusat" in 2018. Cahya Dina Sartika's
investigation entitled "Investigation of the Capacity to Get it Scientific Concepts of Review V given Learning
Fashion and Sex" in 2019. This investigation employments the Blend Strategy with the Concurrent Inserted
approach (unequal blend) which is done by collecting quantitative information and subjective information.
Of'the 30 understudies who have a visual learning fashion as numerous as 14 understudies, the understanding
capacity of male understudies is superior to that of females, and 4 other understudies utilize an auditorium
learning fashion. Male learners too have way better scores than young ladies and kinesthetic learning styles
12 learners, young ladies have superior scores than male learners.

Previous research is often less than optimal in providing solutions to the low understanding of geometry
concepts in students because it tends to focus on teaching methods that involve less interactive media or
approaches that motivate students to think critically. Overly theoretical and memorization-based approaches
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make it difficult for students to build deep understanding, while the use of visual media that supports learning
is also rarely implemented consistently. Future research will focus on analyzing students' understanding of
mathematical concepts as well as the main factors that influence concept understanding, which can later
contribute to teachers improving better concept understanding in elementary school students.

Based on the comes about of perceptions and introductory interviews, it appears that a few students
consider math subjects to be troublesome subjects so a few understudies can fathom issues and a few students
are less able to unravel issues. Since concept understanding is imperative in understanding math issues, it
must be investigated in advance. In this manner, analysts are fascinated by inquiring about the capacity to
get concepts in understudies in rudimentary schools. In the meantime, the inquiry about to be carried out is
around analyzing the capacity to get scientific concepts in review V students in geometry fabric. Hence, the
novelty of this inquiry lies within the subject, factors, and sort of investigation, where the investigation over
is an interrelated variable. This think about centered on analyzing the understanding of numerical concepts
in fifth- review students in geometry fabric. Through this thought, this inquiry is anticipated to be valuable
for teachers in cultivating the capacity to get concepts within the learning handle, as well as being data for
assist inquire about and as a reference fabric for the improvement of science.

Method

This ponder utilized a subjective expressive approach to analyze the understanding of scientific concepts
in geometry fabric. This approach was chosen to get an in-depth portrayal of students' understanding of
numerical concepts understanding. The subjects of this consideration were fifth-grade students at one of the
open basic schools within the Blitar area, with an additional 11 students chosen by purposive examination
based on their scholastic execution in science. The instruments used included written tests to measure the
understanding of geometry concepts, semi-structured interviews to explore learners' understanding and
difficulties, and classroom observations to see the application of geometry concepts in learning. Data
collection techniques were carried out in several stages, among others: a). Written test, where students are
given a test containing questions totalling 5 items of geometry that aim to measure their concept
understanding; b). Interview, this interview was conducted on some students who were selected to be
interviewed further to explore the understanding and difficulties that students face; c). Observation,
observation is done during the learning process to see directly how students understand and apply the concept
of geometry.

Pointers of numerical concept understanding utilized in this ponder are markers of concept understanding
that have been adjusted concurring to Kilpatrick, specifically: a). Rehash concepts that have been given; b).
Classifying objects based on scientific concepts; c). Applying concepts algorithmically; d). Connecting
different numerical concepts inside or remotely; €). Show concepts in different numerical representations.

Information investigation procedures are carried out through three stages, to be specific information
collection, information decrease, information introduction, and conclusion drawing. Information lessening
is done to summarize the information obtained and center on students' understanding of scientific concepts.
Data presentation, which is collecting information that can be used to map and reason about students'
mathematical understanding. Finally, conclusions reveal the meaning of each student's mathematical
understanding data in one of the Blitar Regency Public Elementary Schools that has been collected or
obtained during the research process.

Results and Discussion

Conceptual understanding in mathematics refers to the comprehension of mathematical ideas,
operations, and relations (Malatjie & Machaba, 2019). It goes beyond mere memorization of procedures and
formulas and involves an in-depth grasp of the why and how behind mathematical principles (Barumbun &
Kharisma, 2022). In geometry, conceptual understanding involves recognizing the properties of shapes, the
relationships between different figures, and the ability to apply geometric principles in solving real-world
problems (ibili et al., 2020). For fifth-grade students, key geometry concepts include understanding basic
shapes (such as triangles, rectangles, and circles), properties of these shapes (angles, sides, perimeters, and
areas), and spatial relationships (such as symmetry, congruence, and transformations) (Seah & Horne, 2019).
At this stage, students should also begin to connect geometric ideas to their everyday experiences, such as
identifying shapes in their surroundings or understanding the concept of area in terms of covering surfaces
(Dogruer & Akyuz, 2020).

This investigation was conducted on understudies who have considered geometry fabric in review V. The
populace of this think about were fifth-grade students within the scholarly year 2023/2024 indeed semester.
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In this think about, analysts need to analyze the capacity to get the concept of students in geometry fabric.
Understanding the concept is the foremost important portion of learning arithmetic, an increase in the
understanding of mathematical concepts must be sought after for the success of students within the learning
handle. Concept understanding is one of the numerical abilities or capabilities that are anticipated to be
accomplished in learning science. An understanding of mathematical concepts will be meaningful if
mathematics learning is directed at developing the ability of mathematical connections between various
ideas, understanding how mathematical ideas are interrelated with each other so that a comprehensive
understanding is built, and using mathematics in contexts outside of mathematics (Aledya, 2019).

This inquiry was conducted by testing students through graphic questions as numerous as 5 questions
with geometry fabric concept understanding pointers, to be specific: a). Rehash the concepts that have been
given; b). Classify objects based on scientific concepts; c). Apply concepts algorithmically; d). Connecting
different scientific concepts inside or remotely; e). Display concepts in different numerical representations.
Analysts analyze concept understanding capacity based on high, medium, and low bunches. The following
is a diagram of the categorization results of students in working on the mathematical concept understanding
ability test geometry material.

Category Of Concept Understanding
Ability Of Grade V Students

Low
0,

H High ® Medium ®Low

Picture 1. Concept understanding ability category diagram

The diagram above illustrates the level of students' ability to understand, analyze, and apply mathematical
concepts. This diagram categorizes learners into several categories, such as high, medium, and low based on
certain evaluation results. Each category reflects the level of mastery of mathematical concepts, which can
be used as a reference for designing learning strategies that suit the needs of learners.

Based on the test comes about, appears that there are as numerous as 3 students within the tall gather
category, 6 students within the medium category, and 2 students within the low category. The following is a
clarification of the inquiry about comes about for each pointer. The primary pointer, specifically the pointer
of understanding the concept of repeating the concept that has been given, appears that the question appears
how the capacity to get the concept of understudies on the pointer of repeating the concept that has been
given is thing number 1 with a simple trouble level. The taking after presents student answers to question
number 1.

a. Answers of high-category students b. Answers of low-category students

e erereaeees grme senen sremes mescee 1o eee.

\ ? sebut - | : .
1. Apa nama bangun datar dibawah ini? dan sebutkan unsur-unsumya 1. Apa nama bangun datar dibawah ini? dan sebutkan unsur-unsurnys!

a. b.

Jawab:
9. Lersegi.. Panlang.. mili. ki.. Q. Sudk. ...

B0 ST R T S T e

Picture 2. Student answers to question number 1
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Picture 1 shows the answers of tall and low-category students. Within the answers of high-category
students, students now know the characteristics of rectangular and square-level shapes. This indicates that
students can work on problems in the first indicator, namely knowing the form of questions to analyze flat
shapes well. The picture of the answers of low- category learners shows that students are still unable to
mention the characteristics of square buildings.

The second pointer, specifically classifying objects based on scientific concepts, appears as the question
that shows the students' concept understanding capacity on the marker of classifying objects based on
numerical concepts that have been given is question number 2 with a straightforward trouble level. The taking
after presents student answers to question number 2.

a. Answers of high-category students

b. Answers of low-category students

Picture 3. Student answers to question number 2

The Picture 2 above shows that the answers of high-category learners can know the types and describe
flat shapes that have 4 sides correctly. Whereas in the picture the answers of low- category students show
that students still do not know the types and have not been able to describe flat shapes that have 4 sides.

The third pointer, namely applying concepts algorithmically, shows that the question that shows how the
students' concept understanding ability on the pointers of applying concepts algorithmically that has been
given is question number 3 with an easy difficulty level. The following is presented student answers to
question number 3.

a. Answers of high-category students b. Answers of low-category students

Picture 4. Student answers to question number 3

Picture 3 shows the answers of high-category students who can reply to the questions well and accurately
agreeing to the information asked. In any case, the picture of the answers of low-category students shows
that understudies are still not able to reply to the questions well, and students still have trouble deciding the
equation to be utilized.

The fourth pointer, to be specific connecting different numerical concepts inside or remotely, appears that
the question that appears how students' concept understanding capacity on the pointer of connecting different
numerical concepts inside or remotely that has been given is question number 4 with a troublesome trouble
level. The taking after presents student answers to question number 4.
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a. Answers of high-category students b. Answers of low-category students

Picture 5. Student answers to question number 4

Picture 4 of the answers of high-category students shows that students can reply accurately and can
get the issue well, but students still miss composing the equation utilized. Less. The picture of the answers of
low-category students shows that low-category students have not been able to get the issue well so the answers
created are less exact.

The fifth pointer, specifically showing concepts in different numerical representations, appears the
question appears how the students' concept understanding capacity The pointer of showing concepts in
different scientific representations that have been given is question thing number 5 with a troublesome trouble
level. The taking after presents student answers to question number 5.

a. Answers of high-category students b. Answers of low-category students

Picture 6. Student answers to question number 5

Within the picture of the answers of high-category students, it appears that students can reply to the
questions well and utilize the equation accurately but they still require heading to get the issue. The picture
of the answers of low-category students appears that students have not been able to get the issue well indeed
in spite of the fact that it has been clarified that low-category students are still having trouble.

From the comes about of the consideration, it was found that the capacity to get it numerical concepts
in students was classified within the low category. This conclusion is distinctive from other ponders, which
appears that the capacity to understand mathematical concepts is within the high category. The high category
is research conducted by(Regi & Yanto, 2020; J. Sari & Hayati, 2019). Based on the comes about of inquiry
conducted on course V students, understudies who have the most elevated score on pointer 3 , namely
Applying concepts algorithmically, and the lowest score indicators on indicators 1 and 5, namely restating
concepts that have been given and preparing concepts in various representations. Another thing that was
found was that students still had difficulty distinguishing the characteristics of rectangular and square flat
shapes and a lack of understanding of the problem-solving questions given so they were less precise in
answering the questions.

The following are the findings of investigating discoveries related to the understanding of numerical
concepts of review V understudies in geometry fabric seen from the following pointers: a). pointers of
rehashing concepts that have been given, in this ponder the capacity to restate the concepts of students in
general is still relatively low, this is due to students still having difficulty distinguishing the characteristics of
square and rectangular shapes and students rarely repeating the material that has been taught before.
Furthermore, for high category students, can mention the characteristics of square and rectangular flat shapes
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correctly and they can distinguish between rectangular and square. In the medium category, students can
only mention the characteristics of rectangular shapes correctly, for square shapes they are still not correct in
mentioning their characteristics. While in the low category, students have not been able to mention the
characteristics of rectangular and square shapes and some are wrong in writing the names of flat shapes; b)
Pointer classifies objects based on the concept of number, in this pointer the average student is able to classify
the shape of the level correctly so it is classified as high. Learners in the high category show that learners can
describe flat shapes that have 4 sides correctly. In the medium category, learners can describe flat shapes that
have 4 sides but are not perfect. While in the low category, students show that students have not been able
to describe a flat shape that has 4 sides. c). Pointers of applying concepts algorithmically, in this thought
about the capacity of students to apply concepts was very great, but learners skip key steps. Usually, since
understudies need to hone in on fathoming issues.

In addition, in this study, students belonging to the high and medium categories were able to understand
the isue themselves and were able to work according to the instructions, but there were several steps that they
missed when working on the problem and in determining the right formula to solve the problem. Whereas
within the medium category of understudies after being clarified related to the existing problems they still
need to be guided in working. d). pointers of linking several mathematical concepts internally or externally;
in this indicator, students are generally able to relate to everyday objects but are still wrong in writing the
formula used. In the high category, students can understand the problem themselves and can do the problem
correctly. In the medium category, students still need elaboration related to the questions given before they
can work on them. While in the low category, understudies are still confounded approximately the questions
given. e). pointers of preparing concepts in various mathematical representations; in this indicator in general
students are still lacking in understanding and some still seem confused. Based on the results of initial
interviews which show that students do not really understand story problems well, in the process of working
students still do not understand story problems and need to be reviewed first. In the high category, students
still need to be explained the problems in the problem, then they can do it correctly. Though within the
medium category of understudies after being clarified related to the existing problems they still need to be
guided in working.

Concept understanding in learners of geometry material is influenced by several main factors. The
following are some of these factors, the first is the cognitive ability of learners, the ability to think of learners
greatly affects how learners understand new concepts, including mathematics. Learners who have good
cognitive abilities tend to more easily connect new concepts with prior knowledge. Conversely, learners with
underdeveloped cognitive abilities may struggle to understand abstract concepts such as the relationship
between geometry or spatial figures. As a result, to help learners gain a deeper understanding of geometry
concepts, a stronger visual approach is often required. The second is the learning method, the method used
by the teacher greatly affects the ability of learners to understand concepts. If the methods used focus too
much on memorizing formulas and less on providing context or visualization, learners will have difficulty
understanding the concepts deeply. Interactive learning that involves props, simulations, or technology that
can demonstrate geometry concepts in real-time tends to have a greater effect.

The next factor is the interest and motivation of learners, in this factor learning math is very important
for understanding concepts. Learners who dislike math or find geometry difficult are often less engaged in
learning. In contrast, learners who are motivated and want to learn will be more active in exploring concepts
and asking questions when experiencing difficulties. This causes learners to rely more often on memorization
without understanding the concept thoroughly. And finally, learning resources support, learners' concept
understanding is strongly influenced by the availability of resources such as books, teaching aids, and learning
technology. Schools with limited resources only rely on textbooks or teachers' oral explanations, which are
sometimes not enough to understand abstract geometry concepts.

Based on the comes about of tests and interviews conducted with understudies utilizing pointers of
concept understanding, understudies still have trouble communicating concepts that have been learned, and
a few understudies are not adjust in specifying the characteristics of square and rectangular shapes. In
expansion, understudies have trouble finding the proper equation to fathom the given issue. The difficulty of
understanding mathematics experienced by grade V students in understanding mathematical concepts is that
students do not fully understand geometry material (Sulistiowati et al., 2019). It can be seen from the answers
of understudies when given questions and when members are met, they don't meet the criteria for the markers
set. This is the same as in previous studies, namely, students have difficulty in solving a given problem and
they are lacking in understanding the material that has been given (Setiawan et al., 2023). The inability of
students to understand mathematical concepts when answering questions is one of the causes of students not
being able to learn mathematical concepts completely and accurately (Kamarullah, 2017).
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Factors that influence the low understanding of mathematical concepts students are the use of less varied
learning methods and the lack of support for effective visual aids, as well as students who do not understand
mathematical concepts as a whole so that they have difficulty in developing ideas, information and other
mathematical skills, even if their abilities are very limited, they are unable to solve problems related to
mathematical problems with real life (Permatasari, 2021). The reason students have difficulty understanding
mathematical concepts correctly is that students do not understand mathematical concepts as a whole when
given problems or when the teacher explains the material (Umam & Zulkarnaen, 2022). This is in line with
research which explains that students will have difficulty in understanding mathematical concepts if they do
not understand mathematical concepts as a whole during the learning process (Maryanti & Zulfarazi, 2022).
Another cause of students' difficulty in understanding mathematical concepts is self- confidence
(Permatasari, 2021). This has been proven in previous research, where self-confidence is one of the major
influences on students' behaviour. For example, when they solve math problems or ask the teacher directly
if there is material that is not understood(Dwi & Audina, 2021).

From the clarification of the investigation of the understanding of numerical concepts in lesson V
understudies, the understanding of scientific concepts in understudies is still within the low category. This is
caused by various things, among others, less varied learning methods, lack of support for effective visual aids,
students' lack of confidence, and lack of understanding related to the material being studied (N. Nuraini &
Abidin, 2020). Overcoming this problem requires the efforts of all parties involved, be it teachers, parents, and
students (Triwardhani et al., 2020). The problems related to the concept of mathematics that have been
described above, the researcher aims to provide suggestions to all parties to improve concept understanding
in students. One of them is motivating students to be more enthusiastic and confident in learning
mathematics (Pangestu & Sutirna, 2021). Thus the application of mathematical concepts can be used properly
in solving a problem. If the higher the enthusiasm of students in understanding mathematical concepts, then
when students are faced with a problem related to mathematical concepts the results obtained will be more
optimal (Herzamzam, 2021). So that students become more confident and confident that they can understand
math concepts better (Andayani & Amir, 2019).

The analysis revealed several factors contributing to students' difficulties in understanding geometric
concepts. One key factor is the abstract nature of geometry. Unlike arithmetic, where students can often rely
on memorized procedures, geometry requires a deeper level of spatial reasoning and the ability to visualize
shapes and their properties (Rich & Brendefur, 2018). This suggests that students need more opportunities to
engage with geometry in a hands-on, visual way, using manipulatives and technology to explore shapes and
their transformations (Walkington et al., 2021). Another factor is the students' lack of experience with certain
geometric tools, such as protractors and rulers (Disbudak & Akyuz, 2019). Proper instruction on how to use
these tools is essential for developing students' procedural fluency in geometry (Foster, 2018). Incorporating
more activities that involve measurement and construction of shapes could help students become more
comfortable with these tools. Additionally, misconceptions about geometric properties, such as the idea that
larger shapes always have larger areas or that all triangles have the same shape, need to be addressed explicitly
in the classroom (Ngirishi & Bansilal, 2019). Teachers should focus on correcting these misconceptions through
targeted discussions and problem-solving exercises.

Conclusion

Based on the results of the analysis, it can be concluded that the ability to understand mathematical
concepts of grade V students in geometry material is in the low category. The main difficulty faced by
students lies in understanding and applying the basic concepts of geometry, especially in calculating the area
and perimeter of flat shapes. Factors that influence the low understanding are caused by the use of less varied
learning methods, lack of support for effective teaching aids, support for learning resources, and lack of
confidence in students.

To overcome this problem, teachers should use more interactive visual media during the learning process.
Learners can gain a better understanding of geometry concepts by using props such as 3D models, interactive
geometry apps, or animated videos. To encourage learners to think critically and understand how geometry
is used in the real world, a problem-based learning approach can help. It is expected that learners'
understanding of geometry will improve significantly by using a more innovative learning approach that
actively engages learners. This will make learners better prepared to face challenges in the next grade.
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