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ABSTRACT

The purpose of this study was to analyze the ability to understand students' mathematical
concepts in determining the surface area of a flat side shape of cubes and blocks with the help
of teaching aids. This research method uses qualitative methods with a descriptive approach.
This study describes students' ability to understand mathematical concepts with the help of
visual aids. The subjects of this study were 6 class VIII A students at SMP Negeri 30 Tebo
District. The instruments used were written tests and interview guidelines. Based on the results
of the study, it was shown that the ability to understand students’ mathematical concepts in the
matter of surface area of blocks and cubes with the help of visual aids in class VIII A of SMP
Negeri 30 Tebo Regency was generally in the medium category with the average result
showing that students obtained a score of 75.5. Subjects S1 and S2 can only achieve one
indicator of the three indicators of students’ ability to understand mathematical concepts given.
Subjects S9 and S11 could only achieve two indicators of the three indicators of students' ability
to understand mathematical concepts given. While subjects S31 and S32 were able to achieve
all three indicators of ability to understand mathematical concepts from the three indicators of
students' ability to understand mathematical concepts given that they were able to restate
concepts, classify objects according to certain characteristics and apply concepts
algorithmically.

INTRODUCTION able to understand each subsequent materi

Mathematics is a structured al correctly. Understanding concepts is an
subject and the material is interconnected, ability to master learning material which is
so that when studying material you need to not only limited to recognizing or knowing,
understand the previous material or prereq but also the ability to re-express learning
uisite material. Therefore, students must be material.
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that has been studied using simple language
and being able to apply it. Mathematics
lessons focus on concepts. This means that
students must be able to understand the
concept of the material in
order to solve the problems given.

Understanding concepts is a very
important foundation because mastering
concepts will make it easier for students to
learnmathematics.In studying mathematic
students must first understand mathematic
al concepts so they can solve problems and
apply this learning in the real world
(Nuraziz et al., 2020).

In learning mathematics, there are
several mathematical abilities that must be
possessed, one of these abilities is the
ability to understand concepts. According
to Dwirahayu, so that students can underst
and the subject matter in mathematics,
students must be able to understand the
existing concepts in order to be able to
solve the problems they face (Dwirahayu,
2007). The ability to understand students'
concepts in mathematics lessons is one of
the mathematical skills or abilities that are
expected to be achieved in learning mathe
matics, namely by demonstrating understa
nding of the mathematical concepts they are
studying, explaining the relationship
between concepts and applying concepts or
algorithms in a flexible, accurate, efficient
and precise manner in solving problem. The
ability to understand mathematical
concepts is one of the determinants of
learning objectives. If students can
understand the concept well, it is hoped that
students will be able to master other
mathematical skills such as reasoning,
problem solving and communication.
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Based on the results of
observations made by researchers, the
mathematics learning process carried out,
especially in building materials, still uses
the lecture method when carrying out
learning activities where the learning
process still focuses on the teacher while
students only listen and memorize formulas
and follow the steps given by the teacher.
the teacher, so that students can only solve
questions according to what was taught. If
the form of the questions is
changed students will experience difficulti
es.This can lead to a lack of students'
ability to understand concepts in understan
ding the material presented. Due to the lack
of students' ability to understand concepts,
this has a big impact on student learning
outcomes. It can be seen in the students' low
assignment scores and daily
test scores. The indicators for understandin
g concepts according to (Sumarmo, 2014)
are, restating a concept, applying or
applying the concept algorithmically.

Teaching aids in mathematics can
be interpreted as a set of concrete (real)
objects that are designed, arranged and
created deliberately and are used to help
understand concepts in mathematics. So
teaching aids are tools that explain or
embody mathematical concepts (Annisah,
2017). According to Subadi (2013), one of
the supporters of successful learning and
learning outcomes is using teaching aids,
especially in mathematics learning. For this
reason, in
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this research, teaching aids will be used that
can help students understand concepts and
understand the material of cubes and
blocks. The props used are 3-dimensional
blocks and cubes made from styrofroam.

Cube Shaped Props

Block Shaped Props

In Junitasari's research, Fanny
Hayati (2019) has analyzed students' ability
to understand mathematical concepts in
cubes and blocks, but in this research she
did not use the aid of visual aids. The aim
of this research is to find out how students'
ability to understand concepts in class VIII
A in solving problems on spatial
construction material using aids and
teaching aids.

RESEARCH METHODS

This research uses a qualitative
approach with descriptive research type.
Quialitative research is research that focuses
on describing and analyzing phenomena,
events, social activities,
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beliefs, attitudes, perceptions, thoughts of
people individually and in groups.

The subjects in this research were
students in class VIII A of SMP Negeri 30
Tebo Regency. This data analysis technique
uses the Miles and Huberman model
(Sugiyono, 2015) such as data reduction,
data presentation, and drawing conclusions.
The data collection instrument in this
research was a written test regarding
students’ concept understanding abilities
and the interview process. The concept
understanding ability test questions consist
of three indicators, namely restating the
concepts that have been studied (questions
number 1 and 2), classifying objects
according to mathematical concepts
(questions number 3 and 4), and applying
concepts algorithmically (questions
number 5 and 6 ).

From the results of written tests
on students' conceptual understanding
abilities, researchers can group research
subjects into 3 categories, namely high,
medium and low according to the following
table:
Table 1 Category of Student Value
Groups

Categor | Score | Numbe
y Range r of

Subject
S
Low 0<x 8
Categor | < 58
Medium | 59 17
Categor | <x
y < 85

High 86 7
Categor | <«x
y <100
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Table 2 Research Subject

N | Studen | Sco | Group
0 |t’s re
Name

1. |S1 25 | Low

2. | S2 41,6 | Low

3. 189 66,6 | Mediu
m

4, | S11 70,8 | Mediu
m

5. |S31 91,6 | High

6. | S32 100 | High

Subjects Low  Group
Understanding Ability

1. Indicators restate concepts that have been
studied (questions no. 1 and 2)

a. Analysis of the work results of S1
subjects
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Figure 1 Answer S1 Restates the Concept

Based on the results of subject
S1’s work on indicators restating the
concepts that have been studied, subject S9
has not been able to explain the meaning
and elements of blocks and cubes, subject
S1 has also not been able to answer
question number 2 because he does not
know the formula. Therefore, it can be
concluded that S1 subjects have not been
able to restate the concepts they have
learned.
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b. Analysis of the work results of S2
subjects

7Figu re 2 Answer S2 Restates the Concept

Based on the results of the
Master's subject's work on indicators
restating the concept, the Master's subject
has not been able to solve the problem
given. Therefore, it can be concluded that
the S2 subjects have not been able to restate
the concepts they have learned.

2. Indicators classify objects based on
mathematical concepts that have been
studied (questions no. 3 and 4)

a. Analysis of the work results of S1
subjects

In this question, subject S1 was unable to
answer questions number 3 and 4 regarding
the elements of blocks and cubes. So in this
section the S1 subject does not get any
points at all. Therefore, it can be concluded
that S1 subjects are unable to classify
objects based on mathematical concepts.
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b. Analysis of the work results og S2
subjects
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Figure 3 S2 Answer Classifiying Objects

Based on Concepts Mathematics
Based on the results of the Master's
subject's work on indicators for classifying
objects based on mathematical concepts,
the Master's subject has not been able to
name the spatial structure in question.
Therefore, it can be concluded that S2
subjects have not been able to classify
objects based on mathematical concepts.

3.Indicators apply concepts algorithmically
that have been studied (questions no. 5 and
6)

a. Analysis of S1 subject work results
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Figure 4 S1 Answer Applying Concepts
Algorithmically

Based on the results of S1
subject's work on indicators applying
concepts algorithmically, S1 subject has not
been able to solve existing problems.
Therefore, it can be concluded that S1
subjects have not been able to apply
concepts algorithmically.

b. analysis of S2 subjects work results
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In this question, subject S2 did not answer
all the questions given.

Based on the results of the S2 subject's
work on indicators applying concepts
algorithmically, the S2 subject has not been
able to solve problems regarding the
surface area of blocks and cubes. Therefore,
it can be concluded that Masters subjects
are not yet able to apply concepts
algorithmically

Subject Medium Group Concept
Understanding Ability

1. Indicators restate concepts that have been
studied (questions no. 1 and 2)

a. Analysis of subject S9's work results
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Figure 5 Answer S9 Restates the Concept

Based on the results of subject
S9's work on indicators restating a concept
that has been studied, subject S9 was able
to explain the meaning and elements of a
cube, for the meaning of blocks subject S9
still does not understand but for the
elements of blocks it is correct. Therefore,
it can be concluded that subject S9 is able
to restate the concepts that have been
learned
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b. Analysis of S11 subjects work results

Figure 6 Answer S11 Restates the
Concept

Based on the results of subject
S11's work on indicators restating the
concepts that have been studied, subject
S11 was able to explain the meaning and
elements of blocks and cubes, although
incompletely, while subject S11 was still
unable to explain the meaning of blocks
correctly. Therefore, it can be concluded
that subject S11 is able to restate the
concepts that have been studied

2. Indicators classify objects based on
mathematical concepts that have been
studied (questions no. 3 and 4)

a. Analysis of subject S9's work results
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Figure 7 Answer S9 Classifying Objects
Based on Mathematical Concepts

7). kube

Based on the results of subject
S9's work on indicators for classifying
objects based on mathematical concepts,
subject S9 was not able to name the spatial
structure in question. Therefore, it can be
concluded that subject S9 has not been
able to classify objects based on mathemati
cal concepts.
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b. Analysis of S11 subjects work result
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Figure 8 Answer S11 Classifying Objects
Based on Mathematicals Concepts
Based on the results of subject S11's work
on indicators for classifying objects based
on mathematical concepts, subject S11 has
not been able to name the spatial structure
in question. Therefore, it can be concluded
that S11 subjects have not been able to
classify objects based on mathematical

concepts.

3.Indicators apply concepts algorithmically
that have been studied (questions number 5
and 6)

a. Analysis of subject S9's work results
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Figure 9 Answer S9 Applying Con(;epts
Algorithmically

Based on the results of subject
S9's work on indicators of applying
concepts algorithmically, subject S9 was
able to understand the questions given so it
can be concluded that subject S9 was able
to apply concepts algorithmically.
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b. analysis of subjects S11 work results

5 -oxc Pl #pPE-LED
— 2x20 X1lO+20 S5 + LorS
2 X 200 £l ESO
2% B850
ZOo om™

poy

G- LpL P
f

cz8>

G
&

\l ‘, 1w

,[(90

[ 1qocm™ :
Figure 10 Answer S11 Applying Concepts
Algorithmically

Based on the results of subject
S11's work on indicators of applying
concepts algorithmically, subject S11 was
able to correctly state the formula for the
surface area of blocks and cubes. It's just
that there are problems when adding up the
final results. Therefore, it can be concluded
that subject S11 is able to apply concepts
algorithmically.

Subject High Group
Understanding Ability

1. Indicators restate concepts that have been

studied (questions no. 1 and 2)

a. Analysis of subject S31's work results
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Concept

Figure 11 Answer S31 Restates the
Concept

Based on the results of subject
S31's work on indicators restating the
concepts that have been studied, subject
S31 is able to explain the meaning and
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elements of cubes and blocks, and is able to
find the surface area of a cube correctly.
Therefore, it can be concluded that subject
S31 is able to restate the concepts that have
been studied.

b. analysis of subject S32 work reesults
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Figure 12 Answer S32 Restates the
Concept

Based on the results of subject
S32's work on the indicator of restating
concepts that have been studied, it can be
concluded that subject S32 is able to restate
concepts that have been studied well and
correctly.

2. Indicators classify objects based on
mathematical concepts (questions no. 3 and
4)

a. Analysis of subject S31 work results
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’ Figure 13 Answer S31 Classifying
Objects Based On Mathematical Concepts

elragopar

Based on the results of subject
S31's work on indicators for classifying
objects based on mathematical concepts,
subject S31 was not able to name the
geometric shapes referred to in question
number 4. Subject S31 only focused on the
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elements of geometric shapes which only
have 12 edges in blocks. Therefore, it can
be concluded that subject S31 has not been
able to classify objects based on mathemati
cal concepts.

b. Analysis of subject S32 work results
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Figure 14 Answer S32 Classfying Objects

Based on Mathematical Concepts
Based on the results of S32's work on
indicators for classifying objects based on
mathematical concepts, it can be concluded
that subject S32 is able to classify objects
based on mathematical concepts.

3.Indicators apply concepts algorithmically
(questions no. 5 and 6)
a. Analysis of subject S31's work results
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Discussion

Based on the analysis of research
results regarding the ability to understand
mathematical concepts in the material of
cubes and blocks using props, it was found
that students in the low group generally do
not have a good understanding of the
concepts and cannot use props correctly.
Low group students were only able to solve
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Figure 15 Answer S31 Applying Concepts
Algorithmically

Based on the results of subject
S31's work on indicators applying concepts
algorithmically, subject S31 was able to
solve problems according to the correct
steps. Therefore, it can be concluded that
subject S31 is able to apply concepts
algorithmically.

b. Analysis of subject S32 work results
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Figure 16 Answer S32 Applying?oncepts
Algorithmically

Based on the explanation above, a
conclusion can be made regarding the
characteristics of understanding mathemati
cal concepts regarding block and cube
geometric material using teaching aids at
each subject level, namely:

questions on the indicator of restating the
concepts they had learned. Meanwhile, the
indicator applies concepts algorithmically
that have been studied and classifies objects
based on mathematical concepts, the low
group is unable to complete it.

For students in the medium group,
it was found that students in the
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medium group generally had quite good
ability to understand concepts. Medium
group students have been able to fulfill the
indicators of restating the concepts they
have learned and the indicators of applying
the concepts algorithmically that they have
learned. Meanwhile, in terms of the
indicator of classifying objects based on the
mathematical concepts that have been
studied, students in the medium group are
still reversed in answering the existing
questions.

Meanwhile, for the high group
students, it was found that the high group
students generally had a very good
understanding of the concept. High group
students have been able to fulfill the 3
existing indicators, namely restating the
concepts they have learned, classifying
objects based on mathematical concepts
and applying concepts algorithmically.

CONCLUSION
The conclusions from the research and
discussion regarding students' ability to
understand concepts in solving problems on
the surface area of geometric figures using

teaching aids are:
1. The ability to  understand
mathematical concepts of class VIII
A students is generally in the
medium category. It can be seen
from students with the ability to
understand  high-level concepts
consisting of two subjects S31 and
S32, students are able to solve
problems on all indicators, namely
restating  concepts, classifying
objects according to certain
properties and applying concepts
algorithmically. Students with the
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ability to understand concepts at a
medium level consist of two
subjects S9 and S11, students are
able to solve problems on indicators
restating a concept and are able to
solve problems on indicators
applying concepts
algorithmically. Meanwhile, studen
ts with low level abilities consist of
two subjects S1 and S2, students are
only able to solve problems on the
indicator of restating a concept.

2. From the results of the written test,
students only mastered two of the
three indicators of the ability to
understand mathematical concepts.
These indicators are restating
concepts and applying concepts
algorithmically. For the indicator
restating the concept, 75% (24
students) were able to master the
indicator, while for the indicator
classifying objects based on
mathematical concepts, 22% (7
students) were able to master the
indicator, and the indicator applied
the concept algorithmically by 72%
( 23 students) who were able to
master these indicators.
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