INTERNATIONAL JOURNAL OF CONTEMPORARY STUDIES IN EDUCATION
VoL. 03 No. 02 (2024) 115-126

© 2024 by Edupedia Publisher is licensed under CC BY 4.0 .

INTERNATIONAL JOURNAL OF
CONTEMPORARY STUDIES IN

I1JCSE |JZ'"°€§E

https://journals.eduped.org/index.php/ijcse
E-ISSN 2963-0282 €]
P-ISSN 2963-5993

EDUPEDIA

Identifying the Mathematical Concept Understanding Ability of Junior
High School Students in Learning Linear Function Material

Vivi Eviyanti Valentine’, Tuti Alawiyah?, Irmawati Liliana Kusuma Dewi3, Tri
Nopriana*

1234 Mathematics Education, Universitas Swadaya Gunung Jati
JI. Perjuangan No.01 Cirebon City

DO https://doi.org/10.56855/ijcse.v3i2.994
Received January 15, 2024; Accepted April 20, 2024; Available online July 5, 2024

Abstract: Understanding mathematical and mathematical concepts is one of my fundamental abilities.
Therefore, it is necessary to teach mathematics by emphasizing concept understanding so that students
are trained to solve problems with the concepts they understand appropriately. This study aims to analyze
the knowledge of mathematical concepts of students at junior high school level grade VII on linear
function material. This research is qualitative research with a descriptive method. The research subjects
were VIII grade students, as many as 33 students. Data collection through two description questions was
then analyzed according to the ability of high, medium, and low student categories. Furthermore, direct
interviews were conducted to obtain more in-depth information about students' understanding of
mathematical concepts. The results showed that 39.39% of students had high-category mathematical
concept understanding ability (ST), 6.06% of students in the medium category (SS), and 54.55% of students
in the low category (SR). ST fulfills all indicators with the correct answer, and SS fulfills all indicators, but
the answers produced could be more precise. SR cannot apply concepts, so it only fulfills some indicators,
which results in errors in solving problems.

Keywords: Concept Understanding, Linear Functions.

1. Introduction

Maths is a compulsory subject because it is essential to learn. This means that math has a vital role in helping
people understand and solve problems in everyday life. To solve problems in learning mathematics, it is
necessary to understand each problem given. However, mathematics is also often considered an unloved
subject. Rosita et al. (2021) said that mathematics is very disliked because it is seen as a complicated subject.

Understanding mathematical concepts is the main foundation in learning and mastering mathematics.
Understanding mathematical concepts is the ability of students to solve, describe, and convey using their
language. Students memorise material and understand the concepts studied to improve their understanding.
The idea itself is a basic understanding that is the key to understanding the concept of the material students
study. Therefore, students with good concept-understanding skills can support their learning process so that
they can solve the mathematical problems they face. Based on this, students who are said to understand a
mathematical concept can solve issues related to new material. According to Nussy, Laurens & Ayal (2022).
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stated that concept understanding is needed to help students correctly remember formulas and the meaning
of learning. Therefore, the basis that must be instilled in students to learn mathematics is first understanding
mathematical concepts Pebrianti & Puspitasari, (2023).

In essence, understanding this concept is very important as a basis for learning mathematics to make
learning mathematics more meaningful for students. By understanding mathematical concepts, students can
also develop higher-order thinking skills so that students are trained in solving problems logically. However,
it can be accepted that many students still need to understand concepts better. If students get a different type
of problem from the example given, they cannot solve it. Meanwhile, students' knowledge of mathematical
ideas is very influential in solving mathematical problem:s.

Meanwhile, students can only solve problems if concept understanding is optimal. According to Yanala,
Uno, & Kaluku (2021). Students will need help determining the right formula if they only rely on memorising
formulas without understanding concepts. Therefore, the inability to understand concepts can cause difficulties
for students in solving mathematics problems. Consequently, students need to understand concepts to
improve their understanding of mathematics material. This means that knowledge of mathematical concepts
is the ability of students to understand and master a material so that they can apply it in learning mathematics.

The facts show that there are still many students who need help learning linear function material, so there
are difficulties in solving problems. A linear function is one of the junior high school materials that discusses a
polynomial function whose variable is a power of one or a function whose graph is a straight line. Judging
from the results of student sheets, students still need help converting problems into mathematical models and
solving linear functions. In this study, researchers must conduct research on students' mathematical concept
understanding ability, especially in linear function material. So, this research specifically aims to identify
students' mathematical concept understanding ability in learning linear function material.

2. Methodology

This research is qualitative research with a descriptive method. The method aims to analyze the understanding
of mathematical concepts of Class VIII junior high school students in solving mathematical problems on linear
function material. The subjects of this research consist of 33 students.

Students' understanding of mathematical concepts is obtained from test results on linear function material.
Student test results are grouped based on the categories of high, medium, and low concept understanding. In
analyzing, researchers coded ST for subjects with high-category students, SS for subjects with medium-
category students, and SR for subjects with low-category students. Criteria for grouping understanding based
on the average and standard deviation the criteria used are:

Table 1 - Mathematical Concept Understanding Test Results

Criteria Category
Score < mean-standard deviation High score
Average-standard deviation of scores <Value<Average+standard
deviation of scores Medium
Score > Average Low

Utami & Kusumah, (2023).

The research instruments were two mathematical concepts: understanding test questions and interviews.
According to Yunita, A., & Lovia, L. (2023), the concept understanding test aims to determine student ability.
Data is obtained through the results of the response to the answers to student test questions and the results
of interviews. The test questions given were in the form of description questions on linear function material.
At the same time, the interview results are needed to explore or seek more in-depth information from the
results of the student's responses to the test questions. The study of the ability to understand mathematical
concepts is measured using three indicators, as seen in Table 2.
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Table 2 - Mathematical concept understanding test questions

Indicator of concept Problem Indicators on Understanding
understanding Concepts in Linear Functions

Understand mathematical concepts Identify data or concepts in the information given, and students
can write what is known and asked from the problem.

Use certain arithmetic operations. Calculate the mathematical process by including the concepts
used in each work step and students.
Apply problem-solving concepts. Linking one concept to another and expressing it in mathematical

symbols determines the solution and why students can use
problem-solving algorithms appropriately.

Dewi, I L. K. (2021).

3. Results and Discussion

3.1 Results

The mathematical concept understanding of students used as subjects in this study can be seen from the
acquisition of description test scores on linear function material. Based on the test scores, the understanding
of mathematical concepts is grouped into three categories: high, medium, and low. To determine the
boundaries of these categories, data from students' test scores is taken, as shown in Table 3. Criteria for
Understanding Mathematical Concepts of Students After knowing the average value is 40.60, based on the
analysis of 33 students, there are 13 in the high category, 2 in the medium category, and 18 in the low category.
This shows that students' minimum and maximum values are 25.77 and 55.43

Students in the high category have been able to answer the questions correctly, and the solutions are
based on the indicators of concept understanding. As for students who are categorised as medium, they can
answer questions, but not all indicators of understanding the concept are responded to, and errors occur.
Furthermore, students with low mathematical concept understanding need help understanding mathematical
concepts, especially in linear function material. The test results show that students are still low. The cause of
students' low knowledge of mathematical concepts is that students need to be more able to solve concept-
understanding problems correctly. Half the students need to correct many things, such as choosing indicators
for arithmetic operations and applying concepts to problem-solving. This shows that students need help
understanding mathematical concepts when explaining the relationship between concepts and appropriately
using concepts in problem-solving.

After obtaining the results of the mathematical concept understanding test, the next step is to conduct
interviews to get more in-depth information about understanding mathematical concepts from students'
answers. The research results are described by paying attention to the process of understanding mathematical
concepts seen by each student in answering questions.

The criteria for understanding mathematical concepts in students with high, medium, and low categories
can be seen in Table 3. The score acquisition in each category refers to the criteria calculation in Table 1.

Table 3 - Criteria for Students' Mathematical Concept Understanding

Category Interval Number of Percentage (%)
Students
High x > 55,43 13 39,39
Medium 25,77 < x < 5543 2 6,06
Low x < 25,77 18 54,55

Table 3. shows that from the results of 33 students, it can be seen that many students fall into the category
of low mathematical concept understanding, as many as 18 with a percentage of 54.55%. Meanwhile, some
students fall into the high and medium categories. There are only 13 students who can understand
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mathematical concepts, with a percentage of 39.39%, and in the moderate category, which amounted to 2,
with a rate of 6.06%. The mathematical concept of understanding test results on linear function material is
based on grouping in each category, namely high, medium, and low.

Based on the test results given to students, they have answers that researchers need to analyze in depth.
When analyzing researchers' code students with ST, SS, and SR, these students received linear function
material. The following sections are the test results from the students.

In the first problem, students are asked to solve a linear function problem: A taxi company sets a "flag
drop" fare of Rp5,000, and passengers are charged Rp2,000/km. Andre rents a taxi for a distance of 6 km. How
much money does Andre have to pay?

Dll:eﬁlun' ) Pif‘USaL\aM Yoegi Ienerapgan {or'q@ byea Pitv Sebesar £000

Dr{anﬂ,,. : BUOf’&\ UOHO 30“5 AGI'US c&bq‘jor’)

Given: A taxi company charges an open-door fare of 5,000
Ask: How much money should be paid?

High Students (ST)

DIFO:FA[M ' Pem&almom e mene(afﬁan ‘(W{f “Bvlmﬁnfu”
Sebetar Rp. 5000 Perwmpang clibebarian harga
2000 [km . Andre menyeun taesi Sefouk Gk

Dl:h"ﬂh ' Btfd”&‘gbal\ Uaﬂj 3“”{\ AOIUY (‘ﬁbajar aflag‘e")

Given: A taxi company charges an open-door fare of 5,000
passengers are charged 2,000/km
Andre hired a taxi for 6 km.

Ask: How much money should Andre pay?

Low Student (SR)

Fig. 1 - ST and SR's written results on problem 1 Indicator 1

In Figure 1, the answers of ST and SR are the indicators of understanding mathematical concepts. The
answers above show that ST and SR have been able to write detailed information, such as answering story
problems in general. If there is a problem in the form of a story, ST and SR can write what is known and what
is asked in the issue. It can be seen in the answers of ST and SR a) that the taxi company applies an open door
of 5,000, and passengers are charged a price of 2,000/km. Andre rented a taxi for 6km; b) asked how much
money should be paid. This result is in line with Ramadhani & Aini's research (2020), which says that students
can mention the relationship between what is asked and what is known and explain that what is known is
enough to answer what is asked. ST has fulfilled the indicator of understanding mathematical concepts in linear
function material.

118



Valentine, et al. International Journal of Contemporary Studies in Education. Vol. 03 No. 02 (2024) 115-126

JOU.JOb 3 - ax +« b

)

y =2.00(6) + 5.00
y =12.000 + 5.00

:j - | 7. 00O

J.adi vang yang harus dibayar andre adalah FHORELZ,

s

Answer: y=ax + b
y = 2.000(6) + 5.000
y = 12.000 + 5.000
y = 17.000

So, the money that Andre has to pay is 17,000.

Fig. 2 - SS's written result on problem one indicator 1

Figure 2 results from SS's answer in the concept understanding category. The answer above shows SS

cannot write detailed information by answering story problems. If there is a problem in the form of a story, SS
must first write down what is known and asked in the issue so that SS does not immediately write the linear
function formula, namely y = ax + b, to do the calculation operation. Based on the analysis of the answers
above, SS still needs to fully meet the indicators in understanding mathematical concepts in linear function
material. This result is in line with Yufentya et al. (2019), who said that students cannot correctly represent

concepts from images to their mathematical models, meaning that SS still needs to fulfil the ability to
understand mathematical concepts.

Answer. Open the door= 5.000

Jawab : Buea pnfo = Si000
ibebentan harja Yangy havg aQibagar 200 feye
Andre tengews aes; Sead = Ckm
= 6X 200+ corp

1200 + S0
13000

"

'

Charged the price to be paid 2,000/km
Andlre hired a taxi for 6 km
6 x2.000 + 5.000
12.000 + 5.000
17.000

Fig. 3 - ST's written result on problem one indicator 2

Figure 3 is ST's answer in the indicator of using arithmetic operations. The answer above shows that ST

has been able to write what is known and asked about in the problem. ST can write the linear function formula,
namely y = ax + b. Then, ST explained the answer by inputting what he already knew. 6 x 2.000/km + 5.000
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then ST multiplied first 6 x 2.000/km = 12.000 then to the sum12.000 + 5.000 = 17.000/ open the door.
Based on the answer above, ST can solve the problem according to the understanding indicators obtained
from the material learned and produce the correct final result. In line with Dewi & Waluya's research (2021),

students' concept understanding is perfect, as evidenced by students being able to connect and represent the
information obtained to solve problems smoothly.

Jowab . y = ax + b

y :2.00(e) + 5.00
y =12.00 * 5.0

S [7. 000

7

Jadi , vang yang harus diboyar andre adaloh 17.000 /.

Answer y =ax + b
y = 2.000 (6) + 5.000
y = 12.000 + 5.000
y = 17.000

So, the money that Andre has to pay is 17,000.

Fig. 4 - SS's written result on problem one indicator 2

Figure 4 is SS's answer in the indicator of using counting operations. The answers above show that SS
could not write what was known and asked about in the problem. This is in line with Agustini & Pujiastuti
(2020), who state that the subject needs help converting story form problems into mathematical sentences
due to a need for more reading to understand what is asked in the issue. But SS can write the linear function
formula, namely y = ax + b, then SS explained his answer by entering 2.000 (6) + 5.000 then SS multiplied

first 2.000 (6) = 12.000 then to the addition 12.000 + 5.000 = 17.000/ open the door so that it produces the
correct final result.

Jownb ™ boka Suto” - S000 x 2 (Karena Pinds clibura 2x)
Menyewa Aaegy  Sejavk 6k

Answer: Open the door= 5.000 x 2 (because the door was opened twice)
hired a taxi 6 km

6x2 = 12

5x2 =10

12 + 10 = 22.000

Fig. 5 - SR's written result on problem one indicator 2
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Figure 5 is SR's answer in the indicator of using arithmetic operations. The answer above shows that SR
has been able to write what is known and asked about in the problem. However, when entering the formula,
SR experienced calculation operation errors that resulted in the wrong answer. 12 4+ 10 = 22.000, which
resulted in SR's mistake in producing the wrong answer. The correct result of the calculation operation is
12.000 + 5.000 = 17.000. Following the interview results, SR made a mistake in the operation, so SR should
have paid for the steps that should be followed according to the formula. This result is in line with the research
of Kanduli et al. (2018), which suggests that the factors that cause errors in understanding the basic concepts
of algebra itself are due to students' low understanding ability, lack of mastery of the material, and lack of
thoroughness in the completion process.

In the second problem, students are asked to work on a linear function problem, namely when
investigating the length of a candle after burning; it is known that the length becomes 10 cm after 4 minutes
to 7 cm after 10 minutes of burning. Suppose the candle shortens at a constant rate. Answer the following
questions.

1. Find the length of the candle before it burns
2. How many minutes did the candle burnout take?
Students' answers to the second problem: First indicator

Xi =4 By =18 }Ch, 2)
}(X.,g,) - J

Fig. 6 - ST's written result on problem 2 Indicator 1

In Figure 6, ST's answer indicates understanding mathematical concepts. Based on the answer above, it is

correct. In work, ST has done according to the correct steps. Namely, ST determines first that will be generalized
as x,, xz dan y,, y,. ST wrote the formula for the equation of the line, % = % correctly. After ST entered
all the variables into the formula, it produced the line equation y:—;O = %. Based on the interview results, ST
began to experience errors when applying arithmetic operations; when continuing to the next stage, ST could
only work until the result of the line equation. y:—;O = %. The mistake caused ST to produce an incorrect

answer. It can be seen in Figure 6. that the student has understood the problem given and can choose the
calculation operation, namely memorizing the value of the first variable and determining it into the formula.
ST is careless when operating the calculation and experiences errors when solving the problem. This result is
in line with Gusmania & Agustyaningrum's research (2020), which states that in the calculation process, if there
is an error, it will result in an incorrect solution.
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Misal @ X, =4 X2 =IO
Y. =10 Y4a =7
(4,10) (10.7)
Jowab @ y-10  X-4
7-10  10-4

Fig. 7 - SS's written result on problem 2 Indicator 1

In Figure 7, it can be seen that SS can present the form of the problem into its mathematical model, and
SS has worked according to the correct steps; namely, SS first determines what will be generalized as x4,
x, dan yi,y,. SS did not write the line equation formula 2=2* = == First, SS directly puts the variables into

2= Y1 X2—X1
the formula correctly. However, during the working process, SS made mistakes when applying calculation

operations. The mistake was made during the calculation operation ";i=x7_4, resulting in students

experiencing errors and producing incorrect answers. The correct result for the calculation operation is y —
10 = — %+ 2. Ased on the interview results, SS experienced errors when calculating cross-multiplication. It can

be seen in Figure 7, which shows that students can only solve problems up to the calculation operation stage
because they experience errors in answering. Hence, the answers produced by these students are less precise.
The mistakes made by students are when calculating the problems given, so students are wrong in finding the
results obtained (Ratri & Azhar, 2022). Kanzunuddin and Wanabuliandri (2018) stated that one of the things
that affect the lack of understanding of mathematical concepts is students who can only solve one of the
problems in the indicator.

Misal @ % = menit
Y : panjang

X1 =4 Xa =10 (x-,Hn) CXa,Ba')
3[ =0 33 < 7

Fig. 8 - SR's written result on problem 2 Indicator 1

Figure 8 shows that SR can change the problem into a mathematical model, such as memorizing x4,

xz dan y;,y,, and SR can write the line equation formula, namely % = % correctly. However, while
2= 1 2741
. . . . . —-10 -4 .
working, SR experienced errors during the calculation operation y_—3= XT which caused the student to

experience mistakes, resulting in an incorrect answer. The correct result for the calculation operation is y —

122



Valentine, et al. International Journal of Contemporary Studies in Education. Vol. 03 No. 02 (2024) 115-126

10 = — %+2. Based on the interview results, SR had difficulty solving the problem when applying the

calculation operation. This can be seen in Figure 8, which shows that students experience errors when working
on calculation operations that result in the resulting answers being less precise. In line with the research of
Saputri, (2019), errors occur due to the lack of students' ability to perform calculation operations, which is
caused by students' lack of accuracy in performing calculations, resulting in incorrect answers.

Students' answers to the second problem of the second indicator

= @(3 -10) (3) Cx@

és_ o = -3x-12

gx = 63 (’60) t 12
-3x -12 = by t6O
_3)( + 63 -] ID- ) éo

73—//

Fig 9 - ST's written result on problem 2 Indicator 2

"

In Figure 9, the student's work regarding the indicator of using arithmetic operations is shown, indicating
that ST cannot perform calculations accurately, resulting in less precise final calculations. ST should have
continued the first step in the first indicator, which was to simplify the form of the y:—;o = 766;4 to produce y —
10 = — §+ 2.based on the analysis, it can be seen that ST lacks an understanding of algebraic concepts. ST
experienced calculating errors from the interview results, resulting in the wrong answer. In line with the
research of Jingga, Mardiyana, & Setiawan, R. (2017), which states that calculation errors include students
making mistakes in giving or writing signs of mathematical operations, students making mistakes in
performing calculation operations in mathematics, such as adding, subtracting, multiplying, and dividing.

e) y-10) - —3(x—w

by -jo =-3x-4
-0 +4 =-3% -6y
—G - "3)‘ - 63

by :-3x +¢
Yy =-3X +6 -6
Yy =-3x

Fig. 10 - SS's written result on problem two indicator 2

In Figure 10. SS can use and select the operation to be used. However, SS needed help applying the
calculation operation during the process, resulting in the wrong answer. OpenOpen(6)(y — 10) = —3(x — 4)
parens eresultedinthe wrong answer. The correct answer on the indicator of applying the calculation operation
is 1—10=— %x + 2. When determining the value of x, the next step is to change it into the y variable so that
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y= —%x +24+10,y = — %x + 12 (line equation) because what is asked is the length of the candle before it
burns, then replace x with 0. become y = —%x +12, y = —%(O) + 12. The correct result for the calculation

operation is y = 12. Based on the interview results, in the first step, SS did not have difficulty changing the
problem to a mathematical model. Still, SS needed help applying the calculation operation, producing an
incorrect answer in line with research conducted by Gusmania, & Agustyaningrum, (2020), which states that in
the initial calculation process, errors in calculation operations will result in incorrect solution results.

3.2. Discussion

Based on the results of analyzing student answers from two problems related to the ability to understand
mathematical concepts in the first and second problems, it is obtained overall that each student's ability to
understand mathematical concepts has a different level. There are 13 students in the high category (ST),
meaning that students have been able to solve problems with the correct answers. Students have high concept
understanding ability. ST understands the problem given and can choose the calculation operation used; when
performing calculation operations, students experience errors. This result is in line with the research of Ratri &
Azhar (2022), which states that the mistakes made by students who incorrectly know the procedures or steps
used in solving the problem and mistakes make students unable to find the correct final answer.

Furthermore, two students in the moderate category (SS) show that SS has yet to understand
mathematical concepts based on the indicators of understanding mathematical concepts. While SS can only
understand the problem or task given, and at the stage of doing calculations, students need help answering
the questions provided. In line with Pujiati's research Kanzunnudin & Wanabuliandari (2018) state that one of
the things that affect the lack of understanding of mathematical concepts is students who are only able to
solve one of the problems the indicator. At the same time, 18 students in the low category (SR) showed that
they needed help to fulfil the indicators of understanding mathematical concepts. SR solved the problem given
in the situation, but SR had difficulty continuing the problem when doing calculations. This result is in line with
the research of Hakim, & Daniati, (2014), which says that these difficulties occur due to students' need to
understand mathematical concepts, especially in counting operations.

The above findings are relevant to previous research conducted by Gultom, & Tambunan, (2022), which
states that understanding of mathematical concepts in expressing student functions is still low, according to
Devi Liana (2020), which states that the things that become factors in not achieving the mathematical
understanding ability test on each indicator used to result in less than the maximum mathematical
understanding ability of students. It can be seen in students' mathematical errors when solving problems.
Refinanda et al. (2021) stated that the subject's error lies when operating the arithmetic work, so the subject
needs a higher understanding.

Student difficulties in understanding problems can be overcome by using engaging learning media such
as PowerPoint presentations (Bawamenewi, et al., 2023), and interactive multimedia-based learning (Angraini
& Fitri, 2023). Additionally, recommendations that can be given in this study include developing teaching
materials that are tailored to the needs of mathematical understanding abilities. The practicality test results of
teaching materials based on mathematical understanding abilities show that teaching materials need to be
prepared to achieve mastery of students’ mathematical understanding abilities (Rosita, Nopriana & Dewi,
2017).

4. Conclusion

Based on the results of the research and discussion described above, students in grade VIII of junior high
school in one of Cirebon City showed that mathematical concept understanding there were 13 students
(39.39%) showing high understanding, 2 students (6.06%) showing moderate understanding, and 18 students
(54.55%) showing low understanding, with an average score of 40.60. ST was able to fulfil all indicators, while
SS fulfilled the indicators but needed to be more precise in the final result. SR needed to fulfil the indicators,
resulting in difficulty in solving the problem. The cause of students' low understanding is that they need to be
more precise in solving problems and experience many mistakes, especially in choosing calculation operations
and applying concepts. This means that students' understanding of mathematical concepts when solving
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problems still needs to improve. Therefore, understanding mathematical concepts needs to be related to
problems in the form of stories.

5. Recommendations

Based on the data analysis and discussion results, it is evident that students' concept understanding skills still
require improvement. The findings of this study serve as crucial information for prospective teachers and
current educators, highlighting the need to better understand students' grasp of mathematical concepts.
Concept understanding is fundamental in mathematics learning; therefore, teachers are encouraged to design
learning activities that enhance students' comprehension of mathematical concepts. To address this need, it is
recommended that future researchers develop or design learning approaches that are straightforward to
comprehend. This will enable the implementation of problem-based learning activities that engage students
with the concepts they are studying. Additionally, ensuring that students have a solid understanding of basic
concepts before advancing to more complex ones is essential for fostering a deep and lasting understanding
of mathematics.
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