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Abstract

Misconceptions are a significant challenge in mathematics
learning, indicated by students' misconceptions that do not align
with scientific concepts. This mismatch often occurs in the One
Variable Linear Inequality (PtLSV) material. This study aims to
diagnose and analyze in depth the types of misconceptions
(theoretical, classificational, and correlational) experienced by
seventh-grade students of MTsN Kota Batu when solving PtLSV
problems. This study uses a qualitative approach with a case
study type. The main instruments used are a four-tier diagnostic
test to select subjects and in-depth task-based interviews to
explore the reasons behind the answers. A total of 61 students
were tested, and 32 students (approximately 52.5%) were
identified as having misconceptions. After further analysis of the

32 students who had misconceptions, 14 students (43.75%) had
theoretical misconceptions, 10 students (31.25%) had
classificational misconceptions, and 8 students (25%) had
correlational misconceptions. Then, six students (two for each
type of misconception) were selected as interview subjects. The
results showed that students with theoretical misconceptions
misinterpreted definitions or symbols, students with
classificatory misconceptions categorized and modeled variables
incorrectly, while students with correlational misconceptions
made errors in algebraic conceptual relationships.

Keywords:
Misconceptions; Four Tier Diagnostic Test; Linear Inequality
Problems

A. INTRODUCTION

Misconceptions defined as a situation in which a person's understanding of a concept does not
align with the scientific understanding recognized by experts (Suparno, 2013). In mathematics,
misconception is part of students' inaccurate mathematical thinking, resulting in the answers
students give to problems being less than accurate (Holmes dkk. 2013). Misconceptions occur
because of incorrect understandings that students bring into the classroom, which then hinder the
assimilation of new knowledge. Therefore, in-depth identification of misconceptions is an important
component because they can hinder the learning process of students in understanding subsequent
concepts (Satuti, 2025).

There are many types of misconceptions according to experts, for example Amien (in Fardah
& Palupi, 2023), misconceptions are classified into three types: theoretical misconceptions (errors in
understanding facts/concepts), classificational misconceptions (errors in grouping facts into
categories), and correlational misconceptions (errors in understanding the relationship between
events or incorrect assumptions). Several studies discussing misconceptions in mathematics
learning, including those by Asbar (2017), Latifah dkk (2020), Arianta dkk (2023), Manfaluthy &
Yuhana (2024), dan Maulida (2025) tend to be dominated by quantitative approaches using
diagnostic tests to identify misconceptions. Therefore, this study was reformulated to identify and
classify misconceptions in depth qualitatively through task-based interviews after subject selection
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using the four tier diagnostic test. This qualitative focus aims to reveal the cognitive structures and
specific reasons behind the formation of various types of misconceptions among students.

Misconceptions often arise in mathematics learning, especially in the topic of Linear
Inequalities in One Variable (PtLSV). This topic is considered difficult, so misconceptions often occur
in various forms, including: theoretical misconceptions (incorrect representation of concepts in
symbols), classification misconceptions (incorrect determination of solution sets), and correlational
misconceptions (incorrect application of PtLSV with other materials) (Cahyaningrum, 2023). In other
research, it was found that theoretical misconceptions were that students did not understand how to
create mathematical models related to linear inequalities with one variable, in classification
misconceptions students did not understand the differences between variables, coefficients and
constants, and in correlational misconceptions it was found that students performed algebraic
operations, namely adding variables with constants (Lestari dkk., 2022). The importance of
mastering PtLSV is reinforced by PISA 2022 data which shows a decline in math ability scores, in
which this material is included (Kemendikbudristek, 2023). PtLSV is a foundational subject involving
an understanding of algebra and number operations (Restuningsih & Khabibah, 2021). Therefore,
mastering PtLSV material is crucial as a foundation for learning subsequent material.

Student misconceptions can be analyzed using various diagnostic tests, such as interviews,
open-ended tests, or multiple-choice tests consisting of two, three, or four tiers (Gurel dkk., 2015).
Each test has advantages and disadvantages. In identifying misconceptions, the four-tier diagnostic
test is considered superior to the three-tier diagnostic test. Its advantage lies in the separation of
questions regarding confidence in the answer and confidence in the reason, resulting in clearer and
more specific data (Nurulwati & Rahmadani, 2020). As a development of diagnostic tests, the four-
tier diagnostic test functions to diagnose students' level of understanding through four levels: (1)
questions; (2) confidence in the answer; (3) reasons for the answer; and (4) confidence in the reason
(Zulfikar dkk., 2017). This test accurately assesses misconceptions that are free from errors or
ignorance, although the testing process requires a longer time. Due to its advantages, the four-tier
diagnostic test was chosen as a diagnostic instrument to select subjects which in this context will
discuss the forms of misconceptions that occur in grade 7 students of MTsN Kota Batu in solving
linear inequality problems with one variable.

B. METHODS

This research uses a qualitative approach, specifically a case study type of research with the
research subjects of grade VII students of MTs N Kota Batu who have studied the material of linear
inequalities with one variable. A total of 61 students (N=61) will be tested and 6 students (n=6) will
be selected for in-depth interviews. The instruments used in this study were four tier diagnostic test
sheets and interview guidelines. Before being given to students, the instrument was validated by
expert validators, namely lecturers in mathematics education at Maulana Malik Ibrahim State Islamic
University who had at least two years of teaching experience. The aspects validated included the
suitability of the material to the seventh grade curriculum, the construction of questions (including
the relationship between tiers in the diagnostic test), and the clarity of language. Based on the
validator's suggestions, the instrument has been revised and declared valid for use in research.

The data collected were the results of the four-tier diagnostic test for grade VII students to
identify students with misconceptions and the results of further interviews regarding the reasons for
their answers. The results of the four tier diagnostic test can be classified into several categories:
misconceptions, not understanding the concept, errors, and understanding the concept (Gurel, et all,
2015) which are presented in Table 1.

Table 1. Four Tier Diagnostic Test Answer Combinations

Answer Combination

No. Category Confidence of Confidence of
Answer Reason
Answer Reason
1 Mi i True Sure False Sure
2 isconception True Not Sure False Sure
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3 False Sure False Sure
4 False Not Sure False Sure
5 True Sure True Not Sure
6 True Sure False Not Sure
7 True Not Sure True Sure
8 Don't Understand True Not Sure True Not Sure
9 the Concept True Not Sure False Not Sure
10 False Sure True Not Sure
11 False Sure False Not Sure
12 False Not Sure True Not Sure
13 False Not Sure False Not Sure
14 Error False Sure True Sure
15 False Not Sure True Sure
16 Understand the True Sure True Sure
Concept

Source: Gurel et all, 2015

This study began with the administration of a four-tier diagnostic test to seventh-grade
students. The test used in this study was a four-level diagnostic test containing mathematical story
problems on PtLSV material. The questions consisted of two types of answers, namely essays and
multiple-choice questions at level four. The test results of the multiple-choice test were analyzed to
classify students based on their conceptual understanding (understand the concept, misconceptions,
errors, and do not understand the concept). Students identified with misconceptions were further
analyzed on their essay answers to classify them into misconception types (theoretical, classificatory,
or correlational). Two students from each misconception type were then selected as research
subjects and interviewed in depth to explore the misconceptions they experienced when solving
linear inequality problems with one variable.

C. RESULT & DISCUSSION

This study began with the administration of a four-tier diagnostic test to 7th-grade students
of MTsN Kota Batu who had studied the material of linear inequality with one variable, namely class
7E and class 7], totaling 61 students. Based on the results of the first four-tier diagnostic test that had
been conducted on the two classes, the results of students’' answers were categorized into four
categories of understanding levels, namely misconceptions, do not understand the concept, errors
and understand the concept.

Number of Student Answers on Each Combination
from Four Tier Diagnostic Test

20 17 15

15 I ;10
10 I 4 4 3 5
2 ml LT - —

Don't
Misconception Understand the Error Understand the
Concept
Concept
m 7E Grade 17 6 4 3
m7G Grade 15 10 4 2

B 7E Grade ®m7G Grade
Figure 1. Number of Students Answers on Each Combination from Four Tier Diagnostic Test

Figure 1 shows the number of answer combination categories from 30 students in class 7E
and 31 students in class 7G. The number of students experiencing misconceptions in the two classes
was 32. Sixteen students did not understand the concept. Eight students made errors in answering
the questions, and five students understood the concept. Based on the results of these answer
categories, the answers of students experiencing misconceptions were recategorized into three
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categories: theoretical misconceptions, classification misconceptions, and correlational
misconceptions.

Number of Students' on Each Misconception Category

8 7 7 7 7
g |
c
[«B}
s 3 3
S B 1
e 1
g 0 o . [ |
IS Theoretical Misc. CIaSS|f|_cat|onaI Correlational Misc.
2 Misc.
m /E Grade 7 3 7
m7]) Grade 7 7 1

Misconception Category

m7E Grade ®7]Grade
Figure 2. Number of Students’ on Each Misconception Category

Based on Figure 2, it can be seen that 14 students (43,75%) experienced theoretical
misconceptions, 10 students (31,25%) experienced classification misconceptions, and 8 students
(25%) experienced correlational misconceptions. From this classification, 2 students were selected
each representing each type of misconception, namely 2 students with theoretical misconceptions
(student A and student B), 2 students with classification misconceptions (student C and student D)
and 2 students with correlational misconceptions (student E and student F) to be interviewed in
more depth regarding the misconceptions they experienced. The following is an explanation
regarding each type of misconception in solving linear inequality problems with one variable:

1. Theoretical Misconceptions in Solving One-Variable Linear Inequalities
The first theoretical misconception in student A, namely experiencing a misconception with
the correct answer, is shown by the results of the four tier diagnostic test in Figure 3 below:

k=201 2L 1. Pilihlah jawaban yang benar mengenai lebar minimum kebun Pak Huda!
- X (- 75 30 meter
R — X 5 meter
RnC 7, L) I ¢ "o/ 40 meter
B0 &R+ L ) 4> o d. Tidak ada jawaban yang sesuai
s Al ' + L 2. A kamu yakin dengan jawaban yang kamu pilih pada soal nomor 1?
Voo gl (" Yakin
; b. Tidak Yakin
8oL 4¢ L7 3. Apa alasan kamu memilih jawaban pada soal nomor 17

X Saya menyelesaikan masalah dengan mencoba berbagai ukuran lebar kebun yang
£ i ( ¥ A ,'. mungkin sampai mendapatkan keliling yang sesuai.
b. Saya menyelesaikan masalsh dengan menggunakan konscp keliling persegi
. 1 panjang schingga mendapatkan lebar kebun yang sesuai.
Ve H A ¢. Saya menyclesakan masalah dengan menggunakan konsep keliling untuk
menentukan pertidaksamaan schingga diperoleh hasil lebar minimum kebun.
/’ d. Alasan lain:

4. Apakah kamu yakin dengan alasan yang kamu pilih pada soal nomor 37
2 ) Yakin
> 5"/ b. Tidak Yakin

Figure 3. Student A's Four Tier Diagnostic Test Results

Based on Figure 3, student A wrote the circumference of not less than 180 as ">" and the final
result was that the minimum width of the garden was 35 meters. In addition, the combination of
answers in the four tier diagnostic test at the first level was correct, at the second level was sure, but
at the third level the reason given was wrong and at the fourth level the belief in the reason was sure.
This shows that the answer is correct but there is an error in the process of working so that it meets
the criteria for theoretical misconceptions. This is also supported by the results of the interview with
student A in the JW-SA-WO01 section, student A also interpreted the symbol not more than as "<" and
in the JW-SA-WO02 section student A interpreted the symbol not less as ">" as shown by the following
interview results:
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PW-SA-W01 : "Try writing 3 not more than 4 here!”

JW-SA-WO01 . (student writes 3 < 4)

PW-SA-W02 . "Try writing the circumference not less than 180. The
circumference is symbolized by K not less than 180!"

JW-SA-W02 : (student writes K > 180)

Furthermore, the second theoretical misconception in student B, namely experiencing
misconception with the correct answer, is shown by the results of the four tier diagnostic test in
Figure 4 below:

1. Piliblah jawaban yang benar mengenai lebar minimum kebun Pak Huda!

iz 2UD 49 ¥ e 2., 30 meter
2 > ’ {35 meter
- —— ©. 40 meter
\ U7 X 14 \ 1§ d. Tidak ada jawaban yang sesusi
’ 2. Apekah kamu yakin dengan jawaban yang kamu pilih pada soal nomor 12
£ A "0 S Yakin
A104248% > b, Tidak Yakin

. Apa elasan kamu memilih jawsban pada soal nomor 17 ]

a. Saya menyelesaikan masalah dengan mencoba berbagaiWkuran lebar kebun yang |
mungkin sampai mendapatkan keliling yang sesuai. ]

W Sia masalsh dengan konsep keliling persegl
panjang schingga mendapatkan lebar kebun yang sesuai.

¢ Sy masalah dengan konsep keliling untuk
menentukan pertidaksamaan sehingga diperolch hasil leber minimum kebun.

d. Alasan lain: ..........

Apekah kamu yakin dengan alasan yang kamu pilih pada sosl nomor 3?7
) A Yakin
» b, Tidak Yekin

»

Figure 4. Student B's First Four Tier Diagnostic Test Results

Based on Figure 4, student B wrote the circumference of not less than 180 as ">" and the final
result was that the minimum width of the garden was 35 meters. In addition, the combination of
answers in the four tier diagnostic test at the first level was correct, at the second level was sure, but
at the third level the reason given was wrong and at the fourth level the belief in the reason was sure.
This shows that the answer is correct but there is an error in the process of working so that it meets
the criteria for theoretical misconceptions. This is also supported by the results of the interview with
student B in the JW-SB-W02 section, student B interpreted the symbol not less as more than and in
the JW-SB-W03 section, student B also interpreted the symbol not more than as "<" as shown by the
following interview results:

PW-SB-W01 . "Lookatthisone (K = 2(p + 1) > 180)! Why did you write
it like this?"

JW-SB-W01 . "Hey, no less is more.”

PW-SB-W02 : "No less is more?"

JW-SB-W02 . "Yes."

PW-SB-W03 . "Try writing 3 not more than 4."

JW-SB-W03 : (student writes 3 < 4)

Based on the test and interview results, it can be said that students with theoretical
misconceptions experience errors in understanding the concept of inequality. This is evident from
students' incorrect interpretation of the term "not less than," in this case students assume that not
less than is "more than." Students ignore other information that should also be considered, namely
the concept of equality. In this case, not less than means more than or equal to. The theoretical
misconceptions experienced by students are caused by incomplete information (misinformation)
obtained by students. In addition, theoretical misconceptions are also shown from errors in writing
mathematical notation, namely "<" which indicates not less than.

2. Classification Misconceptions in Solving One-Variable Linear Inequality Problems
The first classification misconception in student C, namely experiencing a misconception with
the correct answer, is shown by the results of the four tier diagnostic test in Figure 5 below:

b 5 P + 20 1. Piliblah jawaban yang benar mengenai lebar minimum kebun Pak Huda!
& 30 meter
. X 38 meter
e 40 meter
k= 2p + 24 d Tidak ada jawaban yang sesuai
y 2. Apaksh kama yakin dengan jawaban yang kamu pilh pada soal pomor 17
o S Yakia
180 £ 2((p+20)+ 274 B Tidak Yaki
3. Apaalasan kam ilih jawaban pada soal nomor 17 ]
490511 + 40+ J‘P 4 Suy masalah dengan mencoba berbagai ukuran lebar kebun yang |
180 rmungkin sampai mendapatkan keliling yang sesusi.
<4 L +490 b, Saya menyelesaikan masalsh dengan menggunakan konsep keliling persegi |
40 s mendspetkan lebar kebun yang sesuai.
< a4 c saikan masalsh dengan menggunakan koasep kelling untuk |
an ingga di hasil | i
140 ¢ 4 ‘ o Karena. saya mencoba-col
4354 4 Apakah kam yakin dengan slasan yang kam pih pada soal somer 37
Yakin
35¢2 b, Tidak Yakin
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Based on Fig Figure 5. Student C's Four Tier Diagnostic Test Results e than the width

as "p + 20" and the width of the garden as "I" and the final result was that the minimum width of the
garden was 35 meters. In addition, the combination of answers in the four tier diagnostic test at the
first level of the answer was correct, at the second level it was confident, but at the third level the
reason given was wrong and at the fourth level the belief in the reason was confident. This shows
that the answer is correct but there is an error in the process of working so that it meets the criteria
for a classification misconception. This is also supported by the results of the interview with student
Cin the JW-SC-WO03 section, student C believes that if the length of the garden is 20 meters more than

the width it can be expressed as "p + 20". which is shown by the following interview results:

PW-SC-W01 . "Why did you answer this 2(p + 20) + 217"

JW-SC-W01 :  "Because the length is 20 meters more than the width."

PW-SC-W02 1 "Since the length is 20 meters more than the width, so the
length is increased by 207"

JW-SC-W02 i "Yes."

PW-SC-W03 :  "Areyou sure about your analogy?"

JW-SC-W03 : "Yes."

Furthermore, the second classification misconception in student D, namely experiencing
misconceptions with wrong answers, is shown by the results of the four tier diagnostic test in Figure
6 below:

mis ol = _-1\ i 1. Pilihlah jawaban yang benar mengenai lebar minimum kebun Pak Huda!
g 8. 30 meter
b. 35 meter
¢. 40 meter
@7 Tidak ada jawaban yang sesuai
Ko bk W 2. Apaksh kemu yakin dengan jawsben yang kemu pilih pada soal nomor 17
& Yokin
LV b, Tidak Yakin
_ap+) = 3. Apaalasan kamu memilih jawaban pada soal nomor 17
a. Saya menyelesaikan masalah dengan mencoba berbagal ukuran lebar kebun yang
ng = |86 mungkin sampai mendapatkan keliling yang sesuai. |
A L . b, Saya menyclesalkan masaleh dengan menggunakan konsep keliling persegl
" L M panjang schingga mendapatkan lebar kebun yang sesual,
_ Lxsu -18°7 ¢ Says menyelesaikan masalsh dengan menggunakan konsep keliing untuk
- menentuken pertidaksamaan xhingg diperoleh hasil lebar minimum
$ y eV

= o -G ST d. Alasan lain: o202 bl derees

1 2 4. Apaksh kamu yakin dengan slasan yang kamu pilih pada soal nomor 37
N x  Yokin
b, Tidak Yakin

Figure 6. Student D's Four Tier Diagnostic Test Results

Based on Figure 6, student D initially wrote the length of the garden as x and the width of the
garden as y. In the process of working, student D changed the length of the garden to 20, the final
result of the minimum width of the garden was —140 meters. In addition, the combination of answers
in the four tier diagnostic test at the first level of the answer was wrong, at the second level it was
sure, with the reason given at the third level being wrong and at the fourth level the belief in the
reason was sure. This shows that the answer is wrong and there is an error in the process of working,
but the student is sure of the answer and reason so that it meets the criteria for a classification
misconception. This is also supported by the results of the interview with student D in the JW-SD-
WO01 section. Initially, student D made an example of the length of the garden with the variable "x"
and the width of the garden with the variable "y" because the values were not yet known. In the
process section shown in JW-SD-W04, student D stated the length of the garden as "20" because in
the question it was known that the length of the garden was 20 meters more than the width indicated
by the following interview results:

PW-SD-W01 . "Why did you answer this way in the example?”
JW-SD-W01 1 "Because the length of the garden is 20 meters longer than
the width. Since the length is unknown, it's assumed to be
a variable."
PW-SD-WO02 . "Are both variables?”
JW-SD-W02 i "Yes"
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PW-SD-W03 . "Okay, so why is the length suddenly 20? Originally, it was
assumed to be the variable x?"

JW-SD-W03 . "It makes it easier to find the width."
PW-SD-W04 : "Why did you choose 207"
JW-SD-W04 . "Because the problem states that the length of the garden

is 20 meters longer than the width."

Based on the test and interview results, it can be said that students with classification
misconceptions experience failure in carrying out the algebraic process. This failure occurs when
creating mathematical models based on the given problem, this is caused by the students' inability
to identify information in the given problem, especially related to determining variables and several
things related to variables. Students textually interpret unknown elements in the problem with
variables such as "x" or "y", while in other information, the two variables may be related to each
other so that the simplification process can be carried out and a more relevant mathematical model
can be obtained.

3.  Correlational Misconceptions in Solving One-Variable Linear Inequality Problems
The first correlational misconception in student E, namely experiencing a misconception with
a wrong answer, is shown by the results of the four tier diagnostic test in Figure 7 below:

1. Piliblah jawaban yang benar mengenai lebar minimum kebun Pak Huda!
2P+ 2 ‘{ . 30 meter
o 3 = 35 meter
Lo £ 27(L* 20) 4 20 (b) %o
N : &, Tidak ada jawaban yang sesuai
= lt" £ 24U +26 + 201 l 2. Apaksh kanw yakin dengan jawsban yang kam piih peda soal nomor 12
g . % Yakin
< [80 £ 2L+ A6 + 2 b, Tidak Yakin
¥ 3. Apaalasan kamu memilih jawaban pada soal nomor 12 :
=18 £ 4 +26 % Saya menyelesaikan masalsh dengan mencoba berbagei ukuran lebar kebun yang
ey 3 mungkin sampai mendapatkan keliling yang sesuai. R
s b, Saya menyelesaken masalsh dengan menggunakan konsep kelling persegi 1y
o £ 4L panjang schingga mendapatkan lebar kebun yang scsual. 3
: . maslah dengan konsep keliling untuk
= ko I ingga dipervit hedll Wbar minimm Xsbon,
— ¢
4 Apakshki kin dengan slasan yang kamu pilih pada soal nomor 32
X Yakin
= 40 ) 4 L b. Tidak Yakin
2

Figure 7. Student E's Four Tier Diagnostic Test Results

Based on Figure 7, student E performs the algebraic operation “2({ + 20) + 2!” to become
“21 4+ 20 + 20” and the final result is that the minimum width of the garden is 40 meters. In addition,
the combination of answers in the four tier diagnostic test at the first level is wrong, at the second
level it is sure, but at the third level the reason given is wrong and at the fourth level the belief in the
reason is sure. This shows that the answer is wrong and there is an error in the work process but the
student is sure of the answer and the reason given so that it meets the criteria for correlational
misconceptions. This is also supported by the results of the interview with student E in the JW-SE-
W01 section, student E stated that “2l + 20 4 2!” is obtained from the multiplication result “(2(I +
20) + 21)” 2 times 1 then added to 20 then added to 2I. In JW-SE-WO02, student E understands that the
concept used is an algebraic concept. To ensure his understanding, student E was asked to operate
“2(x + 5)” given the result of JW-SE-W03 was “2x + 5”. However, student E stated that he already
understood the meaning of multiplication in JW-SE-W04 as shown by the following interview results:

PW-SE-WO01 . "Okay, now look at this answer. Why did you answer it that
way?"

JW-SE-W01 : "Because this is 2, then multiply it by this (1), then add this
(20), then add this (21)."

PW-SE-W02 . "What concept is being used?"

JW-SE-WO02 :  "Algebra”

PW-SE-WO03 . "Now, how can you operateon 2 (x + 5)?"

JW-SE-W03 . "Soitbecomes2x + 5."

PW-SE-W04 . "Do you understand the meaning of multiplication?”

JW-SE-W04 . "Understood.”

Furthermore, the second correlational misconception in student F, namely experiencing
misconceptions with the correct answer, is shown by the results of the four tier diagnostic test in
Figure 8 below:
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*Pieeh - v- fJ\ 1. Pilihlah jawaban yang benar mengenai lebar minimum kebun Pak Huda!
2-Y a. 30 meter
5 B 35 meter
c. 40 meter
& o d. Tidak ada jawaban yang sesuai
S e [ 2. Apekeh kamu yakin dengan jawaban yang kamu pilih pada soal nomor 12
) \V“«" o Yakin
b, Tidak Yakin
3. Apa alasan kamu memilih jawaban pada soal nomor 17
8. Saya menyelesaikan masalah dengan mencoba berbagai ukuran lebar kebun yang |
mungkin sampai mendapatkan keliling yang sesusi.
b. Saya menyclesaikan masalsh dengan menggunakan konsep keliling persegi |
penjang schingga mendapatkan lebar kebun yang sesuai.
c. Saya menyclesaikan masalah dengan menggunakan konsep keliling untuk
menentukan pertideksemaan schingga diperoleh hasil leber minimum kebun.

an alasan yang kamu pilih pada soal nomor 37

b. Tidak Yakin

Figure 8. Four Tier Diagnostic Test Results for Student F

Based on Figure 8, student F performed algebraic operations by changing the “>" sign to “<”
several times and then changing it again at each work process and obtained the final result of the
minimum garden width of 35 meters. In addition, the combination of answers in the four tier
diagnostic test at the firstlevel of the answer is correct, at the second level is not sure, but at the third
level the reason given is wrong and at the fourth level the belief in the reason is sure. This shows that
the answer is correct but there is an error in the work process so that it meets the criteria for
correlational misconceptions. This is also supported by the results of the interview with student F in
the JW-SF-WO01 section S6 stated that if the answer changes, the inequality sign also changes. In JW-
SF-WO03 and JW-SF-W04, S6 confirmed that he had studied the algebra material and had understood
it as shown by the following interview results:

PW-SF-W01 . "First, lwanted to ask, why did you answer like this? At first

it was =, then it became <, then this one was =, then the
sign changed again. Why?"

JW-SF-W01 . "Because the answer keeps changing.”

PW-SF-W02 . "Oh, so if the answer keeps changing, you have to change
the sign?"

JW-SF-W02 i "Yes.”

Based on test and interview results, students with correlational misconceptions failed to
perform algebraic operations to solve linear inequalities. This was evident in several algebraic
operations that did not conform to the rules or properties of algebraic operations and the concept of
inequality. Students with classificational misconceptions tended to use their own methods to solve
these algebraic operations.

Based on the results of the presentation and data analysis from two subjects on each type of
misconception, it was found that the theoretical misconceptions of the four-tier diagnostic test and
interviews showed that students experienced misconceptions related to the interpretation of the
sentence "notless than" in the problem to become ">". This is in line with the indicators of theoretical
misconceptions, namely errors in explaining the definition of the concept of the material being
studied (Prawira, 2017). Although students may have good math grades and demonstrate proficiency
in answering textbook questions and exam questions, their understanding of the basic principles of
linear inequality is often still uncertain (Biney dkk, 2023).

The classification misconceptions from the results of the four-tier diagnostic test and
interviews indicate that students experience misconceptions in categorizing or writing the variable
length of the garden. It is known that in the question the length of the garden is 20 meters more than
the width, the student wrote it as "p + 20" and other students also wrote it as "20". This is in line
with the indicators of classification misconceptions, namely students incorrectly categorize the
elements contained in the material of linear inequalities of one variable (Ainiyah, 2016).
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Classification misconceptions experienced by students include errors in writing variables in the
material of linear equations of one variable (Fitriyah, 2024). In line with Biney (2023) who stated
that one of the weaknesses of students in linear inequalities of one variable is interpreting it.

In correlational misconceptions, there are two types of misconceptions, the first is an error
in algebraic operations related to the distribution operation 2(l + 20) + 2l becomes 2! 4+ 20 + 2l so
that the final result of the minimum width is 40 meters. This is in line with Musabik's (2021) research,
where the subject provided an incorrect explanation in simplifying algebraic forms and the subject
provided an incorrect explanation in the final result, so the subject experienced correlational
misconceptions both in simplifying distributive algebraic operations and the final result. Second,
students experienced errors related to changes in inequality signs during algebraic operations,
namely if the answer changes, the direction of the inequality sign is changed. This is in line with
Mestika's (2021) research that students experienced misconceptions in the arithmetic operation
"moving segments"” students tend to think that if the segment is moved, the sign changes. This proves
that in line with Bicer's (2014) opinion that correlational misconceptions in the material of linear
inequalities in one variable require students to understand other mathematical concepts such as
algebra, trigonometry, and analytical geometry.

D. CONCLUSION

Based on the results of data analysis and discussion, it can be concluded that this study
successfully identified three types of misconceptions according to Amien experienced by students in
solving One Variable Linear Inequality (PtLSV) problems, which were verified through the Four-Tier
Diagnostic Test and in-depth interviews:

1. Theoretical misconceptions are demonstrated by students' characteristics in interpreting the
concept of inequality. Inaccurate student interpretations of the concept of inequality indicate a
misinterpretation. Students tend to ignore other related information, focusing solely on their own,
inaccurate understanding.

2. Classification misconceptions are demonstrated by students’ failure to create a mathematical
model relevant to the problem. This failure is caused by the students' inability to identify the essential
elements contained in the problem and to make connections between these essential elements and
other elements that may be related.

3. Correlational misconceptions are demonstrated by students' errors in performing algebraic
operations to solve linear inequalities. These errors occur because students ignore the properties
and rules of algebraic operations or the concept of inequality, and tend to use their own methods in
solving the problem.

Overall, students’ misconceptions occur comprehensively, starting from the stage of
understanding the language of the problem (theoretical), modeling the problem (classificational), to
carrying out algebraic manipulation (correlational), indicating the need for learning interventions
that focus on strengthening basic concepts, interpreting mathematical sentences, and applying
algebraic operation rules.

In addition, the misconceptions hidden behind the correct answers are an important finding of
this study, demonstrating the success of the Four-Tier Diagnostic Test and interviews in uncovering
the misconceptions hidden behind the correct final answers. In some subjects, students provided
numerically correct PtLSV solution answers, but analysis at the level of confidence and reasoning, as
well as interviews, showed that their conceptual understanding was inaccurate (e.g., correct results
were obtained from mutually canceling errors or incorrect reasoning). These misconceptions
included fundamental hidden misunderstandings, even among students with correct answer scores,
indicating the need for learning interventions focused on strengthening basic concepts, interpreting
mathematical sentences, and applying algebraic operation rules.
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