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Abstract

This study aims to identify the types of misconceptions experienced by seventh-grade junior
high school students when solving fraction operation problems. A descriptive qualitative
approach was employed, involving five students selected through purposive sampling as the
research participants. Data were collected through essay tests and classroom observations. The
findings revealed three major types of misconceptions: generalization misconceptions, in
which students applied whole-number procedures to fraction operations; calculation
misconceptions, involving procedural and computational errors in performing fraction
operations; and notation misconceptions, characterized by incomplete responses that omitted
appropriate units, mathematical symbols, or concluding statements. Low-performing students
exhibited a greater variety of misconceptions than high-performing students. Although some
students performed the calculations correctly, they still demonstrated misconceptions in
presenting their solutions completely and contextually. These findings highlight the
importance of teachers' understanding of students' reasoning processes in order to accurately
identify and effectively address mathematical misconceptions.
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Introduction

Mathematics is one of the fundamental disciplines introduced to students from the
elementary school level. Despite being taught from an early age, mathematics remains a
challenging Student for many students (Suciati, 2021). It is often perceived as one of the least
preferred school Students because its concepts are considered difficult to understand and retain.
As a result, many students become disengaged from mathematics learning, particularly when
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they struggle to comprehend the material (Rahmawati et al., 2024). Similarly, Kurniawati and
Ekayanti (2020) argued that mathematics instruction differs from other disciplines due to its
distinctive methodology and relatively high level of conceptual complexity.

As a universally applicable discipline, mathematics plays a significant role in
technological advancement, contributes to the development of various scientific fields, and
fosters logical reasoning skills (Fidayanti et al., 2020; Luritawaty et al., 2026). In response to
rapid technological development, the education sector is required to continuously adapt by
integrating information and communication technologies into mathematics teaching and
learning to improve educational quality (Jayantika & Namur, 2022). Consequently, efforts to
advance technology must be accompanied by continuous improvements in the quality of
mathematics education (Simanjuntak et al., 2021; Rahayu et al., 2023).

According to the objectives of mathematics education outlined in the Indonesian Ministry
of National Education Regulation No. 22 of 2006, students are expected to develop conceptual
understanding, recognize relationships among mathematical concepts, and apply mathematical
concepts or algorithms accurately, efficiently, and flexibly in solving problems (Nurkamilah,
2021; Hidayat, 2024). These objectives highlight the importance of conceptual understanding
in mathematics learning. Mathematical concepts are organized systematically, hierarchically,
and logically, enabling students to build more complex knowledge upon previously acquired
fundamental concepts (Fridatama et al., 2021; Hidayat & Nuraeni, 2022). Therefore,
mathematics instruction should not merely emphasize the transmission of knowledge but
should also promote students' mathematical competence, critical thinking, and problem-solving
skills (Dwi et al., 2023).

Fractions constitute one of the fundamental topics introduced in mathematics from the
early stages of education (Saputri, 2021; Afriansyah & Turmudi, 2022). Although fractions are
included in the basic mathematics curriculum, students frequently experience difficulties in
understanding fraction concepts, particularly at the junior high school level (Anggraeni et al.,
2020). Fraction concepts are widely recognized as among the most challenging topics in
mathematics learning. These difficulties often arise because students tend to treat fractions
merely as mathematical symbols to be manipulated procedurally without understanding their
underlying conceptual meaning (Nur'Ariyani, 2023). A sound understanding of fractions is
essential because the concept serves as a foundation for learning mathematics at secondary and
higher education levels (Ulfa et al., 2021).

These learning difficulties may lead to misconceptions, namely incorrect understandings
that students mistakenly believe to be correct. Misconceptions frequently occur in fraction
operations and therefore require careful identification and remediation (Sadiah & Afriansyah,
2023). Students who fail to develop accurate conceptual understanding may encounter
persistent learning difficulties that negatively affect their future mathematical achievement
(Nur'Ariyani, 2023). Furthermore, Atiqgoh and M. (2021) argued that misconceptions interfere
with the acquisition of new mathematical concepts and adversely affect students' problem-
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solving performance. Consequently, eliminating misconceptions should become a major
concern for both teachers and students (Aldianisa et al., 2021).

Nevertheless, students' misconceptions in mathematics cannot simply be attributed to the
perception that mathematics is inherently difficult (Muchyidin et al., 2020; Rahma &
Afriansyah, 2024). Teachers themselves construct mathematical understanding based on their
own experiences, which may not always align with scientifically accepted mathematical
concepts. Moreover, several mathematical concepts are inherently abstract, counterintuitive,
and conceptually demanding, making them difficult to teach and learn effectively.
Consequently, teachers may also develop misconceptions regarding the content they teach.
This highlights the importance of restructuring teachers' conceptual understanding as an
essential step toward reducing misconceptions in mathematics instruction (Arifiati et al., 2023).

Misconception analysis seeks to identify and explain students’ conceptual
misunderstandings in order to determine the nature and sources of those misconceptions
(Sadiah & Afriansyah, 2023). Although misconceptions have become an important research
topic in mathematics education, their complexity continues to hinder efforts to improve
students' mathematical understanding. Recent studies have provided valuable insights into the
various types of misconceptions, their effects on students' mathematical learning, and effective
approaches for identifying and addressing them. In particular, recent literature reviews have
synthesized findings concerning common mathematical misconceptions and their underlying
causes (Putri, 2024).

Teachers' understanding of students' misconceptions enables them to develop more
effective instructional strategies that promote accurate conceptual understanding (Nasution et
al., 2021). Sadiah and Afriansyah (2023) emphasized that identifying misconceptions in
fraction operations allows teachers to assist students in correcting conceptual errors while
addressing the learning difficulties they experience. More importantly, teachers can determine
precisely where misconceptions occur and subsequently implement appropriate instructional
interventions. It is also important to note that misconceptions are not limited to low-achieving
students; they may also be found among students with moderate and high levels of academic
achievement.

Based on the classification proposed by Sadiah and Afriansyah (2023), this study adopts
three categories of misconceptions in fraction operations: generalization misconceptions,
calculation misconceptions, and notation misconceptions. The indicators associated with
each category are presented in Table 1.

Table 1. Types and Indicators of Student Misconceptions

Types of Misconceptions Indicators

Generalization Misconception Misconceptions in equalizing denominators
Misconceptions in understanding mixed fractions
Misconceptions in understanding fraction operations
Calculation Misconceptions Misconceptions in performing fraction calculations
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Types of Misconceptions Indicators
Misconceptions in simplifying fractions
Notation Misconceptions Misconception in ignoring the use of brackets

Misconceptions regarding the use of fraction operation
notation

The participants in this study consisted of five seventh-grade students who had completed
instruction on fraction operations. Based on their problem-solving performance, the students
were classified into three achievement levels: high, moderate, and low. The classification
criteria, adapted from Malikha and Amir as cited in Sadiah and Afriansyah (2023), are
presented in Table 2.

Table 2. Students' problem-solving proficiency level

Criteria Score
High 80 <X <100

Moderate 60 <X <80
Low 0<X<60

Although previous studies have extensively investigated students' misconceptions in
fraction learning, limited attention has been given to analyzing misconceptions based on
students' problem-solving performance levels. Therefore, this study -classifies students
according to their problem-solving performance and examines the characteristics of
misconceptions exhibited by each group.

This study aims to analyze the mathematical misconceptions exhibited by seventh-grade
junior high school students in solving fraction operation problems. Specifically, it seeks to
provide a comprehensive description of the types of misconceptions experienced by students
and to identify the possible factors contributing to their occurrence.

METHODS

This study employed a descriptive qualitative approach to obtain an in-depth
understanding of the phenomena experienced by the research participants, including their
behaviors, perceptions, motivations, and actions. This approach emphasizes the comprehensive
description of phenomena through words and language within their natural context. Data were
collected using naturalistic methods to capture the conditions of the variables, themes, or
phenomena as they occurred during the study (Aldianisa et al., 2021).

The study focused on analyzing junior high school students' misconceptions regarding
fraction operations. Data collection was conducted on 10-11 May 2025. The participants
consisted of five seventh-grade students enrolled in the 2024/2025 academic year from a junior
high school located in Muara Labuh Village, Sungai Pagu District, South Solok Regency,
Indonesia. The participants were selected using a purposive sampling technique.
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Data were collected through two instruments: (1) an essay test on fraction operations
designed to identify students' mathematical misconceptions, and (2) classroom observations
conducted to support and validate the findings obtained from the written responses.

The essay test consisted of five open-ended questions covering fraction operations and
was developed based on the misconception indicators proposed by Sadiah and Afriansyah
(2023).

Students' responses were analyzed descriptively by identifying the types of
misconceptions exhibited in each solution. The identified misconceptions were subsequently
classified into three categories, generalization misconceptions, calculation misconceptions, and
notation misconceptions, based on the framework proposed by Sadiah and Afriansyah (2023).

RESULTS AND DISCUSSION

Overview of Students' Performance

This study aimed to analyze the mathematical misconceptions exhibited by five seventh-
grade junior high school students when solving fraction operation problems. Data were
collected through an essay test consisting of five open-ended questions. Each question was
scored on a scale ranging from 0 to 4, resulting in a maximum possible score of 20 for each
participant.

The participants were selected using purposive sampling and were identified as Student
1, Student 2, Student 3, Student 4, and Student 5. Based on their problem-solving performance,
the participants were classified into two achievement categories, namely high-performing and
low-performing students, as presented in Table 3.

Table 3. Categories for Each Student

Name Score Category
Student 2 16 High
Student 5 12 High
Student 3 4 Low
Student 1 4 Low
Student 4 4 Low

The essay test consisted of five contextual problems involving fraction operations,
including fraction addition, subtraction, representation of fractions as part of a whole,
multiplication of fractions by whole numbers, and the application of fractions in everyday
situations. Students' responses were analyzed according to three categories of misconceptions
proposed by Sadiah and Afriansyah (2023): generalization misconceptions, calculation
misconceptions, and notation misconceptions.

Analysis of Students' Responses to Question 1
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Table 4. Recap of Question 1
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Student Answer Analysis Misconception
Type
Student Diket = SIF Memaran kewed: pog, hari = 1y The process is MN (minimal
1 o Sikf NOMOA e o somian’e 244 h .
Difanya : Bera pa bagian kue gang dimakan Stk correct, the notation)
Seluruhny q.. .
dawab - ) denominators are
J. 9 & 1k &
u y o ‘5 equated, and the
result is
accurate, but the
final conclusion
and notation are
missing
Student  ~ Jeat: wi ceworer (e divoon ar = Yq - A complete, -
2 @ wenolkon ue ot gorohon = 2/y g sl .
dvowto:  Berope  Lodewn kue ~ope dinSho, AR (v nte 10glcal, and
Towsols RIS L OIS —_
T T accurate answer
q q q q i
“4odi: ke gang dnobor S elecob vte  falu  I/4 bognar
Student 1. §ui memaka /4 bagwn ke dipagi hari dan ¥4 bogien kue Incorrectly MP & MH
AlSere Wari .
3 | Gernpe sogon toue. o dimalam SiH Qekuruinga? converted the
Jawor. fraction and
Yo + Y s “h .-
made an addition
error
Student — Dikewhui : sifs memakon kue dipagi bari = o The process is MN (minimal
_ ab memakan kue diorehan » 2fy .
4 _ dilango . bermpa bagian kueyg dmaken 514 Selurubngs. correct, the notation)
oo ] ) ~  denominators are
¥ | = Hn = B, e 8
4w Ty w o equated, and the
result is
accurate, but the
final conclusion
and notation are
missing
diket : St memakan gue dipagi hori : 7 _
Student T L ETE A complete,
5 ditango : Bempa bagron kde yg dimaton Sit seluruhnya , logical, and
F T WML MW, accurate answer
by u 9

dadi: Kue go dimolon orii celoruhnge yorte 5/4, bagian .

Question 1 required students to determine the total fraction of cake consumed by adding
two fractions with the same denominator. As presented in Table 4, two students (Students 2
and 5) solved the problem correctly and provided complete contextual explanations, indicating
a sound understanding of fraction addition. Students 1 and 4 also obtained the correct numerical
answer; however, they failed to provide complete mathematical notation or contextual
conclusions. Consequently, their responses were categorized as notation misconceptions.
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The most substantial misconception was identified in Student 3, who transformed
2/4into 4/2 and produced the incorrect expression 1/4 + 4/2 = 4 /3. This response reflects
both generalization and calculation misconceptions. The student incorrectly treated fractions

as whole numbers and failed to recognize the concept of equivalent fractions, leading to an

answer that exceeded one whole despite the contextual limitation of the problem.

These findings suggest that low-performing students experienced greater difficulty
distinguishing fraction procedures from whole-number operations. This tendency is consistent
with the findings of Sadiah and Afriansyah (2023), who reported that students frequently apply
whole-number reasoning when solving fraction problems, resulting in conceptual and

procedural misconceptions.

Analysis of Students' Responses to Question 2
Table 5. Recap of Question 2

Student

Answer

Analysis

Misconception
Type

Student
1

Student
2

Student
3

Diket ' = S€pofong pika | meter

| = na mex\gcﬁumbm 7_{;- mefe~
Drorge = Berape meter prio.yang terrigo
dawab. .£/1

Dveer® - depotovnd  Pleo | paeter

- Do v~er9guvokan He nRbev

dliton~to bt eroec nreter  plka  ravy rer<l(q

Fowagw &

&= T )

< <

dodt : Plko yarg terige  yoltu ¢ nerar

et . .

T SobUtong  PUG  Liaater =

- Dwa Mtf,\gglemn,"’ﬁ‘ wsfer

Ddosye . *hertpa A4 pis yg 4epssa
_2-_ = a »:_[ — — -

¢ 5

The answer 5/1
indicates a
complete lack of
understanding of
the concept of
subtracting
fractions
Incorrect,
because 1 is
greater than 2/5.
This indicates a
misconception
regarding the
concepts of
ordering and the
value of
fractions
The direction of
the operation is
incorrect. It
should be 1 —
2/5, not the other
way around.
This indicates a
misconception
regarding the
context of the
operation

MP & MH

MH

MP & MH
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Student Answer Analysis Misconception
Type
Student _ Dkt - - tbuah pttba = The answer "5 MH & MN
4 -l poog8bugen o
- dimakan 3 bagian - meters” 18
: ' Sydah d i7 .
%&;ﬁ_&?wag prtta_yang Sudah dimagkan An irrelevant
without the
calculation
Student & D;l" (epofo'\g f’l'i‘o fcpruon\,, /"\ekr, Dlna mu‘ggunntﬂ) Slmllar tO MH
L 2/5 meler utk Mmembuai hiasan - Rerapa mefer prta yg ers's .
5 picet= ~Sepotong prto Imeter £ Student 2, this
- Dma m enggunalan 9{( meter
dvionga > bempa Meter prta yg tersisa also shows
Jawab - . .
-2 = -l misconceptions

. in understanding

the value of
fractions relative
to whole
numbers

Question 2 assessed students' understanding of fraction subtraction in a contextual
situation involving the remaining length of a wire. The results indicate that none of the
participants answered the question completely correctly. Most students experienced either
calculation misconceptions or generalization misconceptions, suggesting considerable
difficulty in interpreting subtraction involving fractions.

Students 2 and 5 incorrectly concluded that 1 — % = - %, indicating a misunderstanding
of the relative values of whole numbers and fractions. Student 3 demonstrated a more

fundamental misconception by reversing the intended operation and calculating % — 1 instead

of 1 — % Meanwhile, Student 1 failed to perform the subtraction altogether, whereas Student 4

produced an irrelevant answer ("5 meters") without showing any mathematical reasoning.

These findings indicate that students' misconceptions extended beyond computational
procedures to include difficulties in interpreting contextual information. Similar findings were
reported by Atigoh and M. (2021), who argued that misconceptions often interfere with
students' ability to select appropriate mathematical operations when solving contextual
problems.

Analysis of Students' Responses to Question 3
Table 6. Recap of Question 3

Student Answer Analysis Misconception
Type
Student Q‘fj‘:—( R 1T e Simply writing MP & MN
1 T {;gg;;  — 3, without
D ltanyer . Beropa bagan p13Q g3 sudak i~ o
m?;\;;:i?; 3 ﬁ ¢8 - expressingitasa

— fraction
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Student Answer Analysis Misconception
Type
Oflcer ™ -~ ' bualsn  pre o et s -
Student _4 T — Correct,
2 - dokon 3 Lodlan : _ complete, and
dtan~e: berofe Yegor Pite Tong fudah chmakon  An
Jomsole: 3 - contextual
Q
Aot A Sudoh rve;wmw iR \o;;“;’\ Plrro _, answer
Daloag 7:' ot | V 1
Stu;lent = o 3/8 is correct, MN
—Sowstan 3 & o 1
i R N — s ek but it does not
docools % include the
context or a
conclusion
Student ___ Dkt = - ,' buah 0’“‘[;5 - Just like Student MP & MN
-l potog8bugen
4 = dmakan 3 bagan - ~ l:only “3”,
Drtanya : Berapa_bagian pitea yong Sudah dimagan Ani? .
B dawab . 2 = .y e e without
specifying the
fraction
Student Biket - =1 buah prrta The answer “8” MP & MN
= dipofong & bagtan S L
5 __ dmakn 2 bogan indicates a
Disnga = berapa bagan pita yg sudah dinakan Anr?
Jewsah, = § i complete
d ai A,\': Sudeh an 8“ an Ha . . .
- memoban 58 & tonan i misconception
regarding the

context of the
problem

Question 3 required students to represent a part-to-whole relationship by expressing the
number of students who did not bring their mathematics textbooks as a fraction of the total
number of students. As shown in Table 6, only Student 2 demonstrated a complete and
contextually appropriate response by correctly expressing the answer as 3/8 and providing an
explanatory conclusion. Student 3 also obtained the correct fraction but omitted a contextual
explanation, indicating a notation misconception rather than a conceptual misunderstanding.

In contrast, Students 1 and 4 answered only 3, indicating that they recognized the number
of students without textbooks but failed to represent it as a fraction of the entire group. This
error reflects a generalization misconception because the students interpreted the problem using
whole-number reasoning instead of understanding the concept of fractions as representing part-
whole relationships. Student 5 exhibited the most fundamental misconception by answering 8,
which represents the total number of students rather than the required fraction.

These findings indicate that several students experienced difficulty interpreting fractions
within real-life contexts despite understanding the numerical information presented in the
problem. This supports the findings of Nur'Ariyani (2023), who reported that students often
focus on isolated numerical values rather than the conceptual meaning of fractions as
representations of part-whole relationships. Therefore, mathematics instruction should
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emphasize conceptual understanding of fractions in contextual situations rather than merely
procedural computation.

Analysis of Students' Responses to Question 4
Table 7. Recap of Question 4

Student

nswer nalysis isconception
A Analy M pt
Type
Student . |bu Membugt kue dan menc w\th.n s ter suey  An answer of MH
1 Jlea by membuqt 2 kol Fegep - berayoaditer AN
qu_g Haa Al Wuh!nan ? - 4" without
' - showing the
steps indicates a
calculation error
regarding basic
concepts
Student a\. \\,,\.. Nev\,.\;_mu\v v aOVV‘V rvxerg(au;"olt;m.. i/i -u;er cuey, COITeCt, -
2 o, ted  pae touoy L kot Pegep [tu  (erePe  \iter cufy
fona_dll tuvteon 2 complete, and
— T contextual
ST SN
;k.ou‘.isu,;v _Yorg dlou tukfeol  \ou  atkv Sehanrole U urer answer
Student 4. (¢, bl e don mmers gunakan s T b 3/8 is correct, MH & MN
duca  [bu meanpeat 4 lcall) Pe A e ~ o .
3 g dthuar bunt 1 feall p_the b armgn f«%“ but it does not
YU e .
dosrob . B include the
context or a
conclusion
Student Y. Ibu membuat Kue dd?@n@@mn 25 Liter susy. cl;lca e memse Just like Student MH & MP
a kali resep 1tu. Berapa Liter Susu yorg dibutuhkan ? . W)
4 T T ; 1: only “3”,
8. il .
- - without
specifying the
fraction
Student  G). T+u membual icue dan menggunaton /s hier cusu. The answer “8” MN
5 diko fhu mambuot 2 kali resep Hu. facaps (iter fusy | L.
4.9 dibutuhkan ? " indicates a
dowobon + 2 x 2 =
P complete
Jodi : Susu ug dibuduh ban ' Ibu yeutu sebongag 3 Liker . .
misconception
regarding the
context of the
problem

Question 4 examined students' understanding of multiplying a fraction by a whole
number in the context of determining the amount of milk required for two cake recipes. As
presented in Table 7, Student 2 was the only participant who correctly performed the

multiplication, obtained the result 4/3 liters,

and provided an appropriate contextual

conclusion. This response indicates a sound understanding of both fraction multiplication and
the interpretation of measurement units.
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Most low-performing students demonstrated substantial calculation misconceptions.
Student 1 wrote 4 without showing any calculation, suggesting that the student multiplied only
the numerators while disregarding the denominator. Student 3 directly answered 4 liters,
indicating a failure to recognize that multiplying a fraction by a whole number still produces a
fractional result. Meanwhile, Student 4 responded with 8, an answer that bore no logical
relationship to the information provided in the problem, reflecting both calculation and
generalization misconceptions. Although Student 5 correctly calculated 4/3, the final
conclusion stated 3 liters, revealing a notation misconception caused by an incorrect
interpretation of the obtained result.

These findings suggest that many students relied on procedural intuition rather than
conceptual understanding when performing fraction multiplication. Such misconceptions
indicate that students have not yet fully understood the relationship between whole numbers
and fractions in multiplication. Similar findings were reported by Ulfa et al. (2021), who
emphasized that conceptual understanding of fractions is essential for accurately solving
contextual mathematical problems involving fraction operations.

Analysis of Students' Responses to Question 5
Table 8. Recap of Question 5

Student Answer Analysis Misconception
Type
Student ¢Dai 50 oo dikelas ¢ /s siswo ofe . The answer "18 MH
1 pelagaron gefema trfea. Boropa benyaf 2174 _yg e
£ ula matematiiea.? ol ——— students" is a
b,

~ ptier 18 s weQg fuks mafematke calculation error

Student 7{\‘30L E@é7 A kews ¢, Yo Suco  weoko  PeloJoros, Complete al’ld -

S Hee -\ oA Sifwa X9 Sulco okenatiag
2 P B el accurate answer

_ dMser DutQsp © P o suwoq
_qaguico matermo bttt U

ditov—o~ (AQmOg _ foowole gisuoa Y9 Sulco (otene f4\ca 2
_ dawebhr:

6
EEELNE }7 x},& Sty
Tadh tlhonyo k. nswa Y0NS  guleo amtenablice Yalku
L Ovpvg gaSwia. s

Student ' & pas 75 suaim aisier ¢, % fda woi palsaca~ e answer "13 MH
3 ::;t;tifm L g students" is
danch: 13 Sutue: incorrect
Student 5. Dari 50 siswa dikelas 5, 25 suko_mato pefgoran motemetio. 1 D€ answer "5" MP & MN
4 __ Perapa banyale oiswa ¢49 sula matemotrn

is illogical and

Diket 2 Dikelac 52 30 giswq 1
4ang Suka matematika Ifs dOCS not fit the

Ditanya : Berapa banyak siswa yong cuko Motemaiko 7 context
Jawab : G f
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Student Answer Analysis Misconception
Type
Student . Buri 4o sswo akels §, %4 suka mata pelagaran | Correct result, MN
5 Mal ematikG . Berspa bangar giua g suka Malenotdn | .
but conclusion
Dkt : Arkeslas ¢, 30 gi50G | .
43g [::hq matematka 2/ i or units not
- a Cula (\sptermatila’ .
&w . - :w\w N written
2 ~ }6 =12
r’a

Question 5 required students to determine the number of students who liked mathematics
by calculating 2/5 of 30. As shown in Table 8, Student 2 correctly applied the multiplication
procedure, obtained the correct answer of 12 students, and presented a complete contextual
conclusion. Student 5 also produced the correct numerical answer but failed to include the
appropriate unit and concluding statement, resulting in a notation misconception.

The remaining participants exhibited various misconceptions. Student 1 answered 18
students, while Student 3 wrote 13 students, both of which indicate calculation misconceptions
because the results were inconsistent with the required multiplication of a fraction by a whole
number. Student 4 responded with 5, an answer unrelated to the mathematical context of the
problem. This response demonstrates both generalization and notation misconceptions,
suggesting that the student failed to interpret the fraction as representing a proportion of the
total number of students.

Overall, the results of Question 5 reinforce the pattern observed throughout the study.
Low-performing students experienced multiple misconceptions simultaneously, particularly
calculation and generalization misconceptions, whereas high-performing students generally
demonstrated adequate conceptual understanding and only minor weaknesses in mathematical
communication. These findings are consistent with those reported by Sadiah and Afriansyah
(2023), who concluded that misconceptions in fraction operations are more prevalent among
students with weaker conceptual understanding and lower problem-solving performance.

Overall Discussion

Overall, the findings demonstrate that calculation misconceptions were the most
frequently observed type among low-performing students, followed by generalization
misconceptions and notation misconceptions. Students with lower problem-solving
performance tended to exhibit multiple misconceptions simultaneously, whereas high-
performing students generally demonstrated adequate conceptual understanding despite
occasionally omitting mathematical notation or contextual conclusions.

The findings also suggest that misconceptions in fraction operations are primarily rooted
in students' incomplete conceptual understanding rather than merely procedural weaknesses.
Many students continued to apply whole-number reasoning when solving fraction problems,
indicating that they had not fully internalized the fundamental properties of fractions. This
observation supports previous studies (Sadiah & Afriansyah, 2023; Nur'Ariyani, 2023), which
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emphasized that misconceptions in fraction learning often originate from an overreliance on
procedural knowledge without sufficient conceptual understanding.

From a pedagogical perspective, these findings imply that mathematics instruction
should emphasize conceptual understanding alongside procedural fluency. Teachers should
pay closer attention to students' reasoning processes and encourage them to communicate
mathematical solutions completely by including appropriate notation, units, and contextual
explanations. Such instructional practices are expected to reduce misconceptions and
strengthen students' conceptual understanding of fractions.

CONCLUSION

This study revealed that seventh-grade junior high school students continue to experience
various misconceptions when solving fraction operation problems. Three major types of
misconceptions were identified, namely generalization misconceptions, calculation
misconceptions, and notation misconceptions. Generalization misconceptions occurred when
students applied whole-number reasoning to fraction concepts, calculation misconceptions
were reflected in incorrect computational procedures, and notation misconceptions were
evident when students failed to present complete mathematical solutions, such as omitting
appropriate units, symbols, or contextual conclusions.

The findings further indicate that low-performing students exhibited multiple
misconceptions simultaneously, whereas high-performing students generally demonstrated
better conceptual understanding and problem-solving performance. Nevertheless, some high-
performing students still displayed notation misconceptions despite obtaining correct
numerical answers, suggesting that mathematical communication remains an area requiring
further improvement.

These findings highlight the importance of emphasizing conceptual understanding
alongside procedural fluency in mathematics instruction. Teachers are encouraged to pay closer
attention to students' reasoning processes rather than focusing solely on final answers.
Providing learning experiences that strengthen conceptual understanding of fractions and
encouraging students to communicate mathematical solutions completely and contextually
may help reduce misconceptions and improve students' overall mathematical understanding.

This study involved only five participants from a single junior high school; therefore, the
findings cannot be generalized to a broader population. Future studies are recommended to
involve larger and more diverse samples and to employ additional data collection methods,
such as interviews or think-aloud protocols, to gain a deeper understanding of students'
reasoning processes and the underlying causes of mathematical misconceptions.
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