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Introduction

The conceptual understanding and the procedural knowledge are two important components of
mathematics learning that work hand-in-hand (Heyd-Metzuyanim et al., 2025; Gdobel et al.,
2026; Tandililing et al., 2025). Conceptual understanding is the ability to grasp mathematical
ideas in meaningful ways and to identify relationships between ideas and explain why a
particular mathematical procedure might be used to solve a problem. Procedural knowledge,
on the other hand, involves the ability of students to apply rules, algorithms, calculation steps
in an accurate and systematic manner (Dorner et al., 2026; Ziv & Heafner, 2025; Sugawara et
al., 2026). Both aspects are important in learning mixed calculations operations as students
must not only achieve accuracy in their answers but also understand the meaning of the
operations, the relation between numbers, and the sequence of operations followed in the
problem solving process (Al-Mutawah et al., 2019; Salim Nahdi & Gilar Jatisunda, 2020;
Seloane et al., 2023).

Mixed calculation problems are frequently difficult for students to master in elementary
mathematics learning due to the fact that it requires more than one mathematical idea to be
learned at the same time (Lit et al., 2026; Lundkvist & Larsson, 2026; Ross et al., 2026).
Students should know the order of operations, parentheses, the order of operations involving
addition, subtraction, multiplication, and division, and the order with which whole numbers,
fractions, decimals, or mixed numbers should be operated (Abella, 2026; Dilla et al., 2026).
Students can make several mistakes if they are not familiar with these concepts and procedures,
including: calculation without understanding the mathematical relationships in the problem,
using an incorrect calculation strategy, converting fractions incorrectly, and using the wrong
order of operation (Mutiara, 2025; Purnomo et al., 2022; Borchers et al., 2025).
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Students are still encountering difficulties in grasping concepts and using procedures in solving
problems involving mixed types of calculation (Torres-Pefia et al., 2025; Kania et al., 2025;
Sutrisno et al., 2025). These obstacles can be identified from students' erroneous solutions of
mathematical problems, particularly in applying the correct order of calculations, the correct
mathematical rules, and systematic calculation. Not everything that goes wrong is due to lack
of care or carelessness. They can signal greater learning difficulties, such as poor
comprehension of basic concepts, erroneous conceptions about mathematical operations, lack
of procedural fluency, and failure to tie information from the word problem with the proper
mathematical procedure (Rio & Protacio, 2025; Zakelj et al., 2025; Boamah et al., 2025).

Importance of learning obstacle research related to conceptual and procedural knowledge is
because it can be used to uncover the types of learning obstacles that are experienced by
students and the cause of the learning obstacles (Maifa et al., 2025; Diputra et al., 2023;
Hariyani et al., 2022). This type of information enables teachers to determine if students' errors
are due to the lack of conceptual understanding, poor procedural skills, or a combination of
both. The information will be useful for designing more effective learning strategies, giving
scaffolding, and helping students to develop their mathematical reasoning and ability in solving
problems (Hidayah & Maemonah, 2022; Rizki R et al., 2022; Wiranto Karim et al., 2023).

The focus of this study is on fifth grade students because they start to experience more complex
calculation tasks, such as mixed calculation operations (fraction) and contextual problems
(Benu & Lalang, 2026; Xu et al., 2026; Silla et al., 2024). These problems involve students in
understanding the information provided, identifying the operation needed to solve the problem
and using the correct operation to arrive at an accurate result. It is, therefore, important to look
into the difficulties that are encountered by fifth grade students to understand their difficulties
with conceptual and procedural issues in problem solving (Andini & Cahyaningsih, 2024;
Hardiansyah et al., 2024)

Based on this background, this research is aimed to describe the problems faced by fifth grade
students in solving mixed calculation problems from the conceptual understanding and
procedural understanding aspects. In this study, the qualitative approach is used in analyzing
the written test result of students and the students' answers obtained in the interview to
determine the type of obstacles encountered. The results are expected to give a more
comprehensive picture of students' learning difficulties and useful information for teachers to
enhance mathematics teaching, especially teaching mixed calculation operations.

Methods

This study was conducted at SD Negeri Pandenlamper 03 in Semarang City in July 2025. Data
on students' prior knowledge at the school was taken from the previous semester's grades from
the teachers who taught in those classes. The main instrument in this study was the researcher
himself. The auxiliary instruments used were mixed calculation questions to measure the
obstacles experienced by the subjects in terms of conceptual understanding and procedural
skills, as well as interview guidelines to explore the obstacles experienced by the subjects when
solving mixed calculation problems. This study describes the obstacles faced by fifth-grade
subjects in terms of conceptual understanding and procedural skills in mixed calculation
material. Data analysis techniques include data reduction, data presentation, data interpretation,
and conclusion drawing (Utami, R. W., Alawiyah, A., & Waritsman, A., 2025).

During the data reduction stage, students’ written responses and interview transcripts were
reviewed to identify errors related to mixed calculation problems. The identified errors were
then coded according to their characteristics, such as multiplication operation errors, fraction
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conversion errors, errors in the order of operations, fraction addition errors, procedural errors,
and errors in interpreting word problems. Similar codes were grouped into broader categories
representing conceptual understanding obstacles and procedural knowledge obstacles.

In the data presentation stage, the coded data were organized into tables summarizing students’
written test results, classifications of errors, interview excerpts, and a matrix of conceptual and
procedural obstacles. The interpretation stage involved examining the relationship between the
written responses and the interview findings to determine the underlying causes of students’
errors and to identify patterns of learning obstacles across subjects. Finally, conclusions were
drawn by synthesizing the findings from both data sources to describe the forms of conceptual
understanding and procedural knowledge obstacles experienced by fifth-grade students when
solving mixed calculation problems. The research design is presented in Figure 1 below.

Instrument Preparation

!

Initial data on the abilities of

prospective subjects based on class
V teacher documents

Y

Providing mixed arithmetic Yes Found a
operation question > subject that
instruments me.ets .the
criteria? Not selected as a

!

subject
Test result analysis
l Exploring conceptual understanding
Subject interview » | Dbarriers and procedural abilities of
fifth-grade students related to mixed
calculations

Figure 1. Research design
Determination of subjects

To ensure transparency in the selection of research subjects, the researcher conducted a multi-
stage selection process. The process involved administering mixed calculation problems to
students who had already studied the relevant material, identifying students who experienced
difficulties, and selecting participants who could provide rich information regarding learning
obstacles.

Table 1. Subject Selection Process

. . o . Number of ..
Selection Stage Selection Criteria Students Description
Students who had
learned mixed All students were given mixed
Stage 1 . . 10 .
calculation operations calculation problems.
and completed the test
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These students were not selected
Students who completed )
. because they did not demonstrate
Stage 2 the test without 5 !
.. : ) learning obstacles relevant to the
significant difficulties ..
research objectives.
Students w ho . These students became potential
Stage 3 experienced difficulties 5 .
) . research subjects.
in solving the problems
Selected based on the variety of
errors identified, prior
Students selected as mathematical ability, willingness
Stage 4 . 3 . o
research subjects to participate, and ability to
explain their reasoning during
interviews.
Not selected because their error
Students not selected as patterns were mmﬂar to those of
Stage 5 . 2 the selected subjects or because
research subjects . .
they provided less comprehensive
interview data.

Based on the selection process, three students were chosen as the main research subjects. The
selected students represented different characteristics of learning obstacles and levels of prior
mathematical ability. Furthermore, they were able to articulate their thinking processes clearly
during the interviews, enabling a more in-depth exploration of the conceptual and procedural
difficulties encountered in solving mixed calculation problems.

Give mixed calculation problems to students who
have already covered the material.

Have the students
completely finished the
arithmetic problems?

Not included as

subjects. A total of 5
students.
Did 10 students
experience
obstacles?
Made the subject, a total 7 students were not

of 3 students included as subjects

3 research subjects were interviewed

v
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Figure 2. Research subject selection flowchart

The remaining two students who experienced difficulties were not included as research subjects
because the types of errors they demonstrated were already represented by the selected
participants. Therefore, including additional participants was not expected to provide
substantially new information for the analysis. The selection of research subjects in this study
followed the flowchart in Figure 2.

Research instruments

The main instrument in this study was the researcher, supported by questionnaires and
interview guidelines as complementary instruments for collecting more focused and systematic
data. The use of the researcher as the primary instrument is consistent with the nature of
qualitative research, in which the researcher plays a central role in understanding the context,
interpreting participants’ experiences, and capturing meanings that may not be fully
represented through written responses or structured instruments alone. In the field, the
researcher was directly involved throughout the research process, beginning from planning the
data collection procedures, approaching the research participants, observing relevant activities,
administering questionnaires, conducting interviews, recording important information, and
interpreting the data based on the research focus.

The researcher’s involvement was important because the obstacles experienced by fifth-grade
students in solving mixed-operation calculation problems cannot be understood only through
numerical answers or written responses. These obstacles also need to be examined through
students’ explanations, reasoning processes, hesitation, strategies, and errors when dealing with
calculation tasks. Therefore, the researcher observed how students responded to the problems,
how they explained their understanding of mathematical concepts, and how they applied
procedural steps in solving the given questions. Through this direct involvement, the researcher
was able to obtain richer and more contextual data related to students’ conceptual
understanding and procedural knowledge.

In addition to acting as the primary instrument, the researcher also functioned as a planner, data
collector, analyst, data interpreter, and reporter of the research findings. As a planner, the
researcher prepared the research design, determined the participants, and developed the
supporting instruments. As a data collector, the researcher gathered information through
questionnaires and interviews. As an analyst and interpreter, the researcher examined the data
to identify patterns of students’ difficulties, especially those related to conceptual
misunderstanding and procedural errors. Finally, as a reporter, the researcher presented the
findings in a systematic and academically accountable manner. This role reflects the idea that
in qualitative research, the researcher is not only a technical executor but also an active
interpreter of meaning within the research setting (Riyatuljannah & Suyadi, 2020; Soraya et
al., 2023).

The instruments used in this study consisted of two main instruments. The first instrument was
a written test containing problems related to mixed fraction operations, while the second
instrument was an interview guide prepared to explore students’ thinking processes,
difficulties, and strategies in solving the given problems. The written test was administered
before the interview to identify students’ initial understanding and the types of errors they made
when working on mixed fraction operations. After completing the test, selected students were
interviewed based on their answers to obtain deeper information about the reasons behind their
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mistakes, their level of conceptual understanding, and their procedural knowledge. The mixed
fraction problems given to the students were as follows.

1. Mr. Dahlan has 2 % hectares of land, % of which is used for corn crops, % of which is

used for vegetable crops, and the rest is used for fruit gardens. If the land used for fruit
gardens is x hectares, what is the value of x?

2. Question involving fraction conversion.
Mama Ita bought 3 % kg of apples and 2 % kg of oranges.

If 1 kg of apples costs Rp. 12,000 and 1 kg of oranges costs Rp. 15,000,
what is the total price of the fruit that Mama bought?

3. Comparison question
The distance from Ambarawa district to Bawen district is 20 km.

A public minibus travels g of that distance in 1 hour. If the speed of the car remains

constant.
How long will it take for the minibus to travel the remaining distance?

4. One plastic bag contains 15 kg of granulated sugar. If the granulated sugar is put into 25
plastic bags, then the weight of granulated sugar in each plastic bag is ... grams.
The result of (2% x 0,25) + (1%: Z) is ...

6. A swimming pool can be filled with water in 5 hours using pump A, and in 8§ hours using
pump B. If the swimming pool is filled using both pumps simultaneously, how long will it

take to fill it? (Requires understanding of fractions related to time intervals).
7. Tifa, Fani, and Isyana were playing together while enjoying the cake made by Fani's mother.

The cake they were eating was circular in shape and of equal size. Tifa brought 4 % cakes,

Fani brought 6 % cakes, and Ina brought 9% cakes. Then Yudha arrived and brought a cake
three times the size of Fani's. Whose cake is the smallest?

8. Mom had 1 % meters of fabric to make a prayer robe. After cutting the fabric, Mom realized
that she didn't have enough, so she bought another 4% meters. It turned out that she used

4 % meters of fabric to make the prayer robe. Determine how much fabric is left.

Figure 3. Mixed calculation operation questions
Results and Discussion
Students’ Prior Knowledge Based on Previous Semester Scores

Students’ prior knowledge was identified using their mathematics scores from the previous
semester. These scores were used to provide an overview of students’ initial academic abilities
before completing the mixed calculation test and served as one of the considerations in
selecting the research subjects.

Table 2. Students’ Prior Knowledge Based on Previous Semester Mathematics Scores

Student Code | Previous Semester Mathematics Score Ability Category
S1 65 Low
S2 72 Moderate
S3 68 Low
S4 80 High

834
ISSN 2721-0979 (Print), ISSN 2721-1258 (Online)
Copyright © 2026, Journal La Edusci, Under the license CC BY-SA 4.0



S5 78 High
S6 75 Moderate
S7 82 High
S8 70 Moderate
S9 67 Low
S10 76 Moderate

As shown in Table 2, students’ prior knowledge varied across low, moderate, and high ability
categories. Among the ten students who completed the mixed calculation test, five students
experienced difficulties in solving the problems. From these students, three were selected as
the main research subjects based on their test performance, the variety of errors identified, their
ability to communicate their thinking processes during interviews, and the representation of
different levels of prior knowledge reflected in their previous semester mathematics scores.

The data indicate that learning obstacles were not limited to students with low prior
achievement but were also observed among students with moderate levels of mathematical
ability. Therefore, the use of previous semester scores provided a stronger basis for identifying
students’ initial abilities and supported the selection of research subjects. This information also
helped the researchers gain a more comprehensive understanding of the relationship between
students’ prior knowledge and the learning obstacles they encountered when solving mixed
calculation problems.

Recapitulation of Written Test Results

To provide a comprehensive overview of students' performance on the mixed calculation test,
the results of each subject's written work were summarized according to the correctness of
answers, the type of error identified, and the category of learning obstacle. The recapitulation
was developed based on the analysis of students' written responses and was subsequently
confirmed through interviews.

Table 3. Recapitulation of Written Test Results for Each Subject

. Question Type of Error Category of
Subject Number Correct/Incorrect Identified Learning Obstacle
Error in
mult1pl1cat10n Procedural
S1 2 Incorrect operation when Knowledoe
calculating the cost &
of apples
S1 Other Correct — —
questions
Incorrect execution
R Conceptual
of multiplication and .
e . Understanding and
S2 5 Incorrect addition involving
) Procedural
fractions and
. Knowledge
decimals
S2 Other Correct — —
questions
S3 1 Correct — —
S3 2 Correct — —
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S3 3 Correct — -
S3 6 Correct — —
S3 7 Correct — —
Incorrect
interpretation of
relationships among
33 2 Incorrect quantities and errors Conceptual
in mixed Understanding
calculations
involving fractions
and decimals
S3 Other Correct — —
questions

Table 3 shows that each subject demonstrated different forms of learning obstacles when
solving mixed calculation problems. Subject 1 mainly experienced difficulties in carrying out
arithmetic procedures correctly, particularly during multiplication operations. Subject 2
exhibited both conceptual and procedural difficulties, as evidenced by the inability to relate
multiplication and addition procedures involving fractions and decimals. Subject 3 generally
solved most problems correctly; however, the subject encountered conceptual difficulties when
interpreting information and determining the appropriate operations required to solve Question

8.

The recapitulation indicates that the identified errors were not merely computational mistakes
but reflected deeper difficulties related to conceptual understanding and procedural knowledge.
These findings were further validated through interview data, which provided additional
evidence regarding the reasoning processes used by each subject while solving the problems.

Interview Evidence Supporting Learning Obstacles

To strengthen the findings obtained from the written test, interview data were used to confirm
the difficulties experienced by each subject when solving mixed calculation problems. The
interview excerpts provide evidence that the identified obstacles were not only reflected in
students’ written responses but also in their explanations of the solution process.

Subject 1 (S1): Procedural Knowledge Obstacle

The written test showed that Subject 1 made an error in multiplying (3\frac{1}{4}) kg by Rp.
12,000. Instead of obtaining Rp. 39,000, the subject wrote Rp. 156,000. The interview revealed
that the error originated from an incorrect multiplication procedure.

Interview Excerpt
A : For question number 2, how did you solve it? Can you explain the steps?

S1 : First, I multiplied the price per kilogram by the number of kilograms of apples. Then I did
the same for the oranges.

A : How did you get the result of Rp. 156,000 for the apples?

S1 : I multiplied 12,000 by 13 because I saw (3\frac{1} {4}) and thought I should multiply by
13.

A : Why did you use 13?
836
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S1 : I was not sure how to multiply mixed fractions, so I used the numbers that appeared in the
fraction.

A : So what do you usually do when you encounter mixed calculation problems?

S1 : Sometimes I just multiply the numbers directly because I get confused about the correct
steps.

The interview indicates that Subject 1 experienced a procedural knowledge obstacle,
particularly in performing multiplication involving mixed fractions and applying the correct
calculation algorithm.

Subject 2 (S2): Conceptual Understanding and Procedural Knowledge Obstacles

Subject 2 incorrectly solved (2\frac{1}{2} \times 0.25) and directly added the result to (
\frac{1} {8} ). The interview showed that the subject had difficulty understanding the
relationship between concepts and procedures.

Interview Excerpt

A : Can you explain how you solved question number 5?

S2 : I changed (2\frac{1}{2}) into (5/2), then multiplied it by (1/4).

A : How did you get (10/4)?

S2 : I multiplied 5 by 2 and 2 by 4.

A : After that, why did you directly add the result to (1/8)?

S2 : I thought that after multiplying, I could immediately add the next number.
A : Did you consider simplifying the fraction first?

S2 : No, I was not sure whether I had to simplify it first or add it directly.

A : How do you decide which operation should be done first?

S2 : [ usually follow the order I see in the problem, but sometimes I am not sure.

These responses indicate that Subject 2 experienced conceptual difficulties in understanding
the relationship among mathematical operations and procedural difficulties in applying the
correct sequence of operations.

Subject 3 (S3): Conceptual Understanding Obstacle

Although Subject 3 correctly answered most questions, an error occurred in Question 8. The
interview revealed that the subject had difficulty interpreting the information in the problem
and selecting the appropriate mathematical operations.

Interview Excerpt

A : Can you explain how you solved question number 8?

S3 : First,  multiplied (4\frac{3} {4}) by 2 because there were two sides with the same length.
A : What did you do next?

S3 :Tadded (7\frac{1}{2}) and (4\frac{1} {4}), then subtracted the result of the multiplication.
A : Why did you choose those operations?

S3 : I thought all the lengths needed to be added first and then reduced by the other side.
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A : Were you confident that the operations matched the information in the problem?

S3 : Not really. I was confused about which lengths should be added and which should be
multiplied.

A : What was the most difficult part of the problem?
S3 : Understanding what the problem was asking and deciding which operation to use.

The interview demonstrates that Subject 3's difficulty was primarily conceptual. The subject
struggled to interpret the problem situation and determine the mathematical relationships
among the quantities involved, leading to an incorrect solution strategy.

The interview findings confirmed the results of the written test. Subject 1 demonstrated
procedural difficulties in performing multiplication involving mixed fractions. Subject 2
exhibited both conceptual and procedural obstacles related to fraction operations and operation
sequences. Subject 3 mainly experienced conceptual difficulties in interpreting problem
information and selecting appropriate mathematical operations. Therefore, the interview data
strengthened the conclusion that the identified learning obstacles were not merely
computational errors but reflected deeper difficulties in conceptual understanding and
procedural knowledge.

Classification of Students’ Errors

Based on the analysis of written test results and interview data, the errors committed by the
subjects were classified into several categories. This classification was used to identify the
nature of the learning obstacles experienced by the students when solving mixed calculation
problems.

Table 4. Classification of Students’ Errors

. Question e
Subject Number Type of Error Description
T Incorrectly multiplied (3\frac{1} {4}) kg by
S 2 ygizgggaet;f; Rp. 12,000 and obtained Rp. 156,000
P instead of Rp. 39,000.
Applied an incorrect multiplication
S1 2 Procedural error | algorithm when dealing with mixed
fractions.
30 5 Fraction Incorrectly transformed and manipulated
conversion error | fractions during multiplication.
Error in operation | Failed to apply the correct order of
S2 5 . o .
sequence multiplication and addition operations.
30 5 Fraction addition | Added results without simplifying or
error applying the correct fraction procedure.
Used inappropriate computational steps
S2 5 Procedural error | when combining multiplication and
addition.
Context Misinterpreted the information provided in
S3 8 . .
interpretation error | the word problem.
. Chose inappropriate operations to represent
S3 8 Opgratlon the relationships among quantities in the
selection error
problem.
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Produced inaccurate calculations after
establishing an incorrect solution strategy

Procedural

83 8 calculation error

The findings indicate that students’ errors were not limited to computational mistakes. Some
errors reflected conceptual misunderstandings, such as difficulties in understanding
mathematical relationships and selecting appropriate operations, while others reflected
procedural weaknesses in executing mathematical algorithms correctly.

Matrix of Conceptual Understanding and Procedural Knowledge Obstacles

To distinguish between conceptual understanding obstacles and procedural knowledge
obstacles, the findings from written tests and interviews were organized into the following

matrix.

Table 5. Matrix of Conceptual Understanding and Procedural Knowledge Obstacles

Evidence Evidence Researcher’s Obstacle
Subject | Question | Error Identified from from Interpretation Category
Written Test | Interview
“I multiplied | LP¢ subject
12,000 by 13 failed to apply
Incorrect Wrote Rp. because 1 the corr‘ect.

S ) multiplication 156,000 saw 3V and multiplication Procedural
involving mixed | instead of Rp. thoueht T procedure Knowledge
fractions 39,000 & involving

should use .
13 mixed
fractions.
Performed ( . .
\frac{5} {2} | “Ithought | L0¢subjectdid
. \times after not unde.rstanfi
Incorrect fraction \frac{1} {4} = | multiplying I the relationship Conceptual

9 5 multiplication \frac{10} {4} | could between Understanding
and direct yand directly | immediately operations and | and Procedural
addition added the add the next | PP lied . Knowledge

result to ( number.” inappropriate
\frac{1} {8} ) procedures.
“I was The subject had
Added and confused difficulty
Misinterpretation | subtracted about which | interpreting the
of problem quantities lengths context of the Concentual

S3 8 information and | using an should be problem and Unders tgn din
operation incorrect added and translating it &
selection solution which into

strategy should be mathematical
multiplied.” | operations.

The matrix demonstrates that the learning obstacles identified in this study emerged from both
conceptual and procedural dimensions. Subject 1 primarily experienced procedural difficulties
related to multiplication algorithms. Subject 2 experienced both conceptual and procedural
obstacles because the subject failed to understand the relationships among mathematical
operations and also applied incorrect computational procedures. Subject 3 mainly experienced
conceptual obstacles associated with interpreting problem situations and selecting appropriate
mathematical operations. These findings were consistently supported by both written test
results and interview evidence, indicating strong triangulation between the two data sources.
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Forms of obstacles to conceptual understanding experienced by subjects

Conceptual understanding refers to an integrated and functional understanding of mathematical
ideas. Students with conceptual understanding can see the relationship between concepts and
procedures and can provide arguments to explain why some facts are consequences of other
facts. They have organized their knowledge into a coherent whole, which allows them to learn
new ideas by connecting them to ideas they already know. In this case, a concept is the meaning
or significance of an expression that marks that concept. This meaning is often expressed as a
“rule” to distinguish what is included in the concept, i.e., what fulfills the rule, or what is not
included in the concept because it does not conform to the rule or definition (Gregorio & Rabut,
2024; Lenz & Wittmann, 2020; Magfirotin & Amir, 2024).

Barriers arising from the subject's lack of understanding of basic concepts in mixed calculations
are obstacles to conceptual understanding. These barriers are often caused by: errors in
understanding the order of calculations (priority of operations), errors in understanding the
nature of addition, subtraction, multiplication, and division, and a lack of in-depth
understanding of integers and decimals. (Rahmatin & Dahlan, 2025).

Forms of obstacles to procedural knowledge experienced by subjects

Procedural knowledge includes various numerical algorithms in mathematics that are created
as tools to find more specific results accurately. Procedural knowledge also directs the ability
to read and create graphs and tables, perform geometric constructions, and display
noncomputational skills such as rounding and classifying. Understanding. Procedural
understanding also directs the subject's ability to argue through a situation, describing why a
careful procedure will provide the correct answer to a problem in the context described (Murni
et al., 2024; Parycek et al., 2024; Polas, 2025).

The obstacles that occur when subjects have difficulty applying problem-solving steps are
obstacles to procedural knowledge. These obstacles include the following: errors in the
sequence of arithmetic operations, difficulty in using parentheses and operation priorities, and
calculation errors in the algorithm process (Fauziah, A., & Pandra, V. (2024).

Thus, the relationship between the written test results and the interview findings showed that
the errors identified in students’ answer sheets were consistent with the explanations provided
by the subjects during the interviews. Subject 1 made an error in multiplying (3\frac{1}{4})
by Rp. 12,000 and obtained Rp. 156,000 instead of Rp. 39,000. This finding was supported by
the interview in which the subject explained that he multiplied 12,000 by 13 because he
interpreted the mixed fraction incorrectly. Similarly, Subject 2 incorrectly performed fraction
multiplication and directly added the result to the next fraction. During the interview, the
subject stated that he believed the result of the multiplication could be added immediately,
indicating difficulty in understanding the relationship between mathematical operations and
the correct sequence of procedures.

A similar pattern was found in Subject 3. Although the written test showed an incorrect solution
strategy in Question 8, the interview revealed that the subject was confused about which
quantities should be added and which should be multiplied. This explanation clarified the
source of the error observed in the written response and demonstrated difficulty in interpreting
the context of the problem and selecting appropriate mathematical operations. Therefore, the
interview data provided evidence that the errors found in the written tests were associated with
underlying difficulties in conceptual understanding and procedural knowledge rather than
merely computational mistakes.
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Conclusion

Based on the results of the written tests and interviews, this study found that fifth grade
students experienced learning obstacles in solving mixed operation calculation problems,
particularly in relation to conceptual understanding and procedural knowledge. The obstacles
were reflected in students’ errors in multiplying mixed fractions, converting and manipulating
fractions, applying the correct order of operations, interpreting word problem information, and
selecting appropriate mathematical operations.

The findings show that each subject demonstrated different forms of difficulty. Subject 1
mainly experienced procedural knowledge obstacles, as shown by the incorrect multiplication
of mixed fractions when solving a problem involving the total cost of fruit. Subject 2
experienced both conceptual understanding and procedural knowledge obstacles because the
subject was unable to understand the relationship between multiplication and addition
operations and also applied incorrect fraction procedures. Subject 3 mainly experienced
conceptual understanding obstacles, particularly in interpreting the context of the word
problem and translating the given information into appropriate mathematical operations.

These findings indicate that students’ mistakes were not merely caused by calculation errors,
but were closely related to deeper difficulties in understanding mathematical concepts and
applying procedures correctly. Therefore, mathematics learning in elementary school should
not only emphasize obtaining correct answers, but also guide students to understand the
meaning of operations, the relationship among mathematical concepts, and the reasons behind
each procedure used in problem solving. Teachers need to provide more contextual practice,
encourage students to explain their reasoning, and strengthen the connection between
conceptual understanding and procedural knowledge when teaching mixed operation
calculation problems.
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