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Abstract: This study aims to describe misconceptions about concepts, facts, principles and 
skills based on thinking skills that were made by fifth grade students at SD Inpres 6 Lolu in 
solving multiplication fraction problems. This research is descriptive qualitative research 
which is based on the problem-solving steps put forward by Polya. The research subjects 
were taken by 6 students based on the level of thinking skills determined using the 
Standard Deviation (SD) calculation. Data collection methods used are test and interview 
methods. The study's findings reveal that students make different types of errors based on 
their thinking ability in the process of solving mathematical problems. These errors can be 
categorized into four main areas namely: factual errors, conceptual errors, skill errors, 
principal errors. In summary, the study highlights that students' thinking ability is closely 
linked to the types of errors they make when solving mathematical problems. These errors 
primarily involve faulty facts, conceptual misunderstandings, skill-related issues, and 
principal errors. Understanding these patterns of errors can guide educators in developing 
targeted interventions to improve students' mathematical problem-solving skills. 
 
Keywords: Analysis of student errors; Multiplication of fractions; Polya steps; Thinking 
skills 

  

Introduction  
 

Education in Indonesia currently uses the 2013 
curriculum which emphasizes a scientific approach in 
learning Sakti et al. (2021) including mathematics. The 
process of learning mathematics in elementary schools 
differs between low and high classes. In the lower grades 
learning mathematics is taught along with other 
subjects. Meanwhile, in high school mathematics is 
taught separately. 

Mathematics is a subject taught in schools that is 
very useful in everyday life (Evendi, 2022; Haeriah & 
Syarifuddin, 2022), both in general and specifically 
(Rahmawati et al., 2021). Mathematics is a field of science 
that has an important position in the development of the 
world of education (Rahmawati & Supratman, 2022). 
Learning mathematics is to form the ability to reason in 
students which is reflected through the ability to think 
logically, critically, systematically and has an objective, 

honest, disciplined nature in solving a problem in the 
field of mathematics and in everyday life (Hidayat & 
Evendi, 2022). Mathematics has an important role in 
various fields in solving problems (Aizikovitsh-Udi & 
Cheng, 2015), which is formed from empirical 
experience, processed through reasoning in the 
cognitive structure so that mathematical concepts are 
formed which are easy to understand (Sudarsih, 2021). 

The material studied in mathematics lessons in 
elementary schools is fractions which is one of the basic 
materials that students must understand. Mathematics 
is a subject that is considered difficult by students, 
causing students to experience difficulties in learning 
mathematics (Nasruddin et al., 2020; Sartati et al., 2018; 
Siregar et al., 2020). The learning difficulties experienced 
by students are shown by a decrease in academic 
performance or learning achievement as a result of 
decreased learning motivation (Sudarsih, 2021). The low 
level of success in learning mathematics is due to several 
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reasons, including because students have difficulty 
accepting material and students' inability to solve 
mathematical problems (Nuralam & Yani, 2019).  

The ability of students in solving math problems is 
different. Students often experience difficulties when 
given different problems resulting in errors in solving 
problems related to mathematics (Utami & Wutsqa, 
2017). In general, there are several types of errors that 
often occur in solving math problems, namely (1) fact 
errors in mathematics, namely errors in using terms, 
errors in defining terms, errors in giving notations, and 
errors in using symbols; (2) conceptual errors in 
mathematics, namely errors in defining concepts, errors 
in distinguishing examples and non-examples of 
concepts, giving illustrations that do not match the 
definition of concepts, errors in presenting two 
incompatible conceptual relationships; (3) principle 
errors in mathematics, namely, errors in using concepts, 
errors in using properties, errors in connecting facts and 
concepts, and errors in connecting concepts with 
concepts; and (4) skill errors in mathematics, namely, 
errors in determining calculation results, errors using 
definitions or properties, incomplete completion 
procedures, and data in the calculation process does not 
match known data (Akina et al., 2021). 

Based on the results of the pre-research in class V 
SD Inpres 6 Lolu, it is known that learning has been 
carried out optimally but there are still many students 
making mistakes in solving multiplication fraction 
problems. These findings indicate that there are still 
many students who do not understand and master the 
concept of fractions correctly, so that students 
experience difficulties in solving multiplication fractions 
which have an impact on errors in working on the 
questions. In line with this statement, the results of the 
study showed that many students were wrong in 
working on questions on the subject of fractions (Gusti 
Satria et al., 2022; Saparwadi et al., 2017).  

Furthermore, preliminary research conducted 
through the administration of diagnostic tests showed 
that there were errors in concepts, facts, principles and 
skills in the multiplication of fractions material for 
students of SD Inpres 6 Lolu, East Palu for the 2021/2022 
academic year. The test is given to students who have 
followed the fractional operations material. Analysis of 
student errors in solving math problems is important to 
do to find out what mistakes were made and what 
factors caused students to make mistakes so that they 
can be used as a basis for improving the learning 
process. In line with this opinion, Herholdt & Sapire 
(2014) stated that error analysis is the study of errors in 
students' work with the intention of looking for possible 
explanations for these errors. This study seeks to follow 
up on these descriptions through an error analysis of 
concepts, facts, principles and skills based on students' 
thinking skills in solving multiplication of common 

fractions with natural numbers and mixed fractions with 
natural numbers in class V SD Inpres 6 Lolu. 
 
Method  
 

The method used in this research is descriptive 
qualitative method. Descriptive research is research that 
provides an overview of an existing symptom and 
answers existing questions related to the status (state) of 
the research subject at a certain time (Creswell, 2014). 
The subjects of this study were fifth grade students at SD 
Inpres 6 Lolu. Selection of class V as a data source is 
determined randomly. Meanwhile, the interview 
subjects were taken using a purposive sampling 
technique, which is a technique for collecting data 
sources with certain considerations, in this case the 
research subjects were obtained based on the results of 
the fractional multiplication test results which were 
grouped based on the level of students' abilities, namely 
students with high, medium and low abilities (Table 1). 

 
Table 1. Student Ability Level 
Interval Student ability level 
S > + SD 
S > 46 +28 
S > 74 

High 

- SD ≤ S ≤  + SD 
46 – 28 ≤ S ≤ 46 + 28 
18 ≤ S ≤ 74 

Moderate   

S < - SD 
S < 46 -28 
S < 18 

Low  

 
The subjects of this study were fifth grade students 

at SD Inpres 6 Lolu consisting of 28 students. The data 
sources selected were 6 students, namely 2 students each 
from groups with high, medium and low abilities. Data 
collection techniques using fraction multiplication story 
questions and interviews. Tests in the form of 
multiplication of ordinary fractions with natural 
numbers and mixed fractions with natural numbers 
consisting of 5 questions were used to collect research 
data. It is known that the total score of 28 students (s) is 
1.297 and S2 = 82.537; so that the average value is 46 and 
the standard deviation value is 28. 
 
Result and Discussion 

 
Based on the categorization using Table 1, the high 

ability subjects were obtained, namely TN (score= 88) 
and NF (score= 84), moderate ability BA (score= 70) and 
JN (score= 66), and low ability AH (score= 10) and MR 
(score = 5). The subject name is not mentioned but 
replaced with the student code. The selection of the 
subject was based on the mistakes made in solving 
multiplication fractions. Types of errors made by 

X

X X

X
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students in working on multiplication fractions word 
problems using polya solving steps based on the level of 
thinking ability from the results of students' answers in 
solving multiplication fractions problems, types of 
errors made by students in working on multiplication 
fractions word problems using polya solving steps 
based on level thinking ability, namely (1) the group of 
students with high abilities made mistakes were facts 
and skills, (2) the group of students with moderate 
abilities made mistakes were facts, concepts, principles 
and skills, and (3) groups of students with low abilities 
mistakes made are errors in facts, concepts, principles 
and skills. 

Based on the results of the study, it was found that 
the fifth grade students of SD Inpres 6 Lolu in solving 
multiplication of ordinary fractions with natural 
numbers and mixed fractions with natural numbers 
based on students' thinking abilities, namely factual 
errors, conceptual errors, principle errors and skill 
errors. In general, the classification of students' abilities 
is presented in Figure 1. 

 

 
Figure 1. Students Ability Level 

 
High Ability 
1. Factual error 

Based on the analysis of the answers, it was found 
that fact errors were made by students with high 
thinking skills, namely in question number 2, TN made 
a fact error. Fact errors occurred due to mistakes in 
changing the facts or data in the problem into 
mathematical form because TN did not understand the 
concept of fractions. As seen from TN's answer, he 
changed four and a half liters to 4/5, which should have 
been 4½. This is supported by the results of interviews 
with TN. From the interview, information was obtained 
that TN did not understand how to change sentence 
form fractional statements into mathematical form 
correctly because there was a mistake in understanding 
how to change them. 
 
2. Skill Error 

Based on the analysis of the answers, it was found 
that several skill errors were made by students with high 

thinking skills, namely in question number 3, TN made 
a skill error. Skill errors occur because they are wrong in 
determining the result of simplification so that the final 
result is also wrong. TN after getting a result of 354 then 
TN simplifies it by dividing 354 by 5 so that the 
calculation results are wrong. After getting a result of 
354, TN shouldn't need to simplify anymore. This was 
also supported by the results of the interviews. From the 
interviews, information was obtained that TN made a 
mistake in calculating when simplifying the answers. 
The TN error is a skill error because the TN is wrong in 
calculating or determining the result. 

In question number 4, NF made a skill error. Skill 
errors occurred because they were wrong in 
determining the result in solving problem number 4. NF 
was wrong in determining the multiplication result of 
5/10 x 4000. This was supported by the results of the 
interview, from the interview, information was obtained 
that NF was wrong in calculating the result in solving 
problem number 4. Error The NF is a skill error because 
the NF is wrong in calculating or determining results. 

In question number 5, NF made a skill error. Skill 
errors occurred because they were wrong in 
determining the result in solving problem number 5. It 
can be seen from the wrong final result of NF because 
NF was wrong in calculating the multiplication result of 
20 x 32. This is supported by the results of the interview, 
from the interview, information was obtained that NF 
was wrong in calculating the result in solving problem 
number 5. The NF error is a skill error because the NF is 
wrong in calculating or determining the result. 

Based on the results of the data analysis above, it 
can be concluded that students with high ability in 
solving multiplication of ordinary fractions with natural 
numbers and mixed fractions with natural numbers 
using polya solving steps, students in solving complete 
story problems/according to polya steps. Students write 
down what is known and asked about the problem, the 
formula used, the completion steps and conclusions in 
full. This is supported by research conducted Safrida et 
al. (2015) that all Polya solving steps can be used by 
students with high abilities to solve problems. For high-
ability students, only one to two mistakes were made. 
Based on the results of the research the mistakes made 
were fact errors, namely mistakes in changing what was 
known in the questions into mathematical sentences, 
this is in line with the results of research conducted 
(Fauzi, 2018) that the difficulty in solving mathematical 
problems is that students experience difficulties in 
verbal abilities, namely understanding and interpreting 
questions in mathematical form. In Newman's theory, 
these errors include transformation errors, students are 
able to read the questions well and know what is asked 
in the questions, but cannot convert them into 
mathematical forms correctly and skill errors that tend 
to be wrong in calculating and determining the results, 
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this is in line with Sumadiasa's opinion (2014) that in 
solving math problems students often solve problems 
not until the final stage.  
 
Moderate Ability 
1. Factual error 

Based on the analysis of the answers, it was found 
that several factual errors were made by students with 
moderate thinking skills, namely in question number 2, 
BA was wrong in changing the data in the problem into 
mathematical sentences. It can be seen from the answer 
sheet that BA changes four and a half liters to 4.5. This is 
supported by the results of the interviews, from the 
interviews, information was obtained that BA made a 
fact error because BA incorrectly changed the data on the 
problem into mathematical form, it should have been 
converted into fractional form, but BA changed it into 
decimal form even though the values were the same. In 
Newman's theory, these errors include transformation 
errors, students are able to read the questions well and 
know what is being asked in the questions, but cannot 
convert them into mathematical form correctly. 

In question number 1, JN made a factual error. Fact 
errors occur because JN is wrong in writing things that 
are known, JN writes 2/3 which should be 2/4. This was 
supported by the results of the interviews. From the 
interviews, information was obtained that JN was wrong 
about what was known in question number 1. JN's 
mistake was a fact error because JN wrote wrong things 
that were known in the problem due to his lack of 
thoroughness when reading the questions. In Newman's 
theory these errors include reading errors, students 
misread important words in the problem. 

In question number 4, JN made a fact error. Fact 
errors because JN was incomplete in writing the things 
asked in the questions. This was supported by the results 
of the interviews. From the interviews, information was 
obtained that JN was incomplete in writing the things 
asked in the questions. JN's error is a fact error. Error in 
fact because JN did not complete the writing asked on 
the answer sheet. 
 
2. Conceptual error 

Based on the analysis of answers and interviews, it 
was found that there were several conceptual errors 
made by students with moderate thinking skills, namely 
in question number 1, the BA did not write down the 
formula to be used in solving question number 1. It can 
be seen from the answer sheet, the BA immediately 
wrote 400 : 2 = 200 and 200 : 4 = 50. This is supported by 
the results of the interview. From the interview, 
information was obtained that the BA had a conceptual 
error because the BA did not write down the formula to 
be used to solve the problem. 

In question number 3, BA made a concept error. 
Conceptual errors occur because BA is wrong in 

determining the formula to be used in solving problem 
number 3, BA writes the formula 590: 3/4 but uses the 
steps for solving multiplication of fractions. This is 
supported by the results of the interviews. From the 
interviews, information was obtained that the BA was 
wrong in determining the formula in solving problem 
number 3. The BA error was a conceptual error because 
the BA was wrong in determining the correct formula to 
solve the problem. 

In question number 4, BA made a concept error. The 
conceptual error occurred because the BA did not write 
down the formula to be used in solving problem number 
4, the BA immediately wrote down 4000 : 10 = 400. This 
was supported by the results of the interviews. From the 
interview, information was obtained that the BA did not 
write down the formula in solving problem number 4. 
BA's error it is a conceptual error because the BA does 
not write down the correct formula to solve the problem. 
 
3. Principle Error 

Based on the analysis of answers and interviews, 
several principal errors were found by students with 
moderate thinking skills, namely: In question number 1, 
BA made a principal error because he was wrong in 
determining the correct arithmetic operation in solving 
the problem, BA used division arithmetic operations 
because according to BA using distribution is easier to 
solve the problem. This is supported by the results of the 
interviews. From the interviews, information was 
obtained that the BA was wrong in determining the 
arithmetic operations in solving problem number 1. The 
BA's mistake was a principal error because the BA was 
wrong in determining the correct arithmetic operations 
to solve the problem. 

 
4. Skill error 

Based on the analysis of answers and interviews, it 
was found that several skill errors were made by 
students with moderate thinking skills, namely in 
question number 2, BA was wrong in doing the 
calculations and incomplete in writing down the steps 
for solving the questions and BA was wrong in doing the 
calculations 4.5 x 2 = 63 This was supported by the 
results of the interviews, from the interviews, 
information was obtained that the BA made a skill error 
because the BA made a mistake in doing the calculations 
and was incomplete in writing down the steps for 
solving the problem. 

In question number 5, BA made a skill error. Skill 
errors occur because BA is incomplete in solving 
questions and is wrong in doing calculations, BA after 
writing the formula 32/5 x 20 directly in the contents of 
the answer is 1.28 and the answer is inappropriate or 
wrong, the correct answer is 128. This is supported by 
interview results, from the interview, information was 
obtained that the BA made a wrong calculation in 
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solving problem number 5. The BA error was a skills 
error because the BA made a mistake in doing the 
calculations to solve the problem. 

In question number 2, JN made a skill error. Skill 
errors occurred because JN made a mistake in doing the 
calculations but JN understood the rules for converting 
mixed fractions into common fractions. This was 
supported by the results of the interviews. From the 
interviews, information was obtained that JN made a 
mistake in calculating when he changed the mixed 
fraction to an ordinary fraction. JN's error was a skill 
error because JN incorrectly determined the result of the 
calculation but JN understood the rules for converting 
mixed fractions into common fractions. 

In question number 4, JN made a skill error, a skill 
error occurred because JN did not complete the steps for 
solving the problem. JN only answered until he got 2 
tons of results, because he didn't complete the things 
asked in the question. This was supported by the results 
of the interviews, from the interviews, information was 
obtained that JN made a skill error, JN did not complete 
the solution for the final answer because he was 
mistaken in determining what was asked in the 
question. In Newman's theory these errors include 
reading errors, students misread the important words in 
the problem so that they are hampered from taking steps 
to solve them. 

In question number 5, JN made a skill error. Skill 
errors occurred because JN made a mistake in doing the 
calculations but JN understood the rules for converting 
mixed fractions into common fractions. This was 
supported by the results of the interviews. From the 
interviews, information was obtained that JN made a 
mistake in calculating when he changed the mixed 
fraction to an ordinary fraction. The error was a skill 
error because JN made the wrong calculation result but 
JN understood the rules for converting mixed fractions 
into common fractions. 

Based on the results of data analysis, it can be 
concluded that students with moderate abilities in 
solving multiplication of ordinary fractions with natural 
numbers and mixed fractions with natural numbers use 
the steps for solving polya, students in solving word 
problems not all questions are written down with 
complete polya solving steps. In some questions 
students did not write down what was known and were 
asked about the problem, the formula used, the 
completion steps and conclusions in full. For students 
with moderate abilities, two to four mistakes were made. 
Based on the results of the research, the errors made 
were factual errors, namely mistakes in writing things 
that were known in the questions, incomplete writing of 
the things asked in the questions, mistakes in changing 
what was known in the questions into mathematical 
form because students did not understand the meaning 
of the questions, this was supported by research 

(Haeriah & Syarifuddin, 2022) that students incorrectly 
changed the information provided into mathematical 
expressions because students did not pay attention to 
the intent of the questions. Conceptual errors made by 
students, namely errors in not writing formulas and 
errors in determining the formulas used to solve 
problems, principal errors made by students, namely 
errors in using arithmetic operations, and skill errors 
made by students, namely errors in calculating and 
determining the results of the settlement. 

In line with the research results, Kristofora and 
Sujadi's research (2017) found that students understand 
concepts and procedures in the material being studied, 
but students are often not careful with calculations or 
computations, causing errors in math problems, errors 
in entering what is known in the questions into solution, 
it is not complete to write down the steps for completion. 
The results of this study are supported by Widodo's 
statement (2013) that procedural/skill errors occur 
because students do not write correctly the steps or 
procedures of a work and algorithm errors. This error 
occurs because students are not careful and do not 
understand the questions in working on the problem. 
Furthermore, Pradini (2019) stated that the factors 
causing student errors in working on word problems 
were haste, inaccuracy, not understanding the 
questions, incomplete writing down what was known 
and asked, not understanding the material, forgetting 
the formula used, lack of processing time. Students do 
not re-check the solutions obtained and obtain final 
answers that are not in accordance with the initial data 
provided (re-checking errors). 
 
Low Ability 
1. Factual error 

Based on the analysis of the answers, it was found 
that several factual errors were made by students with 
low thinking skills, namely in questions number 1 to 5, 
AH made factual errors because he did not write down 
what was known and was asked for answers according 
to the questions, AH only wrote down the answers. This 
was supported by the results of the interviews. From the 
interviews, information was obtained that AH made a 
factual error because he did not write down what he 
knew and was asked about the questions on the grounds 
that AH was used to just writing down the answers right 
away. 

In questions number 1 to 5, the factual errors made 
by MR because they did not write down were known 
and asked in the answers according to the questions. It 
can be seen from MR only writing down the answers. 
This was supported by the results of the interviews. 
From the interviews, information was obtained that MR 
preferred to directly write down the answers and not 
write down what was known, asked questions. MR error 
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is a fact error because it does not write down what is 
known and what is asked in the problem.  

 
2. Conceptual error 

Based on the analysis of the answers, it was found 
that there were several conceptual errors made by 
students with low thinking skills, namely conceptual 
errors made by AH not writing down the formula, in 
question numbers 1, 2, 4, and 5 there is no formula to 
solve this problem, because AH has never worked on 
questions by writing known, asked, formula and steps 
of completion. This was supported by the results of the 
interviews. From the interviews, information was 
obtained that AH did not write down the formulas used 
in solving the problems, AH forgot the formulas used to 
work on the questions. 

MR made a conceptual error because he didn't 
write down the formula. It can be seen from questions 
number 1 to 5 that there is no formula for solving this 
problem, MR prefers to write the answer directly. This 
was supported by the results of the interviews. From the 
interviews, information was obtained that MR preferred 
to directly write down the answers and not write down 
the formula for solving the questions. In Newman's 
theory these errors include processing skill errors 
(process skill errors), errors occur because students only 
immediately write short (incorrect) answers but when 
interviewed students answer correctly. MR error is a 
concept because MR does not write formulas in solving 
problems. 
 
3. Principle error 

Based on the analysis of the answers, it was found 
that several principle errors were made by students with 
low thinking skills, namely in question number 2, AH 
made a principle error. AH was wrong in using correct 
arithmetic operations in solving problems, AH used 
addition arithmetic operations in solving problems, 
because according to AH using addition was easier to 
do. This was supported by the results of the interviews. 
From the interviews, information was obtained that AH 
was wrong in using arithmetic operations, AH made a 
principle error because he was wrong in determining the 
correct arithmetic operation to solve the problem.  
 
4. Skill error 

Based on the analysis of the answers, it was found 
that several skill errors were made by students with low 
thinking skills, namely: 1) in question number 2, AH 
made a skill error because AH was wrong in entering 
what was known in the question, it can be seen in 
question number 2 which is known in the question is 
Uncle fills his car with gas 4½ every day but AH writes 
51/4. This was supported by the results of the 
interviews. From the interviews, information was 
obtained that AH was wrong in using arithmetic 

operations, was wrong in entering what was known in 
question number 2 into the formula used to solve the 
problem. Skill error because AH incorrectly entered 
what was known in question number 2 into the formula 
used to solve the problem. 

Based on the results of data analysis, it can be 
concluded that students with low ability in solving 
multiplication of ordinary fractions with natural 
numbers and mixed fractions with natural numbers use 
the steps for solving polya, students in solving story 
problems do not write down the steps for solving polya 
in working on all questions, students immediately write 
their answers, students are not used to writing Polya 
steps in solving problems, this is in line with the opinion 
of Enlisia et al. (2020) that the most influential factor is 
students' unfamiliarity with applying the steps 
according to Polya's theory in solving problems. Only 
one to two questions are written down the formula and 
how to solve it. This is supported by research conducted 
by Raudho et al. (2020) that low ability students still 
experience difficulties in solving problems based on 
Polya's steps, because students do not understand the 
meaning of the problems (questions) given. 

For low-ability students, two to four mistakes were 
made. Based on the results of the research, the most 
common mistakes made were errors in facts and 
concepts, these errors were found in all questions. The 
fact error is not writing down things that are known and 
things that are asked in questions because they are used 
to not writing these things when working on math 
problems, according to Ngilawajan (2013) states that 
students are said to be able to understand the problem if 
students are able to express what is known and asked 
according to the problem which are given. conceptual 
errors made by students, namely errors in not writing 
formulas because students preferred to directly write 
down answers and errors in determining the formula 
used to solve problems, principal errors made by 
students, namely errors in using arithmetic operations 
because students did not understand how to solve them, 
and skills errors made students, namely errors in 
entering what is known in the problem into solving. This 
is supported by the results of research conducted by 
Komarudin (2016) that the cause of students making this 
type of error is that students are not used to writing 
down the information contained in the questions, they 
do not understand how to interpret the information in 
the questions in the operational form of mathematics. In 
the process of making plans, it is because students do not 
know the completion strategy plans are heard correctly, 
whereas in carrying out plans, they are caused by the 
ability to know mathematical operations. 

Based on the results of the study it can be stated that 
there are still many grade V students at SD Inpres 6 Lolu 
who make mistakes, especially for groups of students 
with medium and low thinking abilities, in the ability 
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group making all mistakes (concepts, facts, principles 
and skills) in solving multiplication problems fractions 
using the polya solution steps found in the answer 
results. Research data conducted by researchers also 
showed that most students made mistakes in concepts, 
facts, principles and skills in solving multiplication 
fractions problems.  

 
Connection to the Science Education Context 

The research findings have implications for science 
education as well. In the context of science education, 
students' writing abilities play a crucial role in their 
understanding and application of scientific concepts. 
Students with high writing abilities demonstrate a 
strong grasp of scientific questions, the appropriate use 
of formulas, complete solution steps, and accurate 
conclusions (Muhali, 2019). This indicates their 
proficiency in scientific reasoning and communication 
skills (Suryati et al., 2022; Susetyarini et al., 2022). 
However, even high-ability students may still make 
occasional mistakes, particularly in facts and skills, 
which underscores the importance of continuous 
practice and attention to detail in scientific problem-
solving. 

On the other hand, students with moderate abilities 
may encounter challenges in accurately documenting 
the necessary information, such as known facts, 
formulas used, and complete solution steps. These 
errors, spanning across facts, concepts, principles, and 
skills, indicate a need for targeted support and guidance 
in science education. Educators should pay close 
attention to the difficulties faced by moderate-ability 
students and provide explicit instruction on problem-
solving strategies, effective communication of scientific 
processes, and thorough documentation of their work. 

Low-ability students, specifically in the context of 
solving fraction-related problems, tend to rely on the 
Polya problem-solving steps. However, they often 
neglect to document these steps in story problems, 
opting to immediately write down their answers. 
Additionally, they may only write down the formula 
and solution steps for a limited number of questions. 
This highlights the importance of reinforcing problem-
solving strategies and promoting systematic thinking, 
particularly when dealing with complex scientific 
scenarios. By encouraging low-ability students to 
practice more frequently, educators can foster better 
understanding, develop problem-solving skills, and 
enhance their overall scientific literacy. 

In summary, these research findings emphasize the 
significance of analyzing students' mistakes in detail to 
identify specific areas of difficulty and tailor 
instructional approaches accordingly in science 
education. By providing targeted support, promoting 
regular practice, and emphasizing thorough 
documentation and problem-solving strategies, teachers 

can enhance students' scientific reasoning, conceptual 
understanding, and overall learning outcomes (Bilad et 
al., 2022). 

 
Conclusion 
  

In summary, students with high writing abilities 
demonstrate proficiency in answering questions, using 
appropriate formulas, providing complete solution 
steps, and drawing accurate conclusions. They make 
only one to two mistakes, primarily in facts and skills. 
On the other hand, students with moderate abilities may 
fail to write down essential information and complete 
solution steps for some questions. They make two to 
four mistakes, including errors in facts, concepts, 
principles, and skills. Additionally, low-ability students 
struggle with solving multiplication problems involving 
fractions and often skip the Polya problem-solving steps 
in story problems. They typically write down formulas 
and solution steps for only one to two questions. 
Mistakes made by low-ability students encompass 
errors in facts, concepts, principles, and skills. It is 
crucial for teachers to analyze students' mistakes in 
detail to identify their difficulties and enhance learning. 
Encouraging students to practice more frequently can 
improve their understanding and problem-solving 
skills. 
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