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Abstract: This research aims to explore students' learning obstacles in solving fraction problems in elementary school. This qualitative 
research used a case study method. The research subjects involved 30 third-grade elementary school students from two different 
schools in Bandung City, Indonesia. The instruments utilized were test and non-test. The test technique was done by giving fractional 
material questions, while the non-test technique was in the form of interviews. The data collected were then analyzed employing the 
three stages of the Miles and Huberman model, including data reduction, data presentation, and drawing conclusions. The study 
findings revealed that students experienced epistemological obstacles, where students experienced limited knowledge, ranging from 
the basic concepts of fractions, fractional arithmetic operations, and fraction problem-solving. Based on these findings, teachers can 
construct learning designs with appropriate didactic situations as a follow-up to minimize the occurrence of similar learning obstacles 
in future fractional learning materials. 
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Introduction 

Fractions are one of the most important materials that form the basis for learning mathematics at the elementary and 
middle school levels. According to National Council of Teachers of Mathematics (NCTM) that Fractions material is also a 
core and a challenge in the basic mathematics curriculum (NCTM, 2000). It is because this material is the basis of various 
subsequent materials, such as decimal numbers, rational numbers, ratios, social arithmetic, and various other materials, 
which are studied starting from elementary school, high school, and even college levels (Bailey et al., 2012; Booth & 
Newton, 2012; Fritz et al., 2019; Pedersen & Bjerre, 2021; Rosli et al., 2020; Siegler et al., 2012; Van Hoof et al., 2017). 
Therefore, it is necessary to instill the proper concept of fractions when students are in elementary school. A good 
understanding of fractions also plays a major role in everyday life, such as reading recipes, calculating prices during sales, 
and others (Reyna & Brainerd, 2007). 

Every learning cannot be separated from the existence of problems, including learning mathematics. Various problems are 
experienced by teachers and students in learning mathematics. One of the most urgent problems is the existence of 
learning obstacles (Fauzi & Suyadi, 2020; Fritz et al., 2019). Learning obstacle is one of the realities impacting didactic 
design studies (Suryadi, 2019). Learning obstacles can be seen from the behavior that describes learning obstacles. For 
example, low learning outcomes are not worth the effort. The indications of learning obstacles are manifested directly in 
the form of behavior.  

Learning obstacles experienced by students often occur when students are faced with new concepts that are completely 
different or have never been studied before (Fuadiah & Suryadi, 2017). Another obstacle also stems from the 
unpreparedness of students to explore new materials and concepts. Furthermore, some students experience poor learning 
memory towards learning mathematics. Some of them also avoid learning mathematics. In addition, students need extra 
understanding to understand mathematical material.  
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Several studies examining the understanding of fractions have revealed that fractions are considered one of the most 
complex and difficult concepts of elementary school mathematics (İskenderoğlu, 2017; Nicolaou & Pitta-pantazi, 2016). In 
fact, there are reports that fractional material is the lowest-ranked topic (Braithwaite et al., 2017). Fractional arithmetic 
also poses special challenges for students. Many students still have obstacles to understanding fractions, even though they 
have previously understood the concept of integers. In addition, the concept of fractions is deemed more difficult for 
students than many other topics in the curriculum, and it is stated that it is difficult for students to understand fractions as 
numbers and how to perform operations with these numbers Mcmullen et al., 2015; Siegler et al., 2012; (Aliustaoğlu et al., 
2018; Christou, 2015; Van Hoof et al., 2018; Vamvakoussi et al., 2012). The National Assessment of Educational Progress 
(NAEP) results test also showed that the student's understanding of the fraction concept was inadequate (Jones, 2011).  

Previous studies did not reveal in detail the learning obstacles of students in solving fractions problems in elementary 
school, especially from aspects of the basic concepts of fractions, fractional arithmetic operations, and fraction problem-
solving. Thus, the teacher must try to overcome or minimize these learning obstacles so that learning objectives can be 
achieved as expected. 

One form of effort that can be carried out is to analyze in-depth student learning obstacles in solving mathematical 
problems, especially fractions. Insights about learning obstacles will be a breath of fresh air for teachers to minimize 
learning problems in the classroom. On the other hand, learning obstacles will naturally be experienced by students. In 
practice, learning obstacles are influenced by three factors: ontogeny (mental readiness to learn), didactic (due to teacher 
teaching), and epistemology (student knowledge that has a limited application context). These three factors need to be 
investigated more deeply to obtain valid information. Therefore, further research is needed. For this reason, this study 
aims to explore further students' learning obstacles in solving fraction problems. 

Literature Review 

Fractions material in elementary school begins in the third grade of elementary school. Since the second grade of 
elementary school, students have started to learn about fraction symbols, but the material has not been discussed in detail 
and in-depth. Learning about fractions in elementary schools starts with developing the meaning of fractions, developing 
the concept of fractions, comparing fractions and equivalent fractions, and operating fractions (Jones, 2011).  

Moreover, there is a hierarchical level of fraction understanding based on the seven abilities that make up the 
understanding of fractions in elementary school students (Nicolaou & Pitta-pantazi, 2016). The seven skills encompass the 
introduction of fractions, mathematical definitions and explanations for fractions, arguments and justifications about 
fractions, relative magnitudes of fractions, fraction representation, the connection of fractions with decimals, percentages 
and divisions, and reflection during solving fractions problems. Then, third graders also understand the meaning and use 
of fractions to represent parts of a whole, parts of sets, and placing fractions on a number line. This understanding is then 
expanded and refined throughout the elementary and secondary (NCTM, 2000). 

According to Van de Walle, there are several key ideas regarding the introduction of the concept of fractions: (1) Fractional 
parts are equal-sized parts of the whole (unit); (2) Fractional parts have special names that indicate how many parts of the 
size are needed to make one. For example, it takes three fractions of a third to make one; (3) The more fractional parts 
needed to make one, the smaller the fractional part. For example, one-eighth is less than one-fifth; (4) The denominator of 
the fraction indicates how much the whole (one) has been divided to get the type of part discussed. Thus, the denominator 
is a divisor; (5) Two equivalent fractions are two ways to describe the same quantity by using fractional parts of different 
sizes (Van de Walle et al., 2010).  

In the learning process, students often experience obstacles in learning called learning obstacles. Learning obstacles affect 
the student's learning process greatly. In practice, the analysis of learning obstacles is included in a series of analyses of the 
intellectual framework of didactic research and the learning trajectory and the gap in the relationship between teachers 
and students (learning gap) (Sidik et al., 2021). 

Gaston Bachelard initiated the concept of epistemological obstacles in the philosophy of science (Rheinberger, 2005). This 
idea was later developed by Brousseau into didactic mathematics as a learning obstacle. According to Brousseau, based on 
the causes, learning obstacles are categorized into three types: (1) ontogenic obstacles, namely barriers related to the stage 
of mental development of children according to biological age development. In this case, some abilities are required for 
age-related cognitive purposes. If the inhibition stems from slow mental development (and not from a pathological 
situation), it will disappear with the growth; (2) didactical obstacle, namely constraints that arise from the teacher's choice 
to carry out his teaching practice in a certain context. These barriers can be avoided by developing alternative learning 
approaches (Brousseau calls didactic engineering); (3) epistemological obstacles, namely the barrier that cannot be 
avoided because of their important role in constructing the concept of knowledge itself. 

Based on the background and literature review, this study aims to explore students' learning obstacles in solving fraction 
problems in elementary school. Research questions are: (1) How are learning obstacles affected to the understanding the 
concept of fraction? (2) How are learning obstacles concerned to operation procedure for adding and subtracting 
fractions? (3) How are learning obstacles related to the fraction problem-solving? 
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Methodology 

Research Design 

This study used a qualitative approach. Qualitative research has a relationship with the ideas or views of the subject under 
study (Fauzi & Suyadi, 2020; Sugiyono, 2017). The method employed was a case study. Case studies are research methods 
to explain certain phenomena, such as individuals, programs, processes, and others (Gall et al., 2010; Salimi et al., 2021). 
Therefore, this case study was deemed an appropriate method to explore in detail students' learning obstacles in solving 
fractional problems in elementary school.   

Sample and Data Collection 

A total of 30 fifth-grade students (aged 10 - 11 years) in two different schools were involved as participants. The detail is 
as follows: 16 public elementary school students in large schools and 14 public elementary school students in small 
schools, both in urban areas. The researchers chose the group of students because the fraction material had been given in 
fifth grade. Meanwhile, the instruments used included tests and non-tests. The test instrument was in the form of questions 
related to understanding fractions, and the non-test instrument was in-depth interviews to strengthen the data obtained. 

The researchers traced students' obstacles from the aspect of understanding the concept by giving tests to 30 fifth-grade 
students who had studied fractions. A total of 12 questions were given to students related to the concept of fractions and 
fractional operations. The questions were designed to identify students' obstacles in understanding fractions material, 
covering aspects of understanding the concept of fractions, operating procedures for addition and subtraction of fractions, 
and problem-solving, which were adapted from the diagnostic instrument for learning obstacles in mathematics according 
to (Depdiknas, 2007) and (Widdiharto, 2008).  

The researchers provided problems related to procedures, principles, and problem-solving strategies in addition and 
subtraction operations involving fractions to obtain accurate data regarding students' understanding of fractions. The 
instruments passed qualitative validation in terms of material, construction, and language, involving two mathematics 
education experts and two elementary school teachers. After revisions, the instrument was declared feasible for use 
according to the research objectives. Table 1 presents some possible student obstacles. 

Table 1. Aspects of Possible Sources of Student Obstacles 

The possible source 
of the problem 

Indicator 
Test 

items 
Understanding the 
concept of fractions 

Unable to compare fractions with the same denominator 1a 
Unable to compare fractions with unequal denominators 1b 
Unable to identify an equivalent fraction 1c 
Unable to sort fractions with unequal denominators from smallest to largest 2 
Unable to convert fractions to decimals and percent 3 

Operation procedure 
for adding and 
subtracting fractions 

Unable to perform the operation of adding fractions with the same denominator 4a 
Unable to perform the operation of subtracting fractions with the same denominator 4b 
Unable to perform the operation of adding fractions with unequal denominators 4c 
Unable to perform the operation of subtracting fractions with unequal denominators 4d 
Unable to perform the operation of adding mixed fractions 4e 

Problem-solving Unable to represent a problem in everyday life in the form of a mixed number addition 
operation and the right strategy to solve it 

5 

Unable to represent a problem in everyday life in the form of mixed fraction 
subtraction operations and the right strategy to solve it 

6 

The test was given to all students who agreed to run the test. Each student got a question sheet and answer sheet and was 
not allowed to use counting aids. Students were free to choose the number of questions they wanted to solve first. The 
implementation of this test was also supervised by the teacher in the class. The time provided was 60 minutes, considering 
that the number of questions was quite large. 

The researchers gave an initial score on a scale of 0 to 4 for each item. Thus, the overall score was 48. This score was given 
based on the level of the obstacle of each item. These scores were then converted to 0 and 1. The criteria: it was 0 if the 
previous score was 0, 1, or 2, and it was 1 if the previous score was 3 or 4. This conversion considered that students 
scoring 0 – 2 did not fully understand the meaning of the test questions or were wrong in concepts or procedures. 
Meanwhile, students who got scores of 3 were generally considered to have answered correctly. Although there were still 
calculation errors, they were considered to have understood the purpose of the test questions, used concepts with the 
correct procedures and could use the right concepts and procedures. 
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Analyzing of Data 

Data analysis in this study used the Miles and Huberman model, carried out in three stages: (1) data reduction, where the 
researchers recorded all student responses in answering questions related to fractional material; (2) data presentation, 
namely, the researchers began to classify the types of student responses and identify them based on their obstacles; (3) 
drawing conclusions, where the researchers analyzed in detail the types of students' learning obstacles in fractions 
material in third-grade elementary schools based on the theory of learning obstacles and then draws conclusions (Miles & 
Huberman, 1994). To conduct the reliability in this study, it has been reevaluated by the experts (Emzir, 2012). 

Findings / Results 

The analysis was carried out based on the components of the obstacle aspect to describe how many students had obstacles 
based on the mean score for each number of questions. This analysis was then continued by determining the percentage of 
students who experienced obstacles in each aspect. Overall, the researchers saw almost evenly distributed obstacles in the 
aspects of concepts, procedures, and problem-solving. Table 2 provides information on students' obstacles based on the 
source of the problem related to fractional material. 

Table 2. Student Performance in Each Aspect of the Obstacle 

N = 30 Fraction concept Calculation operation procedure Solution to problem 
Number of questions 5 5 2 
Mean 59% 57.33% 72.92% 
Median 59.17 60.83 72.92 
Standard deviation 10.74 8.62 3.75 

Table 2 shows that the most obstacles occurred in the problem-solving aspect, which was applying the concept of fractions 
and operating procedures to count fractions understood by students (72.92%) and the concept of fractions, which was the 
initial introduction to fractions (59%). 

Understanding the Concept of Fractions 

On average, 59% of students experienced this first problem with a fairly large standard deviation of 10.74. It was due to 
the significant difference between each indicator (see Table 3). 

Table 3. Percentage of Students Who Met the Indicators in the First Obstacle Aspect 

Indicator Question 
number 

The number of students 
who met the indicators 

Percentage 

Unable to compare fractions with the same denominator 1a 10 33.33 
Unable to compare fractions with unequal denominators 1b 27 90 
Unable to identify equivalent fraction 1c 26 86.67 
Unable to sort fractions with unequal denominators from 
smallest to largest 

2 17 56.67 

Unable to convert fractions to decimals and percent 3 10 33.33 

Based on Table 3, it can be said that there were still many students who could compare fractions with the same 
denominator and convert fractions into decimals and percentages. The highest error occurred in questions that asked 
students to compare fractions with unequal denominators (see Figure 1). 

Compare the following fractions by giving a sign (<, >, or =)! 

Explain your answer with the solution steps! 

           
1

2
…

1

3
 

 

Figure 1. Subject 1’s Answer 
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Subject 1 compared the two fractions by paying attention to the denominator. Subject 1 concluded that the fraction 
1

2
 is less 

than 
1

3
 because the number 2 is smaller than 3. Subject 1 explained the reason as follows: 

Researcher : "I want to ask about your answer to this number 1. What is question number 1(b)? 

Subject 1 : “Compare the fractions 
1

2
 and 

1

3
; Which one is bigger?” 

Researcher : "Then, what is your answer?" 

Subject 1 : "The bigger one is 
1

3
, ma'am." 

Researcher : "Why is that? Please explain your reasoning!” 

Subject 1 : "Judging by the numbers below, ma'am." 

Researcher : "What is the number below called?" 

Subject 1 : "Denominator, ma'am." 

Researcher : “Yes, then? What are the denominators of the two fractions? 

Subject 1 : "Because 3 is greater than 2, 
1

3
 is greater than 

1

2
.” 

Subject 1 assumed that the way to compare fractional numbers is the same as whole numbers. It indicates that the student 
still had limited knowledge about comparing fractions. There were 90% of students who experienced problems in this 
matter. 

The second highest error was when students were asked to identify equivalent fractions (see Figure 2).  

Compare the following fractions by giving a sign (<, >, or =)! 

Explain your answer with the solution steps! 

             
2

4
…

4

8
 

As many as 86.67% of students answered incorrectly on the question. It means that only four of the 30 students answered 
correctly. In this case, students were still affected by the previous problem, where students were asked to compare two 
fractions by giving a sign (<, >, or =). Students assumed that comparing is only greater or less and ignored the equal sign. 

 

 

Figure 2. Answers by Subjects 2 and 3 

Subjects 2 and 3's answers showed that they only focused on comparing the denominators of the two fractions without 
considering the numerators. Therefore, they did not realize that the two fractions were equivalent. After observing all the 
answers, students did not understand the equivalence of fractions or equivalent fractions. 

Furthermore, obstacles in sorting fractions with unequal denominators from the smallest to the largest were still 
experienced by more than half of the students (see Figure 3). 

  



510  HARIYANI ET AL. / Student Learning Obstacles in Solving Fraction Problems 
 

Arrange the following fractions from smallest to largest! 

Explain your answer with the solution steps! 

             
3

4
,

3

8
,

1

4
,

1

2
,

5

8
 

 

Figure 3. Subject 4’s Answer 

Subject 4 sorted the fractions from the smallest to the largest by paying attention to the order of the numerator and 
denominator. Subject 4 started sorting from the fraction with the smallest numerator and denominator. If there were the 
same numerator, subject 4 chose the smallest denominator first until the largest order with the largest numerator and 
denominator was obtained. It denotes that subject 4 did not yet understand that fractions can be sorted by equating the 
denominators first. The fractions will be easier to sort if the units are the same. Constraints like this were experienced by 
56.67% of students. 

Operation procedure for adding and subtracting fractions 

In this component, there were five questions to diagnose whether students understood the operation procedure for adding 
and subtracting fractions with five indicators to determine whether students had obstacles in this aspect. As a result, on 
average, students who experienced obstacles in this aspect were 52.67%, with 80% of students unable to perform 
arithmetic subtraction operations with unequal denominators, followed by indicators performing addition operations with 
unequal denominators, 73.33 % (see Table 4). 

Table 4. Percentage of Students Who Met the Indicators on the Second Obstacle Aspect 

Indicator Question 
number 

The number of students 
who met the indicators 

Percentage 

Unable to perform the operation of adding fractions with the 
same denominator 

4a 6 20 

Unable to perform subtraction operation with the same 
denominator 

4b 7 23.33 

Unable to perform addition operations with unequal 
denominators 

4c 22 73.33 

Unable to perform subtraction operations with unequal 
denominators 

4d 24 80 

Unable to perform the operation of adding mixed fractions 4e 20 66.67 

The Table 4 results display that most students could not perform addition and subtraction operations on fractions with 
unequal denominators and could not perform mixed addition operations (question numbers 4c, 4d, 4e). In addition, a 
small number of students did not master the operation of addition and subtraction of fractions with the same denominator 
(question numbers 4a and 4b). In many answers, students applied the properties of addition and subtraction of whole 
numbers to the addition and subtraction of fractions. Besides, the arithmetic operation procedure had not been fully 
mastered by students well (see Figure 4). 

Calculate the addition and subtraction of the following fractions! 

Explain your answer with the solution steps! 

                 
2

3
−

1

4
= ⋯ 

 

 

Figure 4. Answers by Subjects 5 and 6 
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Subject 5's answer shows that subject 5 had not understood the subtraction of fractions with unequal denominators. 
Subject 5 immediately subtracted the numerator from the numerator and the denominator to the denominator. When the 
student met questions in the form of 3-4, subject 5 made the result equal 1. It indicates that subject 5 also did not 
understand integer operations. Furthermore, in the answer by subject 6, it can be seen that subject 6 had tried to equate 
the denominator by using the least common multiple, but subject 6 did not continue to elaborate on each of the 
numerators. 

Students also experienced similar answers when answering questions about adding fractions with unequal denominators. 
It can be seen in the following image. 

 

 

Figure 5. Answers by Subjects 7 and 8 

Similar to subject 7, subject 8 performed the operation of adding fractions with unequal denominators by adding up each 
of the numerators with the numerator and the denominator with the denominator. Furthermore, subject 8 first equated 
the denominator using the least common multiple, but the student also had not been able to decipher the numerator. They 
immediately added up the two numerators so that the results obtained were incorrect. Misperceptions about the concept 
of arithmetic operations were experienced by many students. On average, 52.67% did not understand this concept, even 
though some had understood arithmetic operations procedures. 

Solution to problem  

The researchers gave two forms of everyday problems related to fractions to see students' obstacles in representing a 
problem context in fractional arithmetic operations and the appropriate procedures and strategies to solve them. Overall, 
83.33% of students had obstacles in this aspect (see Table 5). 

Table 5. Percentage of Students Who Met the Indicators on the Third Obstacle Aspect 

Indicator Question 
number 

The number of students 
who met the indicators 

Percentage 

Unable to represent a problem in everyday life in the form 
of a mixed number addition operation and the right 
strategy to solve it 

5 25 83.33 

Unable to represent a problem in everyday life in the form 
of mixed fraction subtraction operations and the right 
strategy to solve it 

6 25 83.33 

The problem posed in this aspect is that students have encountered or often encounter daily. Contextual problems like this 
are believed to develop the stage of formal operational thinking. The problems posed require students to understand the 
meaning of the questions first, identify problems, construct a mathematical object, and then determine strategies to obtain 
solutions. The results found were that almost all students experienced obstacles in solving mathematical problems (see 
Figure 6). 

A farmer has just harvested his garden. After weighing, the weight of peanuts is 15
3

4
 kg and the weight of soybeans is 7

2

5
 kg. 

What is the total weight of the farmer's crop? Explain your answer with the solution steps! 

 

Figure 6. Subject 9’s Answer 

Subject 9 had tried to convert mixed fractions into improper fractions correctly in this problem. However, when 
performing addition operations on mixed fraction numbers, subject 9 again made the mistake of adding directly between 
the numerator and the numerator and the denominator with the denominator. Subject 9 and almost all students 
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experienced confusion when faced with problem-solving problems like this. The findings revealed that 25 students 
(83.33%) had obstacles in understanding and solving this problem. Some students tried to add integers with integers 
correctly but still failed to add fractions with unequal denominators. 

In another problem, the same problem was also given with a different operation, namely the subtraction operation. 
However, similar to the previous problem, students also had obstacles in understanding the problem, determining 
schemes and strategies for solving it and choosing the right algorithm.  

Discussion 

Introducing fractions after students understand integers is a challenge for teachers. Understanding integers, both basic 
concepts, properties, and operating procedures on integers, often still overshadows students when dealing with fractions. 
This kind of problem is also known as integer bias (Avgerinou & Tolmie, 2020; Puntambekar et al., 2005; Van Hoof et al., 
2013). It is where students tend to let the knowledge of integers interfere with the concepts of rational numbers, including 
fractions. When introduced to rational numbers, there are some aspects where the rules of natural numbers no longer 
apply, leading to systematic errors. It was even stated that this problem would still exist even though the students had 
understood the new concept well (Van Hoof et al., 2020). 

Based on the study results on students' obstacles in understanding fractions, students had some learning barriers in every 
aspect. In this case, 60% of students had not understood the basic concepts of fractions. The main problem experienced by 
students in understanding the concept of fractions is especially seen when comparing two fractions with unequal 
denominators. Most students compared fractions with different denominators by paying attention to the denominators. 
Students assumed that comparing fractions is the same as comparing whole numbers. This problem is the main 
epistemological obstacle to students because students still experience limited knowledge in understanding the basic 
concepts of fractions (Arrigo et al., 2011; Siswanto, 2020; Suryadi, 2019; Wahyuningrum & Suryadi, 2017). 

The arithmetic operation procedure is also one of the sources of problems in fractional material. In this case, more than 
50% of students could not complete fractional arithmetic operations, especially in fractions with unequal denominators 
and mixed fractions. The possibility of this erroneous concept was due to students' lack of understanding in interpreting 
that every unit of fractions added or subtracted must be the same size. So far, the knowledge they have received is that to 
perform operations on fractions with unequal denominators, they must first equalize the denominators without 
understanding the reason behind them. The limited understanding of this basic concept becomes a major problem for 
students' arithmetic operations (Imaroh, 2021; Lestari & Suryadi, 2020). 

More than 83% of students had an obstacle in solving problems. The general obstacle found is that students could not 
translate the information in the problem, so students did not understand the proper procedure to describe the condition of 
the problem. When they had been able to translate the information on the problem, the next difficulty was determining the 
right procedures and strategies to find the expected results. In problem-solving involving fractions, students tended to 
have difficulty because, basically, they did not fully understand the basic concepts and operating procedures for fractions. 
Therefore, it is necessary first to master the basic concepts of fractions, followed by fractional operation procedures, so 
that students can easily solve the problem related to fractions (Hairunnisah, 2016; Rivai, 2015). 

Conclusion  

Based on the discussion above, it can be concluded that students experienced epistemological obstacles in fractional 
material, where students experienced limited knowledge, ranging from basic concepts of fractions, fractional arithmetic 
operations, and solving fractional problems. In the aspect of the basic concept of fractions, students experienced obstacles 
when comparing two fractions with unequal denominators, where students compared the denominators of fractions as in 
whole numbers. In fractional counting operations, students experienced obstacles because they did not understand the 
concept of equating the denominator when performing addition and subtraction operations on fractions. Meanwhile, in 
solving fractional problems, the obstacles are that students could not translate the information in the questions and had 
obstacles in determining the right procedures and strategies to find the expected results. 

Recommendations 

Insights about student learning obstacles in the matter of fractions are crucial to be understood by mathematics teachers, 
especially in elementary schools. Based on these findings, teachers can design learning designs with appropriate didactic 
situations as a follow-up to minimize the occurrence of similar learning obstacles in future fractional learning materials. 
However, this research is limited to fractional material ranging from basic concepts to the addition and subtraction of 
fractions. Therefore, it is recommended that further researchers conduct similar research on various other materials, not 
only in elementary schools but also in universities. Furthermore, the results of this study become the basis for teachers and 
other researchers to determine effective learning designs to minimize the various learning obstacles found. This research 
can also be used as a reference for further research, for example, regarding the appropriate didactic design on fractional 
material and various qualitative and quantitative studies related to fractional material in elementary schools. 
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Limitations 

Research only focuses on fractional operations, there are many other studies that have not been revealed. This research is 
limited in scope, the results and conclusions cannot be generalized. 
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