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ABSTRACT 

Fractions remain a challenging topic in elementary mathematics because successful problem solving 
requires students to coordinate problem comprehension, conceptual understanding, procedural 
knowledge, and mathematical representation. This study aimed to analyze the patterns of fifth-grade 
students’ difficulties in solving fraction problems across different mathematical ability levels. A 
descriptive qualitative design was employed involving 30 fifth-grade students at SD Negeri 8 Baubau, 
Indonesia. Data were collected through a 10-item open-ended fraction test administered to all 
participants and semi-structured interviews with three students representing high-, medium-, and low-
ability levels. The data were analyzed through data reduction, data display, comparison of written 
responses and interview evidence, and conclusion drawing. The results showed that 20.00% of students 
were classified as high ability, 36.67% as medium ability, and 43.33% as low ability. Three major 
patterns of difficulty were identified: understanding fraction problems, performing fraction operations, 
and mathematical problem solving. High-ability students generally understood the problems and 
selected appropriate operations but still made minor procedural and accuracy-related errors. Medium-
ability students demonstrated partial conceptual understanding accompanied by unstable procedural 
knowledge, particularly in converting fraction forms, finding common denominators, and selecting 
appropriate operations. Low-ability students showed the most complex pattern, involving 
interconnected difficulties in understanding problem situations, representing quantitative 
relationships, performing fraction operations, and organizing complete solution procedures. These 
findings indicate that fraction difficulties differ qualitatively across ability levels; therefore, instruction 
should be differentiated by emphasizing accuracy and verification for high-ability students, conceptual–
procedural connections for medium-ability students, and integrated comprehension–representation–
procedure scaffolding for low-ability students. 
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INTRODUCTION 

Fractions constitute a foundational component of elementary mathematics because 

they support the development of rational-number reasoning and provide an important bridge 

toward more advanced mathematical ideas. Competence with fractions is not limited to 

performing arithmetic procedures; it involves understanding magnitude, equivalence, part–

whole relationships, measurement, quotient, and the relationships among different 

representations of rational numbers. Recent longitudinal evidence further indicates that 

fraction proficiency is closely connected with subsequent mathematical development, 
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including algebraic achievement, making the elementary years a critical period for establishing 

robust fraction knowledge (Pedersen et al., 2023; Spitzer & Moeller, 2022). Recent research 

also shows that students’ fraction knowledge is neither uniform nor static; understanding can 

develop differently across fraction subconstructs and may fluctuate as students encounter 

increasingly complex concepts (Burr et al., 2026).  

Despite its importance, fractions remain one of the most conceptually demanding 

topics in elementary mathematics. One major source of difficulty is the transition from whole-

number reasoning to rational-number reasoning. A meta-analytic structural equation 

modeling study involving 6,096 students demonstrated that whole-number knowledge 

significantly predicts both conceptual and procedural fraction knowledge, while students 

experiencing mathematical difficulties exhibit patterns that differ from those of typically 

achieving students (Lin & Powell, 2021). Fraction understanding therefore cannot be reduced 

to memorizing algorithms. Students need to coordinate conceptual knowledge such as 

recognizing the meaning and magnitude of a fraction with procedural knowledge required to 

manipulate fractions accurately. Lenz et al. (2024) showed that students’ conceptual and 

procedural knowledge may vary considerably across fraction topics and that lower conceptual 

knowledge is associated with more frequent conceptual errors.  

The complexity of fractions becomes more evident when students perform arithmetic 

operations. Successful fraction computation requires students to understand why 

denominators must sometimes be made equivalent, how mixed numbers can be transformed, 

how numerators and denominators function within an operation, and why procedures that are 

valid for whole numbers cannot always be transferred directly to fractions. Studies have 

consequently emphasized the need to develop conceptual and procedural knowledge 

simultaneously rather than treating them as independent learning outcomes (Mavrikis et al., 

2022). Instructional studies involving elementary students have also shown that multiple 

representations and concrete–representational–abstract approaches can support fraction 

magnitude and fraction-operation understanding, particularly among students who 

experience mathematical difficulties (Flores et al., 2022, 2024; Zhang et al., 2022).  

Recent evidence suggests, however, that students’ difficulties should not be interpreted 

merely as isolated computational mistakes. Errors can reveal the structure of students’ 

underlying mathematical understanding. For example, research on equivalent fractions has 

identified persistent errors related to recognizing and constructing equivalence (Girgin & 

Altay, 2024), while studies of fraction addition have found misconceptions associated with the 

treatment of numerators and denominators and the inappropriate application of whole-

number procedures (Husna et al., 2024). More importantly, a large-scale longitudinal study 

following 1,055 students across Grades 4 and 5 demonstrated that fraction misconceptions 

may change, disappear, and re-emerge as students encounter different fraction subconstructs. 

Correct responses at one point in time, therefore, do not necessarily indicate stable conceptual 

understanding (Burr et al., 2026). These findings strengthen the need for diagnostic analyses 

that examine how students reason, rather than evaluating performance solely through final 

answers.  

The challenge becomes greater when fractions are embedded in mathematical word 

problems. Solving a word problem requires students to move beyond computation by 

interpreting linguistic information, identifying relevant quantities, determining mathematical 
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relationships, selecting appropriate operations, constructing a mathematical representation, 

performing calculations, and interpreting the resulting answer. A recent systematic review and 

meta-analysis found that several linguistic and numerical characteristics of word problems are 

significantly associated with elementary students’ performance, particularly lexical 

inconsistency, realistic considerations, the position of the unknown, and the number of 

operations required (Vessonen et al., 2024). Similarly, Wong & Yip (2023) found that fifth-

grade students’ ability to identify the semantic role of the unknown in word problems 

longitudinally predicted their subsequent mathematical problem-solving performance. This 

relationship was partially mediated by students’ ability to translate word problems into 

correct number sentences or equations, indicating that difficulties in mathematical word 

problems can emerge during problem representation before calculation begins. 

This issue has also been documented in the Indonesian elementary-school context. 

Hariyani et al. (2022) identified learning obstacles ranging from basic fraction concepts and 

arithmetic operations to fraction problem solving. Rosmayasari et al. (2024) reported that 

fifth-grade students experienced difficulty understanding problems, transforming mixed 

numbers, selecting and implementing solution strategies, applying fraction-operation concepts 

and procedures, and formulating conclusions. In addition, Agusfianuddin et al. (2024) found 

that fifth-grade students with different ability levels experienced difficulties in mathematical 

language when solving word problems. More recent research has similarly reported that 

students may have difficulty recording known and required information, choosing appropriate 

operations, and evaluating the reasonableness of solutions to fraction problems (Izzati & 

Maula, 2025).  

An important dimension that requires greater attention is the heterogeneity of 

students’ fraction difficulties across mathematical ability levels. Students who achieve different 

levels of mathematical performance may not merely differ in the number of correct answers; 

they may employ different reasoning processes and exhibit qualitatively different difficulties. 

Pedersen et al. (2023), for example, found distinct developmental trajectories between high- 

and low-performing students, with the proficiency gap widening across a school year. Lenz et 

al. (2024) likewise demonstrated that profiles of conceptual and procedural fraction 

knowledge were related to different types of errors. Studies in Indonesia that classify students 

into high, medium, and low performance groups have also revealed variation in fraction 

problem-solving processes (Agusfianuddin et al., 2024; Izzati & Maula, 2025). These findings 

suggest that treating all students who answer incorrectly as a homogeneous group can obscure 

important differences in the nature and depth of their mathematical difficulties.  

Although a growing body of research has investigated fraction misconceptions, fraction 

arithmetic, learning obstacles, and word-problem solving, existing studies frequently 

emphasize a particular fraction concept, a specific operation, an intervention, or selected 

stages of problem solving. Studies that categorize learners according to achievement levels 

have also tended to focus on particular dimensions of performance. Consequently, there 

remains a need for an integrated diagnostic account of how difficulties in understanding 

fraction problems, performing fraction operations, and constructing mathematical solutions 

appear and interact across different mathematical ability levels. Such an analysis is 

pedagogically relevant because effective instructional support should respond not only to 

whether a student produces an incorrect answer, but also to the specific conceptual, 
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procedural, or problem-representation difficulty underlying that answer. Evidence from 

intervention meta-analyses similarly indicates that students experiencing mathematics 

difficulties benefit from targeted and structured support rather than undifferentiated 

instruction (Myers et al., 2022; Rojo et al., 2023).  

Accordingly, this study aims to analyze the patterns of fifth-grade students’ difficulties 

in solving fraction problems across different mathematical ability levels. Specifically, the study 

examines students’ difficulties in understanding the information and demands of fraction 

problems, performing fraction operations, and translating contextual problems into 

appropriate mathematical models and solution procedures. By combining evidence from 

students’ written responses with in-depth interviews and comparing patterns across high-, 

medium-, and low-ability groups, the study seeks to provide a more differentiated account of 

fraction difficulties. The contribution of this study lies in positioning students’ errors not 

merely as incorrect outcomes but as diagnostic evidence of how conceptual understanding, 

procedural competence, and mathematical problem solving differ across ability levels. This 

perspective can provide a stronger empirical basis for designing differentiated and targeted 

fraction instruction in elementary mathematics. 

METHODS OF RESEARCH 

This study employed a descriptive qualitative design to investigate patterns of fifth-

grade students’ difficulties in solving fraction problems across different mathematical ability 

levels. The qualitative approach was selected because the study focused not only on students’ 

final scores but also on the characteristics of their errors, solution processes, and explanations 

of the difficulties they experienced when working with fraction problems. Quantitative scores 

from the written test were used only as a basis for classifying students into mathematical 

ability levels, whereas the primary analysis focused on students’ written responses and 

interview data. The study was conducted during the second semester of the 2025/2026 

academic year at SD Negeri 8 Baubau, Indonesia. The participants consisted of all 30 fifth-grade 

students in the selected class.  

Data were collected using a written fraction test and semi-structured interviews. The 

written test consisted of 10 open-ended items designed to assess students’ understanding and 

solution processes across several fraction contents. The items covered the basic concept of 

fractions, addition of fractions with equal and different denominators, addition of mixed 

fractions, subtraction of fractions with equal and different denominators, and subtraction 

involving mixed fractions. The test was administered after students had completed instruction 

on fractions, and students worked independently for 70 minutes (2 × 35 minutes). In addition 

to identifying students’ performance levels, the written responses provided diagnostic 

evidence regarding the procedures, representations, and errors produced during problem 

solving. 

Prior to the main data collection, the fraction test was pilot-tested with 20 students 

who were not included in the main study sample. The pilot testing was conducted to examine 

the item validity and internal consistency of the instrument before its administration to the 

research participants. Item–total Pearson correlations for the 10 test items ranged from .471 

to .815, and all item–total correlations were statistically significant at the .05 level or better. 
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The 10-item test yielded a Cronbach’s alpha coefficient of .844, indicating satisfactory internal 

consistency. Following this pilot testing, the instrument was administered to the 30 fifth-grade 

students who participated in the main study. 

After the written test was scored, students were classified into three mathematical 

ability levels based on the performance classification used by Balik et al. (2023): high ability 

(81–100), medium ability (65–80), and low ability (0–64). In this study, these cut-points were 

used operationally to classify students according to their performance on the fraction test and 

to support comparisons of difficulty patterns across groups; they were not intended as national 

or school-wide grading standards. This classification was used as an analytical framework for 

comparing patterns of difficulty rather than as a basis for inferential statistical comparison. 

Following the classification, three students were selected for further investigation, with one 

student representing each ability level. The selection was based on the students’ test results. 

For confidentiality in reporting the qualitative findings, the participants were identified using 

the codes HA (high ability), MA (medium ability), and LA (low ability). 

Semi-structured interviews were conducted after the written test to obtain deeper 

information about students’ reasoning and the difficulties underlying their written responses. 

The semi-structured format enabled the interviewer to use predetermined questions while 

allowing follow-up questions to emerge from each student’s test responses. The interviews 

were recorded, important responses were documented, and the recordings were subsequently 

transcribed for analysis. The interview protocol focused on three dimensions of difficulty: (1) 

understanding fraction problems, including interpreting the meaning, information, and 

language of the problem; (2) performing fraction operations, particularly difficulties in 

addition, subtraction, and determining equivalent denominators; and (3) mathematical 

problem solving, including determining appropriate solution procedures, translating word 

problems into mathematical operations, and drawing conclusions. These dimensions were 

used consistently to organize evidence from both written responses and interviews. 

Data analysis was conducted interactively through three main processes: data 

reduction, data display, and conclusion drawing. During data reduction, students’ written 

solutions and interview transcripts were examined, and relevant evidence of difficulty was 

selected and organized according to the three analytical dimensions. Interview statements 

were compared with the corresponding written responses to identify consistency between 

what students produced and how they explained their reasoning. During data display, the 

reduced data were organized according to mathematical ability level and type of difficulty, 

allowing patterns within and across the high-, medium-, and low-ability groups to be examined. 

Finally, conclusions were drawn by identifying recurring patterns of conceptual, procedural, 

and problem-solving difficulties and comparing how these patterns manifested across the 

three ability levels. No formal second-coder procedure or inter-rater agreement coefficient was 

employed. To enhance consistency of interpretation, the same three analytical dimensions 

were applied systematically across all written responses and interview data, and 

interpretations were cross-checked through triangulation between students’ written work and 

interview explanations. 
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RESULTS AND DISCUSSION 

The results revealed distinct patterns of difficulty in solving fraction problems across 

mathematical ability levels. Of the 30 fifth-grade students, 6 students (20.00%) were classified 

as high ability, 11 students (36.67%) as medium ability, and 13 students (43.33%) as low 

ability. This distribution indicates considerable heterogeneity in students’ fraction 

performance and provides an initial indication that fraction knowledge was not equally 

established across students. Such variation is consistent with recent evidence showing that 

elementary students may possess markedly different levels of conceptual and procedural 

fraction knowledge even when they have experienced comparable classroom instruction 

(Magfirotin & Amir, 2024; Pedersen et al., 2023).  

Table 1 Distribution of Students by Mathematical Ability Level  

Mathematical ability level Score interval Number of students Percentage 
High 81–100 6 20.00% 

Medium 65–80 11 36.67% 
Low 0–64 13 43.33% 
Total  30 100.00% 

 

Further analysis identified three major dimensions of difficulty: understanding the 

problem, performing fraction operations, and mathematical problem solving. These 

dimensions correspond closely with findings from previous elementary-school fraction 

studies. Hariyani et al. (2022), for example, identified learning obstacles ranging from 

fundamental fraction concepts and fraction arithmetic to fraction problem solving, while 

Rosmayasari et al. (2024) reported difficulties in understanding problems, transforming 

fraction forms, selecting strategies, applying operations, and interpreting final solutions.  

Table 2 Distribution of Difficulties Across Mathematical Ability Levels  

Ability 
level 

n 
Understanding the 

problem, n (%) 
Performing fraction 

operations, n (%) 
Mathematical problem 

solving, n (%) 
High 6 0 (0.0%) 20 (33.3%) 0 (0.0%) 

Medium 11 13 (11.8%) 69 (62.7%) 13 (11.8%) 
Low 13 71 (54.6%) 102 (78.5%) 71 (54.6%) 

 
Note.  Percentages indicate the proportion of responses within each ability group in which each type of difficulty 
was identified. 

Table 2 shows that difficulty in performing fraction operations was the most prominent 

dimension at all three ability levels. However, the profile became increasingly complex as 

ability level decreased. High-ability students primarily demonstrated procedural inaccuracies; 

medium-ability students showed a combination of partial understanding and unstable 

procedures; and low-ability students displayed substantial difficulties in comprehension, 

operations, and mathematical problem solving. A similar differentiation was reported by Saleh 

et al. (2023), whose analysis of high-, medium-, and low-ability elementary students showed 

that high-performing students could complete problem-solving stages more successfully, 

whereas low-performing students had difficulty translating fraction situations into 

mathematical forms.  
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Difficulties Among High-Ability Students 

High-ability students generally demonstrated adequate understanding of the meaning 

of the problems and correctly identified the operations required by contextual situations. 

Figure 1 shows that the student was able to interpret most problem statements, use 

appropriate fraction procedures, and organize the solution coherently. The errors identified 

were relatively minor and primarily involved computational accuracy or insufficient attention 

to details such as measurement units.  

 

Figure 1 Written Response of a High-Ability Student 

The interview reinforced this interpretation. The student stated: 

“There was no part that was difficult to understand. The mistakes I made were only 
because I was not careful.” 

This self-assessment was also supported by the student’s written responses. Across the 

test, the student generally interpreted the problem situations appropriately and selected the 

required mathematical operations. For example, the student correctly recognized the fraction 

representation required in Item 1, identified addition as the appropriate operation in Item 4, 

and used subtraction to determine the remaining quantity in Item 10. The observed errors 

occurred mainly during calculation or in attending to details, such as the measurement unit in 

Item 4, rather than in identifying the mathematical meaning or operation required by the 

problems. Thus, the written evidence was consistent with the student’s explanation that the 

errors primarily reflected accuracy-related difficulties rather than a broad conceptual 

misunderstanding. 

The student also explained an orderly problem-solving process that involved reading 

carefully, identifying known and unknown information, determining the appropriate 

operation, calculating, and writing the final answer.  

This pattern suggests that high performance does not necessarily imply completely 

error-free fraction knowledge. Lenz et al. (2024), based on data from 1,005 students, 
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demonstrated that conceptual and procedural fraction knowledge may differ considerably 

within the same student across fraction topics. Students with relatively strong knowledge in 

one area may therefore remain vulnerable to errors in another.  

The result also accords with Pedersen et al. (2023), who found different developmental 

trajectories of fraction proficiency among high- and low-performing students across a school 

year. Their results indicate that performance groups differ not simply in score but in how 

fraction knowledge develops and responds to instruction.  

More recent longitudinal evidence further demonstrates that fraction misconceptions 

and errors are dynamic rather than fixed. Burr et al. (2026) found that students’ errors may 

disappear, recur, or change when they encounter different fraction subconstructs. This finding 

supports the present observation that even relatively successful students may still 

demonstrate local procedural vulnerabilities.  

The result is also compatible with Azis et al. (2023), who showed that students’ 

mathematical difficulties can occur at different cognitive levels. Thus, an error committed by a 

high-performing student should not automatically be interpreted as evidence of fundamental 

conceptual failure.  

Difficulties Among Medium-Ability Students 

The medium-ability group demonstrated a different profile. These students had begun 

to develop basic fraction understanding but were inconsistent in translating that 

understanding into appropriate procedures. Figure 2 shows errors in interpreting the 

requirements of problems, choosing operations, converting mixed fractions, finding common 

denominators, and conducting fraction arithmetic. 

 

Figure 2 Written Response of a Medium-Ability Student 

The student’s interview responses directly reflected this instability: 

“Sometimes I am still confused about how to make the denominators the same.” 

and: 

“I am confused about which operation to use and where to start.” 
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These statements indicate that the difficulty was not purely computational. It involved 

the connection between conceptual understanding, mathematical interpretation, and 

procedural execution. 

This finding strongly corresponds with Azis et al. (2022), who identified conceptual, 

principle, and skill difficulties in students’ addition and subtraction of fractions. Skill-related 

difficulties were the most frequently observed category, indicating that fraction procedures 

may remain problematic even when some conceptual knowledge has already been established.  

Magfirotin & Amir (2024) similarly emphasized the interdependence of conceptual and 

procedural knowledge in elementary students’ fraction problem solving. Their qualitative 

study involving 86 elementary students showed that understanding concepts and correctly 

executing procedures are both necessary for comprehensive fraction problem solving.  

The medium-ability pattern is also consistent with Lenz et al. (2024), who found that 

low conceptual knowledge within a particular fraction topic was associated with characteristic 

conceptual errors, while conceptual and procedural profiles varied across topics.  

Furthermore, Girgin & Altay (2024) reported common difficulties among fifth-grade 

students when working with equivalent fractions, including errors in generating and 

recognizing equivalent forms. Such weaknesses are highly relevant to the present students’ 

difficulties in establishing common denominators because successful addition and subtraction 

of unlike fractions depend fundamentally on understanding equivalence.  

Saleh et al. (2023) also found that medium-ability elementary students could 

understand some initial stages of fraction problem solving but were unable to complete all 

stages consistently. This closely resembles the present finding that medium-ability students 

possessed partial understanding but experienced difficulty transforming that understanding 

into complete and accurate solutions. 

The linguistic dimension may also contribute to procedural performance. Lin & Powell 

(2023) demonstrated that explicit fraction-vocabulary instruction for Grade 4 students with 

mathematics difficulties improved fraction vocabulary and also produced gains in fraction 

arithmetic. Their findings suggest that understanding mathematical terminology can support 

students’ ability to correctly interpret and execute fraction procedures.  

Difficulties Among Low-Ability Students 

The low-ability group exhibited the most extensive pattern of difficulty. Problems 

emerged not only during calculation but also while interpreting situations and constructing 

mathematical representations. On Item 1, for example, a situation requiring the representation 

of three out of eight equal parts as  was instead interpreted by the student as the subtraction 

8−3. Difficulties were also visible in contextual subtraction problems, conversion of mixed 

fractions, determination of common denominators, and completion of solution procedures.  
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Figure 3 Written Response of a Low-Ability Student 

The interview illustrates how these difficulties were interconnected. The student 

acknowledged: 

“I do not understand all of them.” 

The student also explained: 

“Sometimes I change the fraction incorrectly, make the denominators equal incorrectly, 
and calculate the numbers incorrectly.” 

When describing the process of solving word problems, the student stated: 

“I read the problem, take the numbers, and try to calculate, but the steps are not yet in 
order.” 

This response is important because it suggests a tendency to operate directly on the 

numerical information before constructing an appropriate model of the situation. 

Consequently, difficulties in reading and understanding the problem can propagate into 

operation selection and subsequent computation. 

This pattern closely resembles Azis (2019), who found that students solving 

mathematical word problems experienced conceptual difficulties in identifying known and 

required information, principle-related difficulties in selecting mathematical relationships, 

and algorithmic difficulties in executing solution steps.  

Similarly, Azis et al. (2022) found conceptual, principle, and operational errors in 

mathematical problem solving. Their study reinforces the interpretation that an incorrect 

numerical answer can originate much earlier in the problem-solving process, particularly 

during conceptualization or selection of the appropriate mathematical principle.  

The fraction-specific results of Azis et al. (2022) provide additional support. Their 

findings showed that difficulties in concepts, principles, and fraction skills coexist when 

students perform addition and subtraction operations.  

Hariyani et al. (2022) similarly identified epistemological obstacles extending from 

basic fraction concepts to arithmetic operations and problem solving among elementary 

students. This indicates that difficulties in fraction learning can form a chain in which 

incomplete knowledge at an earlier stage constrains later reasoning.  

Rosmayasari et al. (2024), specifically working with fifth graders, found difficulty 
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understanding fraction word problems, converting mixed numbers, constructing and 

implementing strategies, applying fraction operations, drawing conclusions, and validating 

answers. These results closely parallel the present low-ability students’ difficulties. 

A similar pattern was also reported by Izzati & Maula (2025), who examined fifth-grade 

fraction problem solving in terms of understanding the problem, planning the solution, and 

evaluating the result. Their study reinforces the importance of analyzing problem solving as a 

sequence of cognitive processes rather than merely evaluating the final answer.  

More recent evidence from Fitri et al. (2026) again shows that fifth-grade students with 

high, medium, and low problem-solving performance experience different forms of difficulty 

when solving fraction problems, supporting the continued relevance of diagnostic analyses 

across ability levels.  

The students’ difficulty in understanding contextual problems can also be interpreted 

in light of Vessonen et al. (2024). Their systematic review and meta-analysis of 69 studies 

showed that several linguistic and numerical characteristics of word problems are associated 

with elementary students’ performance, including schematic structure, lexical consistency, 

realistic considerations, the position of unknown quantities, and the number of operations 

required. Thus, unsuccessful fraction word-problem solving may reflect an interaction 

between fraction knowledge, language comprehension, and mathematical representation. 

Cross-Level Patterns of Fraction Difficulties 

Comparison across the three groups reveals increasingly complex patterns of difficulty: 

High ability → primarily accuracy and local procedural vulnerability; Medium ability → partial 

conceptual understanding and unstable procedural execution; Low ability → interconnected 

comprehension, representation, procedural, and problem-solving difficulties. The significance 

of this pattern lies in the fact that students at different ability levels did not merely produce 

different numbers of errors; they exhibited qualitatively different structures of difficulty. 

Saleh et al. (2023) provide particularly relevant comparative evidence. In their study 

of elementary students classified as high, medium, and low performers on fraction problems, 

high-performing students successfully applied all major problem-solving stages, whereas 

medium- and low-performing students demonstrated progressively greater difficulty, 

particularly in representing fraction problems mathematically.  

Pedersen et al. (2023) likewise showed a widening gap between high- and low-

performing students’ fraction proficiency during Grade 4, suggesting that prior ability interacts 

with subsequent fraction learning.  

The findings are further supported by Lenz et al. (2024), whose results indicate that 

diagnostic support should take students’ topic-specific conceptual and procedural profiles into 

account rather than treating fraction performance as a single uniform ability.  

Recent diagnostic research also supports the need to examine what lies behind an 

incorrect answer. Hakqi et al. (2025), using a three-tier diagnostic assessment, emphasized 

that conventional correct–incorrect scoring may fail to detect underlying misconceptions in 

elementary students’ fraction understanding. This is consistent with the present use of written 

solutions and interview explanations to distinguish minor inaccuracies from deeper 

conceptual and procedural difficulties. 
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Instructional Implications 

The differentiated patterns suggest that instructional responses should also be 

differentiated. For high-ability students, the priority is to develop accuracy, verification, 

mathematical explanation, and reflective checking. Worked-example research with Grade 5 

students experiencing mathematics difficulties also indicates that carefully designed examples 

can support students’ mathematical explanations and conceptual reasoning, suggesting value 

in asking students not only to produce answers but to justify and evaluate solution steps.  

For medium-ability students, instruction should emphasize the relationship between 

conceptual and procedural knowledge. Equivalent-fraction models, number lines, diagrams, 

and explicit explanation of why denominators must be equivalent can support the transition 

from conceptual representation to symbolic procedures. Powell (2023), for example, 

demonstrated the potential of measurement-based approaches to strengthen elementary 

students’ understanding of fraction magnitude.  

The importance of multiple representations is also supported by research on 

elementary fraction learning. Unaenah & Suryadi (2023) identified learning obstacles 

associated with insufficiently varied representations in fraction instruction, emphasizing the 

need for learning trajectories that connect different ways of representing fractions.  

For low-ability students, instructional support needs to integrate comprehension, 

representation, and computation. Explicit scaffolding should help students determine known 

and unknown information, identify the mathematical relationship among quantities, select an 

operation, carry out fraction procedures, and evaluate the resulting answer. 

This recommendation is supported by the meta-analysis of Rojo et al. (2023), which 

synthesized 43 rational-number intervention studies and found a substantial overall positive 

effect for students experiencing mathematics difficulties. The majority of interventions 

addressed fraction magnitude and arithmetic, and the overall estimated effect favored targeted 

intervention over regular instruction.  

The result also reinforces the importance of diagnostic rather than uniform 

remediation. Because the three ability groups exhibited different difficulty profiles, providing 

identical additional exercises to all students would risk addressing symptoms rather than the 

underlying source of the difficulty. 

CONCLUSIONS 

This study aimed to examine the patterns of fifth-grade students’ difficulties in solving 

fraction problems across mathematical ability levels. The findings demonstrate that students’ 

difficulties were not merely different in frequency but also differed qualitatively across ability 

levels. High-ability students generally understood the problems and selected appropriate 

mathematical operations but still exhibited minor procedural and accuracy-related errors. 

Medium-ability students showed partial conceptual understanding accompanied by unstable 

procedural knowledge, particularly when converting fraction forms, determining common 

denominators, selecting appropriate operations, and solving contextual problems. Low-ability 

students exhibited the most complex pattern, characterized by interconnected difficulties in 

understanding problem situations, representing quantitative relationships mathematically, 

performing fraction operations, and organizing complete problem-solving procedures. These 



 

Journal of Social and Scientific Education, Vol. 3 No. 2 (2026) : 540-554 
Patterns of Fifth-Grade Students’ Difficulties 

in Solving Fraction Problems Across Mathematical Ability Levels 
Rahmatia, Muh. Salsabil, La Eru Ugi, Azis 

 

 

552 ISSN: 3047-0684 

  

findings indicate that fraction difficulties should not be treated as a homogeneous learning 

problem and that instructional support needs to be differentiated according to the nature of 

students’ difficulties. High-performing students require greater emphasis on accuracy, 

verification, and mathematical justification; medium-performing students need stronger 

connections between conceptual and procedural fraction knowledge; while low-performing 

students require integrated scaffolding of problem comprehension, mathematical 

representation, operation selection, and procedural execution. The study contributes a 

differentiated diagnostic perspective by showing how the structure of fraction difficulties 

changes across performance levels rather than merely documenting students’ incorrect 

answers. However, the findings are limited to 30 fifth-grade students in one school context, 

with in-depth interviews conducted with one representative student from each ability level; 

therefore, the results are intended as contextual qualitative patterns rather than statistical 

generalizations. In addition, the qualitative coding was not independently verified by a second 

coder; therefore, interpretive consistency relied on the systematic application of the analytical 

framework and triangulation between written and interview data rather than on formal inter-

rater agreement. Future research should involve larger and more diverse samples, include 

several participants from each performance level, incorporate classroom observations and 

teacher perspectives, and examine through longitudinal, experimental, or design-based studies 

how differentiated interventions addressing conceptual, procedural, and problem-solving 

difficulties influence students’ fraction learning. 
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