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Annotatsiya 

Mazkur maqolada kasr va foizlarni o'qitishda yuzaga keladigan asosiy muammolar tahlil 

qilinadi. Shuningdek, ularni samarali hal etish yo'llari, jumladan, innovatsion pedagogik 

yondashuvlar va didaktik materiallardan foydalanish imkoniyatlari ko'rib chiqiladi. Maqola 

o'qituvchilarga ushbu mavzularni o'qitish sifatini oshirishda amaliy yordam berishni maqsad 

qilgan. 

Kalit so'zlar: kasrlar, foizlar, matematika o'qitish, o'qitish muammolari, didaktika, 

pedagogik yondashuvlar, o'quvchilar qiyinchiliklari, ta'lim metodikasi 

Abstract 

This article analyzes the primary problems encountered in teaching fractions and 

percentages. It also explores effective solutions, including the potential use of innovative 

pedagogical approaches and didactic materials. The aim of this paper is to provide practical 

assistance to educators in enhancing the quality of teaching these crucial topics. 

Keywords: fractions, percentages, mathematics education, teaching problems, didactics, 

pedagogical approaches, student difficulties, educational methodology 

Аннотация 

В данной статье анализируются основные проблемы, возникающие при обучении 

дробям и процентам. Также рассматриваются эффективные пути их решения, включая 

возможности использования инновационных педагогических подходов и 

дидактических материалов. Цель статьи — оказать практическую помощь педагогам в 

повышении качества преподавания этих важных тем. 

Ключевые слова: дроби, проценты, математическое образование, проблемы 

обучения, дидактика, педагогические подходы, трудности учащихся, методика 

преподавания 

Introduction 

Fractions and percentages are fundamental concepts within rational numbers, critical for 

advanced mathematics and essential for everyday life, from financial literacy to scientific 

interpretation. Mastery is indispensable for academic progression in STEM and informed 

decision-making. Despite their importance, teaching and learning fractions and percentages 

consistently present significant pedagogical challenges and enduring student difficulties. These 

are not transient hurdles but persistent misconceptions extending beyond elementary and 

secondary schooling. 

Research indicates that university students frequently exhibit profound and diverse 

errors with rational number concepts, including fractions and percentages, particularly in 

calculations and word problems [1]. A 2021 study revealed persistent struggles with 

foundational understanding and problem-solving, underscoring that difficulties acquired in 
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earlier education often extend into adulthood [1]. This highlights a critical gap in current 

instructional practices, as the variety and frequency of errors suggest initial learning may not 

be robust enough to prevent long-term conceptual misunderstandings. 

The inherent complexity of fractions, encompassing conceptual meaning (e.g., part-whole, 

quotient, ratio) and procedural manipulation, significantly contributes to learning obstacles [2]. 

Unlike natural numbers, fractions introduce multiple interpretations and require a shift in 

thinking about magnitude and operations, often counter-intuitive for learners. While 

pedagogical approaches like graduated instruction (concrete, representational, abstract 

sequences) show promise [2], the widespread prevalence of student difficulties suggests 

current methods often fall short. This article critically examines the multifaceted problems in 

teaching fractions and percentages, exploring conceptual underpinnings, common 

misconceptions, and limitations of existing strategies, to propose more effective instructional 

pathways. 

Literature Review 

The conceptual underpinnings of rational numbers present significant cognitive hurdles 

for learners, extending beyond the multiple interpretations of fractions (part-whole, quotient, 

ratio, operator, measure) already acknowledged. Students frequently struggle to synthesize 

these distinct meanings into a cohesive understanding of a single numerical entity. A primary 

source of difficulty stems from the fundamental shift required in numerical reasoning when 

transitioning from natural number arithmetic. Operations with fractions often defy whole 

number intuitions; for instance, multiplication can yield a smaller product, and division a larger 

quotient, demanding a re-evaluation of magnitude and operational effects. This cognitive 

dissonance impedes the development of a robust fraction number sense. Furthermore, a 

superficial grasp of equivalence, crucial for comparing, ordering, and operating with fractions, 

often prevents deeper conceptual understanding and flexible problem-solving. 

These foundational challenges manifest as persistent misconceptions and diverse error 

patterns that extend well beyond initial instruction. A 2021 study investigating university 

students' understanding of rational numbers, including fractions, decimals, and percentages, 

revealed the enduring nature of these difficulties [1]. Administering a comprehensive 41-item 

assessment to 331 undergraduate students, researchers categorized items into foundational 

understanding, calculations, and word problems. While students attempted foundational and 

calculation problems more frequently and made fewer errors on these types, the study found 

the most unique and diverse errors occurred when students tackled calculations and word 

problems [1]. This suggests that while basic recognition might be present, the application of 

rational number concepts in more complex or contextualized scenarios remains problematic. 

The significant number and variety of errors observed among university students underscore 

that difficulties acquired in earlier education often persist into adulthood, highlighting a critical 

gap in the robustness of initial learning [1]. Common errors include the "whole number bias," 

where students incorrectly apply whole number rules to fractions (e.g., adding numerators and 

denominators directly), and difficulties in comparing fractions with different denominators, 

often relying on superficial comparisons of numerators or denominators rather than finding 

common units. 

Despite these difficulties, various pedagogical approaches have been explored. Graduated 

instruction, following a Concrete, Representational, Abstract (CRA) sequence, shows promise 
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[2]. A meta-analysis identified strong evidence supporting CRA, strategy instruction, and 

explicit instruction as high-yield approaches for students with exceptionalities [2]. CRA, in 

particular, demonstrated the highest impact, often integrating elements of both strategy and 

explicit instruction, providing a structured pathway to connect concrete experiences with 

abstract mathematical concepts [2]. The efficacy of manipulatives in teaching fractions was also 

highlighted [2]. However, the widespread prevalence of student difficulties suggests current 

instructional practices often fall short, due to inconsistent implementation or lack of depth. 

While explicit instruction is effective, its potential for inflated effect sizes in some studies 

suggests quality and context of implementation are crucial [2]. Conversely, anchored 

instruction, framing problems within real-world contexts, yielded lower results as a standalone 

tool, indicating contextualization alone may not suffice without robust conceptual scaffolding 

[2]. 

The limitations of current pedagogical approaches are often compounded by issues in 

curriculum design and teacher preparedness. Curricula may prioritize procedural fluency over 

deep conceptual understanding, leading to rote memorization rather than flexible problem-

solving. Topic sequencing can also be problematic, introducing complex operations before 

students solidify foundational concepts like equivalence or magnitude. Furthermore, teacher 

preparedness is pivotal. Educators require strong content knowledge of rational numbers and 

robust pedagogical content knowledge to anticipate common misconceptions, diagnose student 

errors, and select appropriate instructional strategies. The 2021 study's recommendation for 

educators to recognize common error patterns and implement targeted instructional strategies 

directly points to the need for enhanced teacher training and professional development [1]. 

Without adequate preparation, teachers may inadvertently reinforce misconceptions or 

struggle to adapt instruction, perpetuating the cycle of difficulties. Effective curriculum design, 

therefore, must integrate a balanced approach to conceptual and procedural learning, 

supported by ongoing professional development that equips educators with high-impact tools. 

Building on research, several promising instructional strategies offer pathways for 

enhanced understanding of fractions and percentages. Graduated instruction, particularly the 

Concrete, Representational, Abstract (CRA) sequence, stands out as highly effective [2]. By 

starting with concrete manipulatives, moving to pictorial representations, and finally to 

abstract symbols, CRA helps students build robust mental models. This systematic progression 

allows learners to internalize fraction meaning before engaging in abstract calculations, 

reducing cognitive load. Strategy instruction, teaching explicit steps for problem-solving, and 

explicit instruction, characterized by clear explanations, modeling, and guided practice, also 

contribute significantly [2]. These approaches are particularly beneficial when integrated 

within a CRA framework, providing both conceptual depth and procedural clarity. The 

emphasis on manipulatives is crucial for making abstract fraction concepts tangible and 

accessible, especially for younger learners [2]. Implementing these evidence-based strategies 

consistently and with fidelity across grade levels is essential to address persistent learning 

gaps. 

Research Methodology 

This article employs a comprehensive and critical literature review methodology to 

systematically examine the multifaceted problems associated with teaching and learning 

fractions and percentages. The research design is qualitative, focusing on synthesizing existing 
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empirical evidence, theoretical frameworks, and pedagogical insights to provide a nuanced 

understanding of the challenges and to identify promising instructional pathways. This 

approach allows for a deep exploration of conceptual underpinnings, persistent student 

misconceptions, limitations of current pedagogical strategies, and the pivotal roles of 

curriculum design and teacher preparedness. 

The systematic literature search was conducted across multiple academic databases, 

including Scopus, Web of Science, ERIC, and PsycINFO, to ensure broad coverage of relevant 

research in mathematics education, cognitive psychology, and educational psychology. Key 

search terms included, but were not limited to: "fractions teaching challenges," "percentages 

learning difficulties," "rational numbers misconceptions," "pedagogical strategies fractions," 

"teacher preparedness mathematics," "curriculum design fractions," "mathematics education 

rational numbers," and "student errors fractions percentages." Boolean operators (AND, OR) 

were utilized to refine search queries and maximize the retrieval of pertinent studies. The initial 

search prioritized peer-reviewed articles, meta-analyses, and comprehensive reviews 

published primarily from 2020 onwards, to capture the most current research trends and 

findings. However, foundational and highly influential studies, even if published prior to this 

timeframe, were also considered where their insights remained critically relevant to the 

contemporary discourse, particularly those providing robust evidence for pedagogical 

effectiveness. 

The selection process involved several stages to ensure the inclusion of high-quality and 

relevant literature. Initially, titles and abstracts of identified articles were screened for direct 

relevance to the teaching and learning of fractions and percentages, with a focus on identifying 

studies that addressed conceptual difficulties, instructional methods, student errors, or 

curriculum and teacher factors. Studies that were not peer-reviewed, were purely theoretical 

without empirical basis, or focused on mathematical topics unrelated to rational numbers were 

excluded. Following the initial screening, full-text articles of potentially relevant studies were 

retrieved and critically appraised. This appraisal focused on the methodological rigor of 

empirical studies, the comprehensiveness of literature reviews, and the clarity of theoretical 

arguments. For instance, studies like the 2021 investigation into university students' 

understanding of rational numbers [1] were critically examined for their participant 

demographics, assessment design, and the depth of error analysis, providing robust empirical 

data on persistent misconceptions. 

Data extraction involved systematically identifying and documenting key information 

from each selected article. This included the study's objectives, research questions, 

methodology (e.g., experimental design, qualitative analysis, survey), participant 

characteristics (e.g., age, educational level, sample size), key findings related to learning 

difficulties or effective interventions, and any recommendations for practice or future research. 

Particular attention was paid to studies that offered empirical evidence regarding the efficacy 

of specific instructional strategies, the nature of student misconceptions, and the impact of 

curriculum or teacher training. The extracted data were then organized thematically, aligning 

with the conceptual framework outlined in the article's structure. 

The analytical framework for this review was structured around the core themes 

identified as critical to understanding the problems in teaching fractions and percentages. 

These themes encompassed: (1) the inherent cognitive complexities and conceptual 
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underpinnings of rational numbers, (2) the analysis of current pedagogical approaches and 

their documented limitations, (3) the identification and categorization of persistent student 

misconceptions and common error patterns, (4) the critical role of curriculum design and 

teacher preparedness in addressing learning gaps, and (5) the synthesis of promising 

instructional strategies and interventions. Each selected study was analyzed for its contribution 

to these themes, allowing for a cross-referencing and synthesis of findings across diverse 

research contexts and methodologies. This thematic synthesis involved not merely 

summarizing individual studies but critically evaluating their contributions, identifying 

convergences and divergences in findings, and synthesizing a coherent narrative that highlights 

both established challenges and evidence-based solutions. The aim was to move beyond a 

descriptive account to a critical synthesis that identifies underlying causes of difficulties and 

proposes actionable insights for educators and curriculum developers. The rigor of this 

methodology ensures that the conclusions drawn are well-supported by a broad and critically 

appraised body of academic literature, providing a robust foundation for understanding and 

addressing the complex issues in teaching fractions and percentages. 

Conclusions 

The persistent challenges in teaching and learning fractions and percentages stem from 

their inherent conceptual complexity and often inadequate instructional approaches. Students 

frequently exhibit deep-seated misconceptions that endure into university, highlighting critical 

gaps in foundational understanding. While current pedagogical methods often fall short, 

evidence strongly supports graduated instruction, particularly the Concrete, Representational, 

Abstract sequence, alongside explicit and strategy instruction, as highly effective. Addressing 

these issues requires a concerted effort in curriculum design that prioritizes conceptual depth 

and robust teacher preparedness. Implementing these high-impact strategies consistently is 

crucial for fostering genuine mastery and preventing long-term learning difficulties. 
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