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Abstract—The conceptual difficulties that exist in senior 

secondary mathematics education continue to impact 

students' knowledge, participation and learning 

outcomes. Conceptual gaps are frequently caused by an 

ineffective in-class learning strategy, shortcomings of the 

curriculum, teachers' pedagogical inadequacies, and the 

failure to match the teachers' instructional strategies 

with students' learning needs.  

These are critical issues to address to improve 

mathematics education and to have a meaningful 

learning experience. The secondary research study 

reported here critically reviews the literature on 

conceptual gaps in teaching and learning of senior 

secondary mathematics and implications for curriculum 

reform and effective classroom practices. This study 

draws on findings from peer-reviewed journal articles, 

books, policy documents, curriculum documents, and 

published educational reports to determine the most 

prevalent factors that cause conceptual 

misunderstandings and learning challenges in 

mathematics. Additionally, it examines current 

pedagogical strategies and innovations in the curriculum 

that facilitate conceptual learning, problem-solving, and 

student engagement. The paper synthesizes these existing 

practices and draws attention to important 

recommendations for curriculum developers, 

mathematics educators, teacher educators and policy 

makers to improve mathematics education by using 

pedagogies that are learner-centred and concept-

oriented.  

The study is useful to the discourse on mathematics 

education because it offers evidence-based findings 

which can feed into curriculum development for 

enhancement and improve the quality of mathematics 

learning and teaching at the senior secondary level. 

 

Index Terms—Conceptual Understanding, 

Mathematical Literacy, Senior Secondary Mathematics, 

Curriculum Reforms, Effective Classroom Practices, 

Formative Assessment 

I. INTRODUCTION 

 

Senior secondary mathematics education is a 

significant education curriculum that is considered as 

the basic foundation for higher education, scientific 

progression in career, and several employment 

opportunities (Maskos et al. 2025). Several 

disciplinaries in education require strong problem -

solving, analytical abilities, and logical reasoning. 

Mathematics lessons are the only appropriate way to 

achieve excellence in these domains. Despite its 

significance, the conventional teaching styles and 

relevant curriculum often cause barriers for students to 

experience seamless mathematics learning. The 

inadequate teaching reforms hinder the 

comprehension of mathematics principles for children 

(Mageed, 2025).  

Rather than understanding the mathematical 

knowledge, students are forced to memorise formulas 

and indulge in repetitive procedures, cultivating 

ineffective concept building and subpar academic 

outputs. 

 

II. PROBLEM STATEMENT 

 

The formal procedures in schools and educational 

institutions to develop mathematical literacy 

development have been proven to be ineffective. They 

often seem to fail in developing conceptual 

understanding and logical reasoning among senior 

secondary students. The gap is prevalent among 

educators and curriculum developers to mitigate the 

concern of declining confidence, minimised readiness, 

and poor academic performance among students for 

higher education and employment (Payadnya et al. 

2025; Mageed, 2025). 
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III. SCOPE OF THE STUDY 

 

This research tends to investigate the conceptual gaps 

that exist among senior secondary student that are 

hindering their academic excellence and future 

employability. This study seeks to find ways to bring 

changes in secondary mathematics curricula and 

classroom practices. This research explores the 

elements contributing to the weak comprehension, 

ineffective learning, logical obstruct, and 

examination-focused learning of the students. 

 

IV. OBJECTIVES 

 

• To address the conceptual gaps experienced by 

senior secondary students in mathematical learning 

• To identify the factors impacting teaching 

performance, curriculum design, learning resources, 

and assessment procedures in senior secondary 

mathematics 

• To pinpoint the best strategies and practices that 

induce effective mathematical learning and 

curriculum reforms 

• To offer evidence-based suggestions for educators 

to strengthen conceptual understanding of senior 

secondary mathematics learning 

 

V. LITERATURE REVIEW 

 

The conceptual foundation in mathematics learning is 

irreplaceable and significant for successful career 

development. Researchers underscore that students 

who comprehend mathematics with logic rather than 

just memorisation and procedure learning tend to 

develop more analytical skills (Töllner, Kuhl & 

Besser, 2025). Incorrect methods in mathematics 

teaching and curriculum development in senior 

secondary mathematics education generate 

misconceptions among students that remain strong till 

adulthood resulting in poor logical understanding. 

Several studies attributed that conceptual gaps to 

teacher’s standard institutional methods assist students 

only passively receive information instead of actively 

building a strong foundation of mathematical 

knowledge (Thuy et al. 2025; Hankeln et al. 2025). 

The conventional methods of teaching involve zero 

practical interpretation and lecture-focused teaching 

limits the chances for exploration and curation of 

logical reasoning. 

As a result, students with no concrete foundation in 

logical reasoning struggle to confront unfamiliar 

mathematical problems. The curriculum structure 

influences the quality of learning among senior 

secondary students. Excessive syllabi often lead 

teachers to engage in fast syllabus completion rather 

than developing conceptual mastery among students 

(Machisi, Alrababah & Hennig, 2026). Besides that, 

examination-oriented teaching develops a 

standardised forum that only rewards methodical 

continuity more than logical reinforcement and 

analytical reasoning among students. The current 

literature has indicated that digital infrastructure often 

enhances the quality of experience among senior 

secondary students. The graphical software, virtual 

simulations, and AI -powered tutoring have 

demonstrated an impressive effect on conceptual 

development (Akbar, 2025). However, collaborative 

learning is also addressed to be useful to encourage 

students to explore multiple solution methods and 

curate intricate mathematical comprehension. 

 

VI. METHODOLOGY 

 

• This study has employed interpretivist philosophy to 

support an evidence-based understanding for 

conceptual gaps that lie in mathematics learning 

and prevalent curriculum development. 

• Furthermore, this research involved an inductive 

approach to help researchers practice 

comprehensive review and concept-guided 

understanding (Dawson & Suich, 2025). 

• This research has employed a qualitative research 

methodology on the basis of complete evaluation 

through secondary data. The secondary method was 

chosen as it enables a synthesis of existing 

knowledge from credible academic resources and 

educational journals. 

• The data is generally obtained from published 

materials and peer-reviewed journals on Google 

Scholar, Scopus, ScienceDirect, and JSTOR. These 

articles, journals, books, and conference papers are 

used to address relevant literature regarding 

conceptual understanding of mathematics among 

senior secondary students. 

• This research has adopted a thematic analysis design 

to establish themes that identify patterns and 

similarities across previous studies highlighting the 

best practices (Streicher, Broadbent, & Hellewell, 
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2025). The four recurring themes are formulated to 

find answers to the research objectives. 

• This research maintains a consistent reliability for 

findings through data quality regulation and peer-

review selection. The investigators only chose 

reputable sources that are published in the last five 

years. This research is completely devoid of 

plagiarism offering a responsible research conduct 

and credibility. 

 

VII. RESEARCH GAP 

 

This research solely relied on extensive secondary data 

available on existing literature and academic journals. 

This research fails to represent a cross-sectional view 

to establish the relationship between conceptual gaps 

in mathematics learning and ineffective analytical skill 

development among adults. This research failed to 

provide context-specific understanding and evidence-

based reasons for developing concrete 

recommendations. Another consequent gap is lack of 

recent studies that explore impact post-pandemic 

barriers in mathematics learning. 

 

VIII. THEMATIC ANALYSIS 

 

Theme 1: Procedural teaching and overemphasis on 

formula memorisation affects conceptual learning for 

students 

A recurring theme of the literature emphasises that 

excessive methodical teaching only contributes to 

speedy completion of syllabus and information 

circulation. However, overemphasis on formula 

memorisation makes senior students disinterested and 

underwhelmed by conventional methods (Rukshana, 

Gunavathi, & Prithiyanga devi, 2025). The classroom 

only supports fixed algorithms of formula learning and 

practicing. This approach affects the understanding of 

the underlying principle and limits the chances of 

applying concepts to practical problems. The results 

obtained from OECD Programme of Student 

Assessment revealed that around 69% of students 

across the world tend to not achieve proficiency Level 

2, illustrating difficulty to align mathematical 

knowledge in real-life context (Siregar, Yerizon & 

Fauzan, 2025). The reason for this failure is procedural 

knowledge building that is appropriate for 

examination-based learning with temporary needs. 

The teacher-centered curriculum and inquiry-oriented 

structure expose students to high mathematics scores 

but devoid them from exploring practical implications 

through discussion, exploration, and problem-solving 

(Barumbun & Kharisma, 2022). Teachers train 

students through fixed algorithms that only prepare 

students for examination but fail to provide concrete 

mathematical literacy. A formative assessment and 

shift from memorisation-based learning can enhance 

long-term concept building and enhanced 

mathematical literacy among students. 

 
Figure 1: Procedural Knowledge VS Conceptual 

Knowledge 
 

(Source: Barumbun & Kharisma, 2022)  

 

Theme 2: Pedagogical knowledge and teaching 

effectiveness impact mathematics learning among 

senior secondary students 

The findings have shown that teachers possessing 

extraordinary teaching effectiveness and pedagogical 

knowledge positively impacts development of 

appropriate curricula and effective concept 

understanding. Teachers that are efficient in 

explaining abstract mathematical concepts rather than 

enabling students to memorise formulas employ right 

instructional methods to induce intricate learning 

(Davor, Boateng & Akweittey, 2026). The assessment 

through OECD in 2023 indicates teachers with high 

pedagogical knowledge characterise classrooms with 

interactive teaching, formative assessment, and 

conceptual discussions (Asanre, Sondlo & Abiodun, 

2024). These approaches develop high engagement 

among students more than lecture-based teaching 

paradigm. The consistent investment in continuous 

teacher professionalism is expected to attain better 

results among secondary school students. However, 

insufficient teacher participation, limited pedagogical 

training, and reliance on teacher-centred instruction 

continue to obstruct conceptual learning. Effective 

mathematics teaching needs to involve inquiry-based 
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activities and collaborative problem solving which 

will help students apply mathematics to real life 

contexts (Omoniyi, Jita, & Jita, 2025).  

 

Therefore, teaching experiences need critical 

pedagogical improvements to suggest better 

curriculum and evidence-specific instruction 

practices. These practices are necessary for developing 

positive mathematics learning outcomes and 

minimising conceptual limitations among students. 

 

Theme 3: Formative Assessment is a suitable method 

of teaching that promotes curriculum reforms 

The formative assessment is an appropriate 

instructional method of teaching that supports 

curriculum reforms and strong conceptual 

understanding. The model assessment evaluates 

students’ performance in a continuous feedback 

manner throughout the learning activity enabling 

teachers to focus on adaptability and identify 

misconceptions in mathematics (Badolo et al. 2025; 

Töllner, Kuhl & Besser, 2025).  

 

This assessment process assists teachers to regulate 

the educational system in a process that depends more 

on practical demonstration than curative theoretical 

understanding. Based on the TIMSS assessment 

(2023), the formative regulation in educational 

systems engages higher numbers of students and 

encourages active participation and self-introspection 

(Khallaf, Veetil & Mertens 2025).  

 

The formative assessment in regular class activities 

among senior secondary mathematics increases teach-

student interaction and promotes concept recovery 

through feedback analysis. Several schools face 

limitations in formative curriculum due to 

examination-oriented education which reinforce 

procedural learning instead of conceptual learning. 

The effectiveness of this assessment depends on 

assessment literacy and their capacity to utilise 

feedback into instructional modification (Ajid et al. 

2025). 

 

Therefore, the senior secondary mathematics analysis 

requires formative assessment supporting learner-

centered instructions. This consistent feedback 

mechanism is expected to nurture deeper mathematical 

comprehension ability. 

 
Figure 2: Significance of Formative Assessment 

 

(Source: Ajid et al. 2025) 

 

Theme 4: Digital Implications and Professional 

development for teachers enhance mathematical 

understanding among senior secondary students 

The concept building and logical constituency of 

students depend on their mathematical abilities. 

Continuous professionalism and digital integration are 

key tools for improving mathematical understanding. 

With digitized geometry software, graphical 

application, virtual simulations, and learning 

management, students can develop a clear and abstract 

mathematical concept that involves educational 

technology aspects (Akbar, 2025). The reports of 

OECD (2023) implied that technology does not 

mandate success for students but their digital 

competence and teachers’ pedagogical approach help 

them build a strong concept of mathematics 

(Amemasor et al. 2025). The UNESCO reports 

claimed regular assessment on teachers’ 

professionalism helped them address diverse needs 

for students’ concept building in mathematics. 

Therefore, a sustained investment in teachers’ 

professionalism and digital infrastructure can help 

students indulge with practical application of 

mathematics which will strengthen their concept 

understanding and support curriculum reforms. The 

integration of educational technology always incur a 

large engagement from students and guarantee better 

learning outcomes. 

 

IX. KEY FINDINGS 

 

This research has scrutinised the factors impacting 

conceptual gaps among mathematics learning among 

senior secondary students. The review and findings 

suggested that overreliance on formula memorisation 

and examination-focused curriculum affects students’ 



GLH-II'26 - Global Literary Horizons II 2026  ISSN: 2349-6002 

207513 © IJIRT | www.ijirt.org JULY 2026 5 

concept reinforcement in mathematics (Akpalu et al. 

2025). With procedural knowledge students struggle 

to implement mathematical knowledge into real world 

contexts. The results derived that appropriate 

pedagogical knowledge among teachers and 

instructional efficacy through digital implication can 

enhance students’ mathematical abilities and 

conceptual learning. The findings also indicated 

formative assessment is an effective measure for 

curriculum reform. Continuous feedback analysis and 

integration of educational technology are expected to 

increase mathematical literacy among students and 

strengthen professional development among teachers 

(Omoniyi, Jita & Jita, 2025). 

 

X. RECOMMENDATIONS 

 

Senior secondary mathematics education needs to be 

strong for students as it is the foundation of their 

problem-solving attributes. However, first, 

educational institutions need to engross instruction-

based and interactive classroom activities. Besides, 

they require to minimise excessive syllabus that 

comprises theoretical value more than practical 

knowledge (Boaler, 2022; Majeed, 2025). Second, the 

government should sponsor educators to avail 

continuous professional development programmes 

enabling mathematics teachers to adopt new 

pedagogical methods to align educational needs. 

Thirdly, schools need to implement formative 

assessment to monitor concept development among 

students through practical assessment tricks rather 

than exclusively relying on examinations. Finally, the 

reformation of curricula must include inquiry-based 

learning, team activities, assignments, mathematical 

modelling, and real-world applications (Buabeng & 

Amo-Darko, 2025). Besides, the development of 

digital infrastructure can help students’ access easy 

forms of problem-solving and fast learning 

techniques. These suggestions are expected to assist 

educational institutions attain a sustainable 

improvement in minimising conceptual gaps among 

senior sedentary mathematics students. 

 

XI. CONCLUSION 

 

Conceptual understanding is a significant criterion for 

effective mathematical learning and development of 

agile problem-solving skills. The poor concept 

building enables students to go through lack of 

confidence, academic failures, and low logical 

adaptability. This study has indicated that strategic 

assessment, curriculum reinforcement, enhanced 

professionalism among teachers can significantly

 improve conceptual mathematics learning for 

senior secondary students. This research has presented 

suggestions for educators and policymakers to 

develop teaching methods that encourage students to 

indulge in critical thinking and show readiness for 

unfamiliar problem- solving. These approaches will 

help students for effective employment, higher 

education, and long-term conceptual baseline. 
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