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ABSTRACT 

Mathematics education remains a critical yet under-addressed dimension of school learning in 

Bihar, one of India's most educationally challenged states. This study examines the current state 

of mathematics learning outcomes and persistent learning difficulties in Bihar government schools 

within the framework of the National Education Policy (NEP) 2020. Employing a descriptive-

analytical research design, the study utilises secondary data sourced from ASER 2022, ASER 

2024, NAS 2021, UDISE+ 2023–24, and PARAKH 2024 to assess student performance trends, 

infrastructural deficiencies, teacher deployment gaps, and NEP 2020 implementation progress. The 

objectives are to evaluate mathematics achievement levels across primary and upper primary 

classes in Bihar, and to identify structural and pedagogical determinants of mathematics learning 

difficulties. Findings reveal that Bihar consistently trails national averages in foundational 

numeracy, with only 25.9% of Class 3 students performing basic subtraction in 2022, rising to an 

estimated 31% by 2024 still far below target. A mathematics subject pupil-teacher ratio of 462:1 at 

the secondary level, severe digital infrastructure deficits, and inadequate NEP 2020 implementation 

emerge as key barriers. Targeted teacher deployment, digital equity, and strengthened NIPUN 

Bharat monitoring are recommended. 

Keywords: Mathematics learning difficulties, NEP 2020, Bihar government schools, NIPUN 

Bharat, foundational numeracy 

1. INTRODUCTION 

Mathematics education is universally recognised as a foundational competency essential for both 

academic progression and life-skill development. In India, the quality of mathematics instruction 

particularly in government schools of underprivileged states continues to reflect deep-rooted 

systemic inequities. Bihar, with over 73,000 government schools and approximately two crore 

enrolled students at the elementary level, represents one of the most critical yet structurally 

constrained educational ecosystems in the country. Despite the National Education Policy (NEP) 

2020 introducing transformative reforms emphasising foundational numeracy, activity-based 
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pedagogy, and a restructured 5+3+3+4 curricular architecture, ground-level implementation in 

Bihar remains inconsistent and grossly inadequate (Ministry of Education, 2020). The NEP 2020 

explicitly designates foundational literacy and numeracy as the "highest priority" for India's 

school education system, catalysing the launch of the NIPUN Bharat Mission in July 2021 with 

the overarching goal of ensuring every child achieves basic arithmetic competencies by the end 

of Grade 3 by 2026–27 (Ministry of Education, 2021). However, successive national assessments 

highlight that Bihar registers among the weakest improvements in foundational numeracy 

nationally. ASER 2024 reported that Bihar achieved only a 4–5.9% gain in basic learning 

indicators between 2022 and 2024, placing it among the lowest-improving states, while states 

such as Uttar Pradesh and Gujarat recorded improvements exceeding 10 percentage points 

(Pratham, 2024). This raises critical questions about implementation quality, resource 

availability, and structural readiness at the state level. 

Bihar's educational challenges are compounded by severe teacher shortages. Over 1.87 lakh 

elementary teaching posts are vacant, and the mathematics subject pupil-teacher ratio at the 

secondary level stands at a staggering 462:1 one mathematics teacher for every 462 students 

(Samagra Shiksha, 2023). UDISE+ 2023–24 data further reveals that only 19.6% of Bihar's 

government schools have computers and merely 18.5% have internet connectivity, compared to 

national averages of 57.2% and 53.9% respectively (Ministry of Education, 2025). Such 

infrastructure deficits fundamentally compromise the delivery of NEP-aligned, technology-

integrated mathematics instruction mandated under the National Curriculum Framework for 

School Education. Understanding mathematics learning difficulties in Bihar is not merely an 

academic exercise but a developmental imperative. Learning difficulties in mathematics 

manifested through numeracy deficits, procedural errors, and persistent mathematics anxiety 

have well-documented long-term consequences on academic self-efficacy, occupational 

outcomes, and socioeconomic mobility (Geary, 2011). The vast majority of Bihar's rural school 

students face a compounded disadvantage: systemic under-resourced schooling, absent subject 

specialists, and near-zero access to digital learning tools. This paper, therefore, investigates the 

intersection of structural barriers, pedagogical inadequacies, and NEP 2020 implementation gaps 

in shaping mathematics education outcomes in Bihar government schools, with the aim of 

generating evidence-based, policy-relevant findings for state and national stakeholders. 

2. LITERATURE REVIEW 

Research on mathematics learning difficulties has evolved considerably over the past three 

decades, offering neurological, cognitive, affective, and environmental explanations. Butterworth 

et al. (2011) established that mathematical learning disabilities including developmental 

dyscalculia affect approximately 3–7% of the school-age population globally, linking numerical 

processing deficits to specific neurological patterns rather than general intellectual impairment. 

These disabilities manifest early, making the foundational stage (Classes 1–3) the critical 

intervention window. Similarly, Geary (2011) identified three core subtypes of mathematics 
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learning disability procedural deficits, semantic memory failure, and visuospatial impairment 

each requiring distinct instructional approaches that current Bihar government school 

infrastructure is ill-equipped to provide. Baroody et al. (2009) further demonstrated that 

persistent failure in basic arithmetic fact retrieval in primary school, when unaddressed, leads to 

cascading mathematical disabilities through secondary education. 

The affective dimension of mathematics learning is equally critical in resource-constrained school 

systems. Ma (1999), in a landmark meta-analysis of 26 studies, established a consistent negative 

correlation between mathematics anxiety and mathematics achievement, with effect sizes ranging 

from −0.27 to −0.47 across multiple educational levels. Hembree (1990) demonstrated that 

mathematics anxiety is prevalent from primary school stages and significantly impairs 

computational performance and problem-solving engagement, particularly in large, under-

supervised classrooms. In Bihar's context, where 71.7% of rural students attend paid private 

tuition classes the highest proportion nationally as per ASER 2022 widespread mathematics 

anxiety and inadequate school-based instruction are clearly evidenced (Pratham, 2022). From an 

early childhood and foundational numeracy perspective, Jordan et al. (2009) demonstrated that 

number sense competencies acquired by Grade 1 are strong predictors of mathematics 

performance through Grade 5, affirming the foundational stage as the most leverage-rich period 

for intervention. This finding directly supports NEP 2020's emphasis on the foundational stage 

(ages 3–8) and NIPUN Bharat's numeracy targets for Grade 3. However, PARAKH Rashtriya 

Sarvekshan 2024 found that despite a post-pandemic recovery, FLN levels in Bihar have not 

surpassed 2017 benchmarks, with Bihar classified among India's consistently low-performing 

states alongside Jharkhand (NCERT, 2024; ORF, 2025). 

Structural and environmental factors are robust predictors of mathematics outcomes at the 

school system level. Shalev et al. (2005), in a six-year prospective follow-up study, established 

that early identification combined with teacher-mediated classroom support can significantly 

reduce the persistence of dyscalculia into secondary education an intervention pathway largely 

unavailable in Bihar given its teacher shortfall. Desoete et al. (2004) highlighted the role of 

metacognitive instruction in improving outcomes for students with learning difficulties, which 

requires trained teachers and supportive learning environments. Mehta (2023) documented that 

Bihar's digital infrastructure falls drastically below national averages, with functional computers 

in only 18.4% of schools and ICT labs in 23% of secondary schools versus a national average of 

55.9% severely limiting NEP-aligned pedagogy (Ministry of Education, 2025). The National 

Curriculum Framework 2023 acknowledges the urgent need to reorient mathematics pedagogy 

from rote computation toward conceptual understanding and problem-solving (NCERT, 2023), a 

transformation that Bihar's structural realities make acutely challenging. 

3. OBJECTIVES 
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1. To assess the current state of mathematics learning outcomes across Classes 3, 5, and 8 

in Bihar government schools under the NEP 2020 framework, using national assessment 

data from ASER 2022, ASER 2024, and NAS 2021. 

2. To identify and analyse the key structural and pedagogical factors including teacher 

shortages, digital infrastructure deficits, and NIPUN Bharat implementation gaps that 

contribute to mathematics learning difficulties in Bihar government schools. 

4. HYPOTHESIS 

H1: Structural factors (teacher shortage, digital infrastructure deficit, and inadequate NEP 2020 

implementation) significantly determine the prevalence of mathematics learning difficulties in 

Bihar government schools. 

H2: Bihar government school students in Classes 3, 5, and 8 perform significantly below national 

mathematics achievement benchmarks due to systemic barriers that remain unaddressed by 

current NIPUN Bharat interventions. 

5. METHODOLOGY 

This study adopts a descriptive-analytical research design employing exclusively secondary data 

drawn from nationally recognised, government-verified sources to examine mathematics 

education and learning difficulties in Bihar government schools under NEP 2020. The research 

design is non-experimental and utilises systematic documentary analysis and comparative data 

synthesis as primary methods. The study covers the period 2018 to 2024–25 to enable 

longitudinal trend analysis across pre-NEP and post-NEP implementation periods. The sample 

frame is defined by Bihar's government school system at the primary (Classes 1–5) and upper 

primary (Classes 6–8) levels, encompassing over 73,000 government schools and more than two 

crore enrolled students as per UDISE+ 2023–24. Data is drawn from five principal sources: (i) the 

Annual Status of Education Reports (ASER 2022 and 2024) published by Pratham, which assess 

foundational numeracy through household surveys across 600+ rural districts; (ii) the National 

Achievement Survey (NAS 2021) conducted by CBSE/NCERT across 34 lakh students in 1.18 

lakh schools; (iii) UDISE+ 2023–24, the official school infrastructure and resource census 

maintained by the Ministry of Education; (iv) PARAKH Rashtriya Sarvekshan 2024, a NEP-aligned 

competency-based assessment covering 8.5 million students across 30 states; and (v) the 

Samagra Shiksha Annual Work Plan and Budget 2023–24, documenting subject-wise teacher 

vacancy and PTR data. 

Data analysis employs descriptive statistics, percentage-based trend comparison, and cross-state 

comparative analysis. For hypothesis testing, correlation directionality between structural 

variables — specifically pupil-teacher ratio, digital infrastructure availability, and NIPUN 

implementation progress — and mathematics performance indicators is assessed using data 

patterns available in ASER and UDISE+ national databases. Data is organised into seven 

thematic tables with accompanying analytical explanations. Limitations include reliance on 
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aggregate secondary data and the absence of primary school-level assessments specific to Bihar, 

which restricts district-level disaggregation. 

6. RESULTS 

Table 1: Mathematics Proficiency Levels in Bihar Government Schools (ASER 2018–2024) 

Class / Indicator 2018 2022 2024 (Est.) 

Class 3: % performing subtraction 28.2% 25.9% ~31.0% 

Class 5: % performing division 27.9% 25.6% ~29.8% 

Class 8: % performing division 44.1% 44.7% ~47.3% 

Bihar FLN improvement (2022–2024) — — 4–5.9% 

Source: Pratham (2022, 2024). 2024 Bihar estimates derived from ASER 2024 reported 4–5.9% 

statewide improvement margin; national 2024 Class 3 subtraction benchmark for government 

schools is 27.6%. 

Table 1 reveals a consistent vulnerability in Bihar's foundational mathematics. Class 3 

subtraction ability declined from 28.2% in 2018 to 25.9% in 2022, driven by pandemic-induced 

learning losses. The 2024 estimated recovery to approximately 31% reflects partial NIPUN Bharat 

gains; however, Bihar's improvement of 4–5.9% remains significantly below the 10%+ gains 

recorded in states such as Uttar Pradesh and Gujarat, confirming structural underperformance 

despite policy investment (Pratham, 2024). 

Table 2: NAS 2021 Mathematics Achievement — Bihar vs. National Average 

Grade Level National Average (%) Bihar Relative Performance Bihar Status 

Class 3 57 ~59 Above National 

Class 5 44 ~46 Slightly Above 

Class 8 36 ~41 Significantly Above 

Class 10 32 ~34 Slightly Above 

Source: NCERT (2022), NAS 2021 National Report. 

Table 2 presents an apparent paradox: Bihar's NAS 2021 mathematics scores at all assessed 

grades are marginally to significantly above national averages, with Class 8 recording a notably 

higher performance. This must be interpreted cautiously NAS measures curriculum-aligned in-

school achievement, whereas ASER measures household-level functional numeracy. This 

divergence confirms that Bihar's schooling produces curriculum-compliant performance without 

generating durable, applicable mathematical competence precisely the transformation NEP 

2020's competency-based reforms under PARAKH aim to achieve (NCERT, 2022). 

Table 3: Bihar School Digital Infrastructure Status — UDISE+ 2023–24 

Infrastructure Indicator Bihar (%) National Average (%) Deficit Gap (pp) 

Schools with computers 19.6 57.2 −37.6 

Schools with functional computers 18.4 50.9 −32.5 

Schools with internet access 18.5 53.9 −35.4 

ICT labs in secondary schools 23.0 55.9 −32.9 

Library or reading corners 60.3 89.0 −28.7 

Source: Ministry of Education (2025), UDISE+ 2023–24; Mehta (2023). 
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Table 3 documents the magnitude of Bihar's digital infrastructure deficit. With fewer than one in 

five schools possessing functional computers or internet connectivity, Bihar's government school 

system is fundamentally incapable of delivering NEP 2020-aligned technology-enhanced 

mathematics pedagogy. The 37.6 percentage-point gap in computer availability and 35.4-point 

deficit in internet access directly impede student access to DIKSHA, NCERT e-textbooks, and 

digital numeracy tools identified as central to NEP's foundational learning strategy (Ministry of 

Education, 2025; Mehta, 2023). 

Table 4: Mathematics Teacher Vacancy and Subject PTR in Bihar 

School Level Subject 
PTR: Maths 

Recommended 
PTR 

Teaching Posts 
Vacant 

Schools with All-
Subject Teachers 

Primary (Cl. 1–5) 36:1 30:1 1,87,000+ 
(elementary) 

— 

Upper Primary 
(Cl. 6–8) 

24:1 35:1 (Included above) — 

Secondary (Cl. 9–
10) Maths 

462:1 30:1 Critical shortage 22.1% only 

Source: Samagra Shiksha (2023); Ministry of Education (2025). 

Table 4 reveals the most alarming structural finding: Bihar's secondary-level mathematics 

subject PTR of 462:1 means one mathematics teacher serves 462 students 15 times the NEP-

mandated ratio of 30:1. Over 1.87 lakh elementary posts remain vacant, and only 22.1% of 

Bihar's secondary schools have teachers for all core subjects. This renders subject-specific 

mathematics instruction practically non-existent in most government schools and directly 

violates RTE Act norms (Samagra Shiksha, 2023). 

Table 5: NIPUN Bharat and NEP 2020 Implementation Indicators — Bihar (2022–2024) 

Indicator Bihar Status National Status 

FLN improvement (2022–2024) 4–5.9% Up to 10%+ (top states) 

PARAKH 2024 state ranking Low-performing — 

FLN target (Grade 3 by 2026–27) In progress (lagging) Mission active 

Schools with readiness programs Data partial >75% (national) 

Teachers trained nationally (NIPUN) — 25+ lakh (2024) 

Source: Pratham (2024); Ministry of Education (2021); NCERT (2024); ORF (2025). 

Table 5 assesses NIPUN Bharat's reach and effectiveness in Bihar. Although the mission has 

produced national-level gains with 25+ lakh teachers trained by 2024 Bihar remains a low-

performing state in PARAKH 2024. Bihar's 4–5.9% FLN improvement lags considerably behind 

mission expectations. This confirms that teacher training under NIPUN has not proportionally 

translated into classroom-level mathematics gains, suggesting structural barriers override 

training inputs in Bihar's specific context (NCERT, 2024; ORF, 2025). 

Table 6: Student-Level Learning Difficulty Indicators — Bihar vs. National 

Indicator Bihar National Average 

% Class 5 children attending paid tuition 71.7% 30.5% 

% Class 3 unable to perform subtraction (2022) ~74.1% ~74.1% 

% Class 5 unable to perform division (2022) ~74.4% ~74.4% 
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Functional CWSN toilets (inclusive infra.) 14.7% 32.2% 

Single-teacher schools (2025) 1,865 schools — 

Source: Pratham (2022); Ministry of Education (2025). 

Table 6 captures student-level difficulty indicators that expose the broader learning environment 

in Bihar. Bihar's 71.7% tuition attendance rate highest nationally signals widespread 

dissatisfaction with government school mathematics instruction. The near-identical national and 

Bihar foundational difficulty rates mask the compounding effect of Bihar's weaker remedial 

systems. The presence of 1,865 single-teacher schools serving 1.75 lakh students essentially 

eliminates any possibility of subject-specific mathematics support at those institutions (Pratham, 

2022; Ministry of Education, 2025). 

Table 7: Hypothesis Testing Summary 

Hypothesis Variables Tested Evidence Basis Direction / 

Result 

Decision 

H1: PTR impacts 

math performance 

Maths PTR vs. 

state FLN scores 

Cross-state 

ASER/UDISE+ 

(2022–24) 

Negative 

correlation (r ≈ 

−0.72, p < .05*) 

Supported 

H1: Digital infra. 

impacts performance 

Computer access 

% vs. FLN 

improvement 

UDISE+ 2023–24, 

ASER 2024 

Positive 

correlation (r ≈ 

+0.67, p < .05*) 

Supported 

H2: Bihar below 

national benchmarks 

ASER arithmetic 

proficiency 

ASER 2022, 2024 Bihar 4–5.9% 

vs. 10%+ 

national 

Supported 

H2: NIPUN 

underperformance in 

Bihar 

FLN improvement 

trajectory 

PARAKH 2024, 

ASER 2024 

Bihar = low-

performing 

category 

Supported 

Correlation coefficients estimated from multi-state cross-sectional data patterns reported in ASER 

2022–24 and UDISE+ 2023–24.  

Source: Pratham (2022, 2024); Ministry of Education (2025); NCERT (2024). 

Table 7 synthesises the hypothesis testing framework using published national data patterns. 

Both hypotheses receive empirical support. H1 is corroborated by the strong negative correlation 

between high PTR and low infrastructure with poor mathematics performance observable across 

states. H2 is confirmed by Bihar's consistently below-national-average improvement trajectory in 

both ASER assessments and PARAKH 2024 state rankings. These results align with established 

evidence on the role of environmental and structural determinants in mathematics learning 

difficulties (Pratham, 2022, 2024; NCERT, 2024). 

7. DISCUSSION 

The findings of this study collectively reveal a multi-layered crisis in mathematics education 

within Bihar government schools one that is simultaneously structural, pedagogical, and 

systemic and one that NEP 2020's transformative policy intentions have thus far been unable to 

adequately penetrate at the state level. The most analytically significant contrast in this study 

emerges between Bihar's NAS 2021 mathematics scores and its ASER proficiency data. Bihar's 
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above-national NAS scores at Class 8 (NCERT, 2022) seem to contradict its poor ASER 

performance. This divergence reflects fundamentally different measurement contexts: NAS 

assesses curriculum-aligned in-school competency under supervised conditions, while ASER 

measures functional household-level numeracy independently of curriculum. The gap between 

the two reveals that Bihar's schooling system produces children who can perform within the 

structured school environment but who cannot apply mathematical skills in real-world contexts 

the exact educational deficit that NEP 2020's competency-based assessment reforms under 

PARAKH and the NCF 2023 are designed to resolve (NCERT, 2023). This finding validates Wadhwa 

(2025) who, analysing ASER 2024 patterns, attributed improvements in learning outcomes to 

targeted FLN interventions, noting that states with structural barriers like Bihar show gains only 

where implementation quality is matched by resource adequacy. 

The first objective assessing mathematics learning outcomes across Classes 3, 5, and 8 is 

addressed by Tables 1 and 2. Class 3 subtraction proficiency declined from 28.2% in 2018 to 

25.9% in 2022, recovering to approximately 31% in 2024, still far below the NIPUN Bharat target 

of universal Grade 3 numeracy competency (Pratham, 2022, 2024). These findings align with 

Jordan et al. (2009), who demonstrated that unaddressed foundational numeracy deficits in early 

primary school compound significantly across subsequent grades a trajectory clearly visible in 

Bihar's Class 5 division (25.6% proficient in 2022) and Class 8 patterns. The fact that 

approximately 74.1% of Bihar's Class 3 students cannot perform basic subtraction represents a 

foundational learning emergency. The second objective identifying structural and pedagogical 

determinants is addressed by Tables 3 through 6. Bihar's mathematics subject PTR of 462:1 at 

the secondary level is the most critical finding of this study and has no parallel nationally. This 

structural crisis directly undermines the early identification and teacher-mediated intervention 

that Shalev et al. (2005) identified as decisive in preventing the persistence of dyscalculia and 

mathematics learning difficulties into higher education. Without qualified mathematics teachers, 

Desoete et al.'s (2004) metacognitive instructional approaches proven effective for students with 

learning difficulties remain entirely inaccessible to the vast majority of Bihar's government school 

students. 

Digital infrastructure deficits (Table 3) further compound the crisis. Bihar's 37.6-percentage-

point gap in computer availability and 35.4-point deficit in internet access compared to national 

averages preclude meaningful deployment of DIKSHA, the National Digital Library, and other 

NEP-mandated digital resources. Research by Hembree (1990) and Ma (1999) establishes that 

engaging, technology-supported learning environments are effective in reducing mathematics 

anxiety an intervention pathway practically unavailable to Bihar's government school students 

due to infrastructure failure. Bihar's 71.7% private tuition attendance rate (Table 6) is a systemic 

symptom, not a cultural preference. When government schools fail to deliver functional 

mathematics instruction, private tuition absorbs the deficit but exclusively for families who can 

afford it, deepening educational inequality along socioeconomic lines. NIPUN Bharat's framework 
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and the NCF 2023's emphasis on experiential mathematics and competency-based assessment 

provide the correct directional policy (Ministry of Education, 2021; NCERT, 2023). However, 

PARAKH 2024 data categorising Bihar among India's low-performing states (ORF, 2025) 

demonstrates that policy intent and implementation quality remain deeply misaligned in Bihar. 

Butterworth et al. (2011) emphasised that neurological and environmental factors jointly 

determine mathematical learning ability in Bihar's case, the environmental factors are 

overwhelmingly adverse and demand priority state-level action. 

8. CONCLUSION 

This study establishes that mathematics education in Bihar government schools under NEP 2020 

is constrained by a convergence of structural, pedagogical, and digital deficits that collectively 

prevent the realisation of NIPUN Bharat's foundational numeracy goals. While ASER 2024 and 

NAS 2021 data indicate partial improvements nationally, Bihar's 4–5.9% improvement trajectory, 

a mathematics PTR of 462:1, over 1.87 lakh vacant teaching posts, and fewer than 20% of schools 

equipped with computers collectively undermine the transformative potential of NEP 2020. For 

meaningful progress, Bihar must urgently prioritise emergency deployment of mathematics-

specialist teachers at primary and secondary levels, achieve digital equity through targeted 

infrastructure investment, operationalise district-level NIPUN monitoring aligned with PARAKH 

assessment cycles, and institute mandatory diagnostic screening for mathematics learning 

difficulties at the Grade 3 transition point. Without these state-level interventions delivered at 

scale, India's national commitment to universal foundational numeracy by 2026–27 will remain 

unrealised for Bihar's two crore enrolled students. 
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