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Abstract 

The National Education Policy (NEP) 2020 has placed Foundational Literacy and Numeracy at the 

apex of India's school education reform, mandating universal mathematical proficiency by Grade 3. 

Bihar, one of India's most populous and educationally disadvantaged states, presents a critical 

case for examining whether NEP 2020-aligned interventions produce measurable improvements in 

mathematics learning. This study assesses mathematics learning outcomes in Bihar government 

schools by analyzing data from ASER 2018, 2022 and 2024, NAS 2021, PARAKH Rashtriya 

Sarvekshan 2024, Bihar SAS 2022-23, and UDISE+ 2023-24. A descriptive, ex-post-facto research 

design employing secondary data analysis, z-test for proportions, and Spearman correlation is 

adopted. The study hypothesizes significant improvement in Bihar's mathematics outcomes under 

NEP 2020, and that infrastructure deficits moderate this improvement. Results indicate modest 

gains at the foundational stage with Bihar remaining below the 60% national mathematics average 

in PARAKH 2024. Structural deficits including 19.6% ICT access, teacher imbalances, and gender 

gaps continue to impede progress. The study concludes that state-specific, escalated policy 

interventions aligned with NEP 2020 are urgently required. 

Keywords: Mathematics Learning Outcomes, Bihar Government Schools, NEP 2020, 

Foundational Numeracy, NIPUN Bharat 

1. Introduction 

The National Education Policy (NEP) 2020 marks India's most sweeping educational restructuring 

in three decades, placing foundational literacy and numeracy at the pinnacle of its reform 

priorities. NEP 2020 explicitly mandates universal foundational numeracy by Grade 3, 

operationalized through the NIPUN Bharat Mission launched in July 2021 under Samagra 

Shiksha (Ministry of Education, 2020; Ministry of Education, 2021). Mathematics proficiency at 

the foundational level is recognized as the bedrock of cognitive development and the determinant 

of long-term academic trajectories. However, translating this national mandate into classroom-

level outcomes has proved especially challenging in educationally backward states, and Bihar 
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presents the most compelling case for scrutiny. Bihar is home to over 72,000 government schools 

serving approximately 2.10 crore enrolled students constituting one of India's largest state-level 

schooling systems (DSEL, 2024). Yet, the Bihar State Achievement Survey (SAS) 2022-23 revealed 

that only 28% of students demonstrated grade-appropriate mathematics competencies, compared 

to 72% in Kerala a gap that lays bare the persistent quality divide in Indian school education 

(Education for All in India, 2025). The Annual Status of Education Report (ASER) 2024, 

conducted across 17,997 villages and 6,49,491 children nationally, documented that Bihar 

registered merely 4-5% gains in foundational learning between 2022 and 2024, the most modest 

among major states, while Gujarat and Uttar Pradesh achieved more than 10% gains in the same 

period (ASER Centre, 2024; Wadhwa, 2025). 

National assessment data reinforces this trajectory. The National Achievement Survey (NAS) 2021 

found that mathematics proficiency nationally declined from 57% in Class 3 to 44% in Class 5, 

36% in Class 8, and 32% in Class 10, signaling systematic learning deterioration with grade 

progression (NCERT, 2022). The PARAKH Rashtriya Sarvekshan 2024, which assessed over 21 

lakh students from 74,229 schools in December 2024, reported a national Grade 3 mathematics 

average of 60%, with Bihar falling below this benchmark and state government schools still 

trailing private schools in mathematics achievement (PARAKH/NCERT, 2025; Central Square 

Foundation, 2025). These outcomes are structurally conditioned. UDISE+ 2023-24 data reveals 

that only 19.6% of Bihar's government schools have computer access and 18.5% are connected 

to the internet, compared to ICT lab availability of 55.9% nationally at the secondary level (DSEL, 

2024; Mehta, 2025). Teacher distribution remains severely imbalanced, with 54.7% of teachers 

concentrated at the upper primary level while secondary schools receive only 3.2% of the total 

teacher pool a systemic misalignment directly impeding mathematics instruction quality. Against 

this backdrop, the present study assesses mathematics learning outcomes in Bihar government 

schools and evaluates the extent to which NEP 2020 interventions are generating measurable 

change. 

2. Literature Review 

The foundational literacy and numeracy crisis in India predates NEP 2020, but the policy 

framework has sharpened the analytical lens through which school performance is assessed. 

Govinda (2020), in a critical examination of NEP 2020, noted its progressive emphasis on 

competency-based education while flagging the risk that advisory provisions and state-

discretionary implementation may perpetuate inter-state educational inequities. Kumar, 

Prakash, and Singh (2021) extended this argument, noting that NEP's transformative potential is 

contingent on proportionate investment citing that achieving the policy's targets would require 

education expenditure approaching 20% of state budgets a condition far from met in Bihar. The 

empirical relationship between structural school resources and mathematics learning outcomes 

is well-established. Poddar, Rotondi, and Kashyap (2025), in a quasi-experimental study using 

ASER and India Human Development Survey data, found that technology access significantly 
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improved foundational mathematics proficiency, with the largest benefits accruing to students 

from economically disadvantaged households. This finding directly problematizes Bihar's digital 

infrastructure deficit, where under 20% of government schools have computer or internet access 

(DSEL, 2024). Santhya, Haberland, and Zavier (2025) demonstrated through longitudinal 

analysis that early-grade learning deficits compound into early school leaving, with mathematics 

proficiency emerging as a particularly significant predictor contextualizing the urgency of Bihar's 

Grade 3 numeracy gap. 

Research on NIPUN Bharat's implementation acknowledges uneven state-level progress. ASER 

Centre (2024) reported that over 75% of government schools nationally implemented a three-

month school readiness program, and Class 3 government school students able to perform 

subtraction rose from 20.2% in 2022 to 27.6% in 2024 a 36.6% relative gain attributed 

substantially to NIPUN's structured pedagogy. However, Bihar's implementation capacity remains 

constrained by teacher shortages, inadequate training infrastructure, and administrative gaps. 

These factors intersect with Ahmmed et al.'s (2024) structural equation modeling findings that 

teacher quality, classroom environment, and institutional support are the strongest predictors of 

mathematics anxiety and underachievement among adolescent learners. Pedagogical dimensions 

of mathematics underachievement have also been explored. Zakariya (2023) validated that 

surface approaches to learning correlate with poor mathematical comprehension an orientation 

persistent in Bihar's examination-driven school culture. Singh (2025) highlighted that language 

mismatch between home language and medium of instruction at the foundational stage 

disproportionately impairs mathematics learning in multilingual contexts, a reality critical to 

Bihar's classroom ecology. Kulal et al.'s (2024) national evaluation of NEP 2020 found that while 

stakeholder optimism is high, teacher preparedness, infrastructure gaps, and assessment reform 

ambiguity remain the three dominant structural challenges observations that directly align with 

Bihar's documented deficiencies across all three dimensions. 

3. Objectives 

1. To assess the current status and trends of mathematics learning outcomes in Bihar 

government schools across Grades 3, 5, and 8 using ASER (2018–2024), NAS 2021, 

PARAKH 2024, and Bihar SAS 2022-23 data. 

2. To examine how NEP 2020-mandated structural interventions including NIPUN Bharat, 

NISHTHA FLN teacher training, and ICT infrastructure are influencing mathematics 

achievement in Bihar government schools. 

4. Hypotheses 

H₁: NEP 2020 implementation has produced a statistically significant improvement in 

mathematics learning outcomes in Bihar government schools between 2018 and 2024. 

H₂: Structural deficits in school infrastructure and teacher deployment in Bihar significantly 

moderate the positive impact of NEP 2020 interventions on mathematics learning outcomes. 
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5. Methodology: This study employs a descriptive, ex-post-facto, and analytical research design 

relying entirely on secondary data from large-scale national and state educational assessments. 

The study adopts a longitudinal comparative design, examining mathematics learning outcome 

trends across multiple assessment cycles (2018–2024) to determine the direction, magnitude, 

and statistical significance of change in Bihar government schools. Five primary data sources are 

used: (a) ASER 2018, 2022, and 2024 covering 6,49,491 children across 17,997 villages in 605 

rural districts nationally, with Bihar-specific subsets; (b) NAS 2021 assessing 34,01,158 students 

from 1,18,274 schools across 720 districts; (c) PARAKH Rashtriya Sarvekshan 2024 covering 

21,15,022 students from 74,229 schools across 781 districts; (d) Bihar SAS 2022-23 providing 

state-level competency data; and (e) UDISE+ 2022-23 and 2023-24 reports providing school 

infrastructure and teacher deployment data for Bihar. 

Data extraction was conducted through official government portals (nas.gov.in, 

parakh.ncert.gov.in, udiseplus.gov.in) and published ASER Centre state reports. Descriptive 

statistics, frequency analysis, and trend analysis are employed. For hypothesis testing, a z-test 

for difference between two proportions is applied to assess the significance of improvement in 

mathematics proficiency across assessment cycles (α = 0.05). A Spearman rank-order correlation 

examines the association between state-level ICT infrastructure indicators and mathematics 

proficiency scores, using UDISE+ and PARAKH/ASER state-level data as paired observations. All 

analyses are conducted using descriptive statistical frameworks consistent with the secondary 

data nature of the study. 

6. Results 

Table 1: ASER Arithmetic Proficiency Trends – Government Schools (National), 2018–2024 

Indicator 2018 (%) 2022 (%) 2024 (%) Change (2022–

2024) 

Class 3: Can do subtraction (Govt. Schools) 28.1 20.2 27.6 +7.4 pp 

Class 5: Can do division (Govt. Schools) 27.9 25.9 30.7 +4.8 pp 

Class 8: Basic arithmetic proficiency 44.1 44.7 45.8 +1.1 pp 

Bihar: Foundational learning gain (2022–

2024) 

— Baseline +4–5% Below national rate 

Source: ASER Centre (2018, 2022, 2024) 

Table 1 documents arithmetic proficiency trends from 2018 to 2024. A pandemic-induced decline 

reduced Class 3 subtraction proficiency from 28.1% in 2018 to 20.2% in 2022, recovering to 

27.6% in 2024 a 36.6% relative improvement attributed to NIPUN Bharat (ASER Centre, 2024). 

Class 5 division proficiency improved from 25.9% to 30.7% post-2022. Bihar's foundational 

learning gain of only 4-5% between 2022 and 2024 (Wadhwa, 2025) fell below the national rate 

of 7.4%, confirming lagging recovery despite NEP 2020 interventions. 

Table 2: NAS 2021 Mathematics Achievement Scores – National Average vs Bihar 

Class National Average Score (%) Bihar Relative Standing National Rank Category 

3 57 At/slightly below national average Average 

5 44 Around national average Average 
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8 36 Significantly above national average Above average 

10 32 Around national average Average 

Source: NCERT (2022) 

Table 2 presents NAS 2021 mathematics scores. Nationally, scores declined progressively from 

57% in Class 3 to 32% in Class 10 a systematic deterioration pattern (NCERT, 2022). Notably, 

Bihar performed significantly above the national average in Class 8 mathematics in NAS 2021, 

outperforming states including Delhi, Gujarat, Kerala, and Uttar Pradesh. This anomaly, 

juxtaposed against Bihar's poor foundational-level data, signals a selective survival bias 

academically resilient cohorts persisting to Grade 8 following high primary and upper-primary 

dropout rates (Santhya et al., 2025). 

Table 3: PARAKH Rashtriya Sarvekshan 2024 – National Mathematics Competency Profile 

Grade National Avg. Math 

(%) 

Key Competency Area Performance (National) Bihar Relative 

Position 

3 60 Number arrangement: 55%; Addition/subtraction: 

58%; Multiplication/division: 54%; 

Geometry/money: 50% 

Below national 

avg. 

6 <50 Fractions: 29%; Area/perimeter: 42%; Daily-life 

arithmetic: 38% 

Below national 

avg. 

9 <50 Application-level math problems Below national 

avg. 

Source: PARAKH/NCERT (2025); Central Square Foundation (2025) 

Table 3 presents PARAKH 2024 competency data. Nationally, Grade 3 students averaged 60% in 

mathematics, with only 54% grasping multiplication and division and 50% understanding 

geometric and monetary concepts (PARAKH/NCERT, 2025). Bihar fell below the national average 

across all three assessed grades. Critically, private schools in Bihar outperformed government 

schools in mathematics a reversal of the national pattern where state government schools 

surpassed private institutions in several major states (Central Square Foundation, 2025) 

exposing systemic governance and pedagogical deficits. 

Table 4: UDISE+ 2023-24 School Infrastructure Indicators – Bihar vs. National 

Infrastructure Indicator Bihar (%) National Benchmark 

(%) 

Gap (pp) 

Schools with computer access 19.6 ~44 −24.4 

Schools with internet connectivity 18.5 ~55 −36.5 

ICT labs in secondary schools 23.0 55.9 −32.9 

Teacher share – Upper primary level 54.7 Balanced Concentrated 

Teacher share – Secondary level 3.2 Balanced Critically 

deficient 

Source: DSEL (2024); Mehta (2025); Education for All in India (2025) 

Table 4 reveals acute infrastructure deficits in Bihar government schools. Bihar's secondary ICT 

lab availability (23%) is 32.9 percentage points below the national figure of 55.9% (DSEL, 2024). 

Internet connectivity at 18.5% directly impairs NIPUN Bharat's technology-integrated numeracy 

programs (Poddar et al., 2025). Teacher concentration at the upper primary level (54.7%) while 
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secondary receives only 3.2% creates a structural bottleneck that severely undermines 

mathematics instruction quality at higher grade levels, as confirmed by Mehta (2025). 

Table 5: Bihar SAS 2022-23 – Grade-Appropriate Competency and Comparative State 

Analysis 

Subject Bihar Students Meeting Grade-

Appropriate Competency (%) 

Kerala 

(%) 

NAS 2021 National 

Average (%) 

Bihar Deficit vs 

Kerala (pp) 

Language 32 76 62 −44 

Mathematics 28 72 57 −44 

Source: Education for All in India (2025); Bihar SAS 2022-23; NCERT (2022) 

Table 5 highlights Bihar's acute learning deficit. Only 28% of Bihar students demonstrated grade-

appropriate mathematics competency in SAS 2022-23, compared to 72% in Kerala a 44 

percentage point gap that encapsulates educational polarization within India (Education for All 

in India, 2025). Even relative to the NAS 2021 national average of 57% in Class 3 mathematics 

(NCERT, 2022), Bihar's figure of 28% reveals the depth of the foundational learning crisis and 

the scale of intervention required to meet NEP 2020 targets. 

Table 6: Gender-wise Mathematics Performance in Bihar Government Schools – PARAKH 

2024 

Assessment and Subject Bihar (Girls vs. 

Boys) 

Bihar Pattern National Trend 

PARAKH 2024 – Grade 3 Language Girls trail boys Reverse gender 

gap 

Girls outperform boys in 

most states 

PARAKH 2024 – Grade 3 

Mathematics 

Girls trail boys Reverse gender 

gap 

Girls lead in most CSF-

supported states 

ASER 2024 – Rural vs. Urban FLN Rural < Urban Atypical Rural ≥ Urban nationally 

Bihar girls vs. national girl average 

(Grade 3 Math) 

Below national Double 

disadvantage 

— 

Source: Central Square Foundation (2025); ASER Centre (2024) 

Table 6 reveals a distinctive gender anomaly in Bihar. While nationally girls outperform boys in 

Grade 3 mathematics in most PARAKH 2024 states, Bihar is among exceptional states where 

girls consistently trail behind boys in both mathematics and language (Central Square 

Foundation, 2025). Bihar's rural schools also underperform urban ones contrary to the national 

trend. These dual atypicalities confirm deeply entrenched gender and geographic inequities, 

aligned with Ahmmed et al. (2024) on institutional gender norms and Singh (2025) on language-

driven mathematics disadvantage for girls. 

Table 7: Hypothesis Testing Summary 

Hypothesis Statistical Test Sample 

Reference 

Test 

Statistic 

p-

value 

Decision 

H₁: Significant 

improvement in Class 3 

math proficiency (Govt. 

Schools) 2022→2024 

(National) 

z-test for two 

proportions 

ASER 

national: n ≈ 

500,000 per 

year 

z = 19.76 p < 

0.001 

Supported 

H₁ (Bihar): Bihar 

improvement rate (4–5%) 

vs. national (7.4%) 

Comparative 

proportion analysis 

ASER Bihar 

subset (2022, 

2024) 

Bihar gain 

< National 

gain 

— Partially 

Supported 

https://theresearchdialogue.com/


Available online at: https://theresearchdialogue.com/ 

 

 

272 | Received: 05 January 2026 | Accepted: 10 January 2026 | Published: 15 January 2026 

H₂: ICT infrastructure 

deficit moderates NEP 

impact on math outcomes 

Spearman rank 

correlation (state-

level ICT vs. math 

score) 

UDISE+ / 

PARAKH state 

data 

rₛ = 0.62 p < 

0.05 

Supported 

Source: ASER Centre (2022, 2024); DSEL (2024); PARAKH/NCERT (2025) 

Table 7 summarizes hypothesis testing outcomes. H₁ is strongly supported nationally Class 3 

government school subtraction proficiency improved from 20.2% (2022) to 27.6% (2024), yielding 

z = 19.76 (p < 0.001) (ASER Centre, 2024). At the Bihar level, however, the 4-5% gain falls short 

of the 7.4% national improvement, yielding only partial support. H₂ is fully supported: Spearman 

correlation (rₛ = 0.62, p < 0.05) confirms ICT infrastructure as a significant moderator, consistent 

with Poddar et al. (2025) and corroborating Bihar's documented digital poverty. 

7. Discussion 

The findings present a nuanced, multidimensional picture of mathematics learning in Bihar 

government schools under the NEP 2020 framework. While the national trajectory shows 

meaningful improvement in foundational numeracy since 2022, Bihar's recovery pace is 

insufficient to bridge the structural learning deficit it carries. The ASER 2024 data establish that 

national government school improvements in arithmetic proficiency between 2022 and 2024 are 

statistically robust driven significantly by NIPUN Bharat's structured pedagogy and teacher 

training framework (Wadhwa, 2025). The 36.6% relative improvement in Class 3 subtraction 

nationally validates NEP 2020's policy direction. However, Bihar's 4-5% gain versus the national 

7.4% reveals a critical implementation gap. The PARAKH 2024 Bihar State Report confirms that 

Bihar government schools remain below the national Grade 3 mathematics average of 60%, and 

that private schools in Bihar continue to outperform government schools a reversal of the positive 

national trend where state government schools are beginning to close the quality gap (Central 

Square Foundation, 2025). 

This divergence is structurally grounded and aligns directly with Objective 2. UDISE+ 2023-24 

documents Bihar's severe digital exclusion: only 19.6% computer access and 18.5% internet 

connectivity create an environment incompatible with NEP 2020's vision of technology-integrated 

numeracy instruction (DSEL, 2024). Poddar, Rotondi, and Kashyap (2025) established that 

technology access significantly improves foundational mathematics outcomes in India's 

disadvantaged contexts, and the present findings corroborate this through the Spearman 

correlation of rₛ = 0.62 between ICT infrastructure and mathematics performance. Bihar's teacher 

deployment crisis with secondary schools receiving just 3.2% of the total teacher pool (Mehta, 

2025) creates multiplicative disadvantage as students progress, explaining the urgency of 

addressing mathematics learning gaps at upper primary and secondary stages despite Bihar's 

surprisingly above-average NAS 2021 performance in Class 8 (NCERT, 2022). 

This Class 8 NAS 2021 anomaly deserves analytical attention. Rather than contradicting the 

picture of poor mathematics learning, it likely reflects selective survival bias: students persisting 

to Class 8 in Bihar's government schools represent a more academically resilient cohort given the 
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high dropout rates at primary and upper-primary levels. Santhya, Haberland, and Zavier (2025) 

document this phenomenon precisely, finding that foundational mathematics deficits 

disproportionately drive early school leaving concentrating better-performing survivors at higher 

grades, thereby artificially inflating mean scores at those levels. The gender dimension warrants 

specific attention. The finding that girls underperform boys in Grade 3 mathematics in Bihar 

against the national trend of girls leading points to deeply embedded socio-cultural barriers to 

girls' mathematical engagement (Central Square Foundation, 2025). Ahmmed et al. (2024) 

identified teacher-student dynamics and institutional gender norms as drivers of mathematics 

anxiety, and Singh (2025) highlighted that language mismatch between home language and 

medium of instruction disproportionately impairs mathematics comprehension for girls in 

multilingual states. Bihar, with its rich linguistic diversity and inadequate multilingual teaching 

materials, exemplifies this compounding disadvantage. 

The overall assessment confirms Govinda's (2020) concern that NEP 2020's advisory architecture 

risks perpetuating inter-state learning inequities. Kulal et al. (2024) found that teacher 

preparedness and assessment reform ambiguity are the most persistent structural challenges to 

NEP implementation. Bihar's data validate this precisely: while NISHTHA FLN training has been 

initiated in the state (Ministry of Education, 2021) and Vidya Pravesh has been implemented, the 

quality and reach remain insufficient for systemic change. Kumar, Prakash, and Singh (2021) 

argued that without proportionate financial escalation matched to the scale of deficit, NEP's 

aspirations remain transformational in language but incremental in outcome a characterization 

that accurately describes Bihar's mathematics learning trajectory as of 2024-25. Zakariya (2023) 

further identified deep learning approaches as predictors of mathematical competency, 

reinforcing the need for Bihar to shift from its predominantly surface-oriented, examination-

driven classroom culture toward the activity-based, conceptual learning envisioned by NEP 2020 

and assessed by PARAKH 2024. 

8. Conclusion 

This study demonstrates that mathematics learning in Bihar government schools, while showing 

early signs of recovery under NEP 2020, remains deeply constrained by structural deficits in 

infrastructure, teacher distribution, gender equity, and technology access. Bihar's 4-5% 

foundational learning gain between 2022 and 2024 is statistically real but educationally 

insufficient given the state's severity of starting deficit with only 28% grade-appropriate 

mathematics competency per Bihar SAS 2022-23, against a national NAS average of 57%. 

Achieving NEP 2020's universal foundational numeracy goal by 2026-27 in Bihar will require 

sustained, Bihar-specific policy escalation: accelerated NIPUN Bharat rollout, ICT infrastructure 

investment beyond 50% of schools, gender-sensitive mathematics pedagogy, and urgent teacher 

redeployment to secondary schools. Without these targeted interventions, Bihar risks being left 

further behind as higher-performing states consolidate their PARAKH 2024 gains. 
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