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ABSTRACT
“There’s no greater pillar of stability than a strong, free, and Girl’s Education.”

Purpose- This abstract synthesizes the core scholarly contributions and critical insights
derived from two peer-reviewed analyses of India’s National Education Policy (Mlnistry,
2020), with particular emphasis on its gender-responsive architecture and implications for
inclusive education. The policy is positioned not merely as an administrative reform but as a
normative framework intended to vrecalibrate educational equity across intersecting
dimensions of identity—especially gender, disability, and socio-economic status. (Mishra,
2023-08-15) study foregrounds the transformative potential of women’s education as a catalyst
for familial and community-level empowerment, identifying NEP 2020 as a pivotal instrument
for dismantling entrenched gender bias. The policy explicitly links educational access to
broader rights-based outcomes: enhanced safety, strengthened legal agency, and expanded
participation in civic and economic life. Crucially, Mishra underscores that while NEP 2020
articulates robust recommendations—including curriculum integration of gender studies,
teacher training modules on unconscious bias, and targeted outreach to out-of-school girls—
their efficacy remains constrained by implementation deficits, including fragmented inter-
departmental coordination, inconsistent monitoring mechanisms, and under-resourced state-

level education departments.

Methodology-_Methodologically, these analyses employ qualitative policy document review
augmented by field-level stakeholder interviews and case studies from pilot districts, lending
contextual richness but limiting statistical generalizability. The journals in which they
appear—PARIPEX-Indian Journal of Research and International Journal of Research and
Review—while peer-reviewed, carry no reported Impact Factor, suggesting the need for
corroboration with higher-impact empirical studies published in venues such as Comparative
Education Review or International Journal of Educational Development. From a systems
perspective, the abstract reveals a critical tension: NEP 2020 advances a holistic, rights-based

vision yet operates within fiscal and bureaucratic constraints that privilege symbolic over

15



substantive reform. lIts success hinges less on doctrinal innovation and more on three
interdependent enablers—adequate and transparent fund allocation (e.g., Gender Inclusion
Fund disbursement tracked by gender-disaggregated expenditure audits), capacity-building at
the block and cluster levels (particularly for headteachers and special educators), and
participatory governance models that integrate feedback from girls, parents, and disability
rights collectives into school development planning. Without these operational anchors, the
policy risks remaining an aspirational blueprint rather than an engine of measurable, equitable

transformation.

Findings- Complementing this gender-focused analysis, (Jana, 2023) situate NEP 2020 within
the global discourse on inclusive education, framing it as a deliberate countermeasure to
escalating educational inequality. Their work emphasizes the policy’s structural innovations:
the formal institutionalization of inclusive pedagogy through universal design for learning
(UDL) principles, the expansion of resource centres for children with disabilities in every
district, and the mandate for barrier-free infrastructure in all government-funded institutions.
Notably, the authors highlight the policy’s strategic prioritization of girls—not only as
beneficiaries but as central agents in inclusive system-building—through provisions such as
single-sex schools in gender-unsafe regions, mobile science labs for remote areas, and
scholarships tied to retention rather than mere enrolment. However, both studies converge on
a sobering limitation: the absence of binding enforcement mechanisms and disaggregated,
real-time data systems impedes rigorous impact assessment. Neither paper reports longitudinal
metrics on learning outcomes, transition rates from secondary to tertiary STEM education, or

faculty diversity indices—gaps that undermine evidence-based policy iteration.

Keywords: NEP 2020, Gender-Responsive Pedagogy, Inclusive Education, Universal

Design for Learning, Gender Inclusion Fund, Intersectionality, Implementation Deficits

INTRODUCTION

Grounding the inquiry in India’s evolving educational policy landscape while exposing the
structural contradictions between normative ambition and operational reality. It begins by
establishing that women’s underrepresentation in Science, Technology, Engineering, and
Mathematics (STEM) is not a static demographic fact but a dynamic outcome of institutional
practices embedded across the entire educational continuum: from early curriculum design that
erases female scientific agency, to classroom pedagogies that privilege assertive over

collaborative modes of engagement, to laboratory access protocols that neglect safety, mobility,
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and privacy constraints faced disproportionately by girls and women . Empirical evidence
confirms these patterns Indian secondary science textbooks feature women scientists in fewer
than 7% of biographical references, and when included, they are routinely depicted in
supportive, non-leadership roles such as lab assistants or educators rather than principal
investigators or innovators. This epistemic erasure constitutes a foundational form of bias one

that shapes identity formation long before formal entry into STEM pathways.

The National Education Policy (NEP) 2020 represents India’s most ambitious attempt to
reconfigure this ecosystem. Unlike prior frameworks, NEP 2020 does not treat gender inclusion
as a peripheral welfare concern but embeds it as a cross-cutting principle across all pillars from
foundational literacy and vocational integration to higher education governance and research
funding architecture. Its institutional interventions are deliberately structural: the creation of
the Gender Inclusion Fund (GIF), the mandate for gender sensitization training across all
teaching and administrative cadres, the formalization of Women’s Mentoring Cells in
universities, and the alignment of NAAC/NBA accreditation standards with gender parity
metrics signal a paradigm shift from symbolic accommodation to rights-based accountability 3.
Moreover, NEP 2020 explicitly links STEM participation to broader national goals including
technological self-reliance (Atmanirbhar Bharat), climate resilience, and digital public
infrastructure thereby framing gender equity not as a social concession but as a strategic

necessity for innovation capacity 4.

However, the policy’s normative strength stands in tension with its operational limitations. As
Mishra observes, NEP 2020 articulates robust recommendations including curriculum
integration of gender studies, teacher training modules on unconscious bias, and targeted
outreach to out-of-school girls yet their efficacy remains constrained by implementation
deficits, including fragmented inter-departmental coordination, inconsistent monitoring
mechanisms, and under-resourced state-level education departments. Crucially, while the
policy acknowledges in principle recognizing that caste, disability, linguistic identity, and
rural-urban location compound gender disadvantage it lacks binding operational protocols to
translate this recognition into differentiated support mechanisms .For instance, there are no
statutory provisions requiring disaggregated reporting on STEM participation by Scheduled
Caste/Scheduled Tribe (SC/ST) women, women with disabilities, or first-generation learners
data gaps that preclude evidence-based targeting . Furthermore, the policy’s emphasis on

“universal design” and “inclusive pedagogy” remains largely conceptual without standardized
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implementation toolkits, validated assessment rubrics, or dedicated capacity-building pathways

for institutional leaders.

This introduction therefore sets forth the central analytical thesis: NEP 2020 constitutes a
necessary and progressive policy foundation, yet its transformative potential for women’s
STEM participation hinges entirely on the fidelity, granularity, and accountability of its
institutional enactment. The subsequent analysis will move beyond descriptive policy mapping
to conduct a rigorous institutional audit examining how GIF allocations have reshaped
laboratory accessibility in women’s colleges; evaluating whether mentoring cells demonstrably
improve retention and research output; assessing how NAAC/NBA accreditation criteria have
influenced hiring practices in engineering departments; and interrogating the extent to which
existing STEM outreach programs (e.g., Vigyan Jyoti) are integrated into NEP-aligned
curriculum reform cycles. By anchoring critique in empirical implementation evidence not just
policy text the study seeks to identify actionable levers for converting NEP 2020’s aspirational

vision into measurable, equitable, and sustainable advancement in India’s scientific workforce.

LITERATURE REVIEW

The literature review for a critical analysis of the National Education Policy (NEP) 2020’s role
in enhancing women’s participation in STEM education through institutional support must be
rigorously structured around five interlocking thematic domains each grounded in empirical
critique, policy archaeology, and implementation evidence drawn from the four peer-reviewed
studies provided. These heads are not merely descriptive categories but analytical entry points
that expose the dialectic between NEP 2020’s normative ambition and its operational reality.
Their sequencing reflects a logical progression from foundational conceptual framing to

structural accountability mechanisms, ensuring cumulative analytical depth.

1. Systemic Framing of Gender Equity: From Welfare Provision to Institutional Obligation

NEP 2020 marks a decisive epistemological rupture by redefining gender inclusion not as
charitable accommodation but as an enforceable institutional responsibility embedded across
governance, financing, and pedagogy. This systemic reframing explicitly rejects deficit-model
interventions such as remedial coaching or motivational workshops in favor of structural
redesign: curriculum audits, anonymized grading protocols, and accreditation-linked parity
metrics collectively constitute a rights-based architecture. As Adhikary argues, the policy

acknowledges that gender disparity cannot be disentangled from caste-based discrimination,
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regional imbalances, and economic constraints rendering equity a relational, rather than
additive, construct. This theoretical sophistication elevates NEP 2020 above prior frameworks,
yet its transformative potential remains contingent on whether institutions internalize this

paradigm shift beyond rhetorical adoption.

2. Structural Interventions and Institutional Mechanisms: The Gender Inclusion Fund,
Mentoring Cells, and Sensitization Protocols

The policy operationalizes its systemic vision through three core institutional levers: the
Gender Inclusion Fund (GIF), mandatory gender sensitization training for all faculty and
administrative staff, and the formalization of Women’s Mentoring Cells in higher education
institutions. These are not standalone initiatives but interconnected nodes in an accountability
ecosystem where GIF allocations should fund infrastructure upgrades (e.g., functional
childcare centers, menstrual hygiene facilities, assistive lab technologies), mentoring cells
should track retention and research output, and sensitization training should be competency-
validated not perfunctory 3. However, Kumar and Reddy caution that without binding
specifications on content fidelity, duration thresholds, or delivery modalities, these mechanisms

risk devolving into symbolic compliance rather than transformative practice.

3. Implementation Challenges: Infrastructure Gaps, Teacher Capacity, and Digital
Divides

Despite its progressive architecture, NEP 2020 confronts persistent material and human capital
constraints that systematically undermine its efficacy. Kumar and Reddy identify infrastructure
deficits including inadequate sanitation, unreliable electricity, and lack of high-speed
computing labs as primary barriers to sustained STEM engagement, particularly for rural, Dalit,
and Muslim women learners 3. Equally critical is the gap in teacher capacity: entrenched social
biases persist due to insufficient training in unconscious, inclusive pedagogy, and universal
design principles leaving educators ill-equipped to implement NEP-aligned curricular
reforms Furthermore, the digital divide exacerbates exclusion: online STEM labs and coding
bootcamps remain inaccessible to learners without stable internet connectivity or personal

devices a constraint disproportionately borne by socio-economically disadvantaged women .

4. Intersectional Limitations: The Absence of Disaggregated Accountability and
Contextual Specificity
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A defining limitation of NEP 2020 lies in its failure to translate intersectional recognition into
operational specificity. While the policy acknowledges that caste, disability, linguistic identity,
and rural-urban location compound gender disadvantage, it lacks statutory provisions requiring
disaggregated reporting on STEM participation by Scheduled Caste/Scheduled Tribe (SC/ST)
women, women with disabilities, or first-generation learners. This data void precludes
evidence-based targeting and enables resource capture by already-resourced institutions. As
Adhikary demonstrates, historical barriers including caste-based spatial segregation in hostels
and exclusion from informal peer-learning networks—cannot be mitigated by generic
“inclusive pedagogy” guidelines alone; they demand contextually calibrated interventions co-

designed with marginalized student collectives.

5. Retention and Advancement Deficits: The Pipeline Asymmetry in Doctoral and
Leadership Pathways

NEP 2020 exhibits a pronounced pipeline asymmetry: its interventions are heavily
concentrated at entry points (e.g., Vigyan Jyoti, undergraduate scholarships) while remaining
strikingly silent on retention, advancement, and leadership scaffolding beyond undergraduate
study. Empirical trends confirm this gap: although female enrolment in B.Tech programs
increased marginally post-NEP 2020, representation at the M.Tech level stagnated at 21.7%,
and Ph.D. enrolment declined slightly from 18.9% to 18.3% indicating intensifying systemic
barriers at advanced stages . Crucially, the policy omits binding requirements for gender-
disaggregated supervision ratios, equitable distribution of research assistantships, bias-aware
thesis evaluation protocols, or transparent tracking of grant application success rates by gender
depriving institutions of both incentive and evidence to recalibrate doctoral ecosystems.
Without embedding accountability into research funding architecture and institutional
leadership succession planning, NEP 2020 risks reinforcing hierarchies rather than dismantling

them.

OBJECTIVE AND SCOPE OF THE STUDY

The objective of this study is to conduct a rigorous, evidence-based critical analysis of the
National Education Policy (NEP) 2020’s efficacy in advancing women’s participation in
Science, Technology, Engineering, and Mathematics (STEM) education through institutional
mechanisms specifically examining the design, implementation fidelity, and systemic impact

of its core structural interventions. The scope is deliberately bounded to three interdependent
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analytical domains: first, the policy’s institutional architecture including the Gender Inclusion
Fund (GIF), mandatory gender sensitization protocols, formalized Women’s Mentoring Cells,
and integration of gender parity metrics into NAAC/NBA accreditation frameworks; second,
the empirically documented implementation challenges that constrain operational
effectiveness, such as infrastructure deficits in rural and minority-concentrated institutions,
inadequate teacher capacity in unconscious bias mitigation and universal design pedagogy,
persistent digital divides limiting access to online STEM labs and coding platforms, and
fragmented inter-departmental coordination undermining cross-tier program alignment; and
third, the policy’s intersectional limitations—particularly its failure to translate recognition of
compounded disadvantage (by caste, disability, religion, linguistic identity, and rural-urban
location) into binding operational specifications, including the absence of statutory
requirements for disaggregated reporting on STEM enrolment, retention, graduation, faculty
hiring, or research output by Scheduled Caste/Scheduled Tribe (SC/ST) women, women with
disabilities, or Muslim women in educationally underserved districts . Crucially, the study does
not treat NEP 2020 as a static document but as a living policy ecosystem whose impact must
be assessed through institutional audit trails: GIF expenditure records, mentoring cell activity
logs, NAAC self-study reports, AICTE enrolment dashboards, longitudinal cohort tracking
data from Vigyan Jyoti and Kishore Vaigyanik Protsahan Yojana (KVPY), and faculty diversity
indices published by the Ministry of Education. It explicitly excludes macroeconomic analyses
of labour market outcomes, comparative international policy benchmarking absent Indian
contextual calibration, or speculative technological forecasting unrelated to current
implementation realities. The analysis is grounded in the four peer-reviewed scholarly sources
provided, all of which converge on a central diagnostic insight: NEP 2020’s conceptual
sophistication and normative ambition are unparalleled in India’s educational policy history
but its transformative potential remains unrealized without strengthening accountability
architecture, deepening intersectional granularity, and redressing the pronounced pipeline
asymmetry wherein entry-point interventions coexist with near-total silence on doctoral
retention, research mentorship equity, and leadership succession planning . By anchoring
critique in verifiable institutional practices rather than textual exegesis alone, the study seeks
to identify actionable levers not merely diagnose failure to convert NEP 2020 from a
framework of aspirational inclusion into an instrument of measurable, sustainable, and

epistemically just advancement in India’s scientific workforce.
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RESEARCH METHODOLOGY

A research methodology grounded in the four peer-reviewed studies on the National Education
Policy (NEP) 2020 must prioritize clarity, empirical traceability, and institutional realism
eschewing theoretical abstraction or methodological jargon in favour of concrete, actionable
steps that any education researcher, policy evaluator, or institutional quality assurance officer
can implement without specialized training. The approach is built entirely on materials already
available: published journal articles 1234, publicly reported government data (AICTE
enrollment dashboards, MoE Gender Inclusion Fund expenditure summaries, NAAC Self-
Study Reports), and existing visual documentation such as institutional infrastructure
photographs, GIS-mapped facility locations, and time-series enrollment graphs widely
disseminated by UGC and DST. No proprietary tools, advanced statistical modelling, or

fieldwork requiring IRB clearance beyond standard academic ethics are required.

The methodology proceeds in three sequential, interlocking phases each designed to answer a
specific, practical question using only accessible data sources. Phase One, Document Mapping,
begins with systematically extracting all NEP 2020 mandated interventions from the four
papers particularly those explicitly tied to women’s STEM participation. For example,
Adhikary identifies the Gender Inclusion Fund (GIF) as central to infrastructure upgrades;
Kumar and Reddy emphasize teacher training and digital access; Jana and Halder 3 highlight
inclusive pedagogy and universal design; Mishra 4 focuses on gender sensitization and safety
protocols. These are compiled into a simple checklist: “Does the institution report GIF
spending on childcare?”, “Is there evidence of faculty training in bias-aware mentoring?”, “Are
lab facilities mapped for accessibility in SSRs?”, “Do enrolment graphs show M.Tech/Ph.D.
trends by gender?”. This checklist is then applied directly to publicly available documents no

interpretation, no coding framework, just yes/no verification against verifiable records.

Phase Two, Data Triangulation, leverages secondary data already published in official
repositories. AICTE’s annual “All India Survey on Higher Education” (AISHE) reports provide
enrolment, graduation, and faculty composition statistics disaggregated by gender and program
level freely downloadable as Excel files. These are cross-referenced with MoE’s GIF
disbursement lists (published quarterly on the Samagra Shiksha portal) and NAAC SSRs
(available on the NAAC website). For instance, if Institution X received 32.4 crore under GIF
in FY 2022-23, the methodology checks whether its 2023 SSR includes photographic evidence
of'a newly constructed childcare center, maintenance logs signed by staff, and usage data (e.g.,

“average daily attendance: 47 children”). Similarly, if AISHE shows female Ph.D. enrolment
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declined from 18.9% to 18.3% between 2021 and 2023, the methodology examines whether
the same institutions’ SSRs mention doctoral mentorship reforms or remain silent on them.
This is not complex regression; it is side-by-side comparison of numbers and statements

already in the public domain.

Phase Three, Visual Audit, uses existing graphs and images. For example, the Ministry of
Education’s 2024 “NEP Implementation Dashboard” includes line graphs tracking female
undergraduate enrolment across engineering disciplines since 2020; these are downloaded and
annotated to highlight inflection points (e.g., “stagnation at 21.7% post-2022”). Likewise, GIS
maps published by the National Institute of Educational Planning and Administration (NIEPA)
showing rural engineering colleges without high-speed internet are overlaid with AICTE’s list
of institutions receiving Vigyan Jyoti scholarships revealing geographic mismatches in
resource allocation. Where photographs exist in SSR appendices (e.g., images of newly built
hostels, laboratories, or mentoring cell meeting rooms), they are assessed against basic
functional criteria: Is the restroom labelled “women only” and equipped with sanitary napkin
dispensers? Is the computer lab wheelchair-accessible with adjustable desks? Is the mentoring
cell room visible in the photo, and does it contain seating for at least ten students? These are
observational checks not qualitative coding requiring only a printed copy of the SSR and a ruler

to verify door widths or signage legibility.

Crucially, this methodology avoids inventing new metrics. It relies exclusively on what NEP
2020 itself defines as success: “functional childcare centers”, “gender-sensitized faculty”,
“disaggregated enrolment data”, and ‘“‘accreditation-linked parity indicators”. Every step
answers a single, unambiguous question: Did the institution do what the policy said it must do
and is there verifiable proof? There are no surveys to design, no interviews to transcribe, no
focus groups to moderate. Instead, researchers spend time in public archives downloading
PDFs, copying Excel tables, printing screenshots then comparing them like a forensic auditor.
The output is not a statistical model but a transparent audit trail: a table listing each institution,
its GIF allocation, the corresponding SSR page number where childcare infrastructure is
described, the AISHE enrolment percentage for women in M. Tech programs, and a direct quote

from the SSR on doctoral mentoring support. This is research methodology stripped to its

operational essentials grounded in what exists, not what should be imagined.
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Ph.D.s by Field, 2020

{(46% Female)

Percent Female

Figure 1 Women enrolled under Ph.D programme across various STEM fields in India in
2020

How does NEP 2020 address gender bias in STEM education?

The National Education Policy (NEP) 2020 addresses gender bias in STEM education through
a multi-tiered institutional architecture that moves beyond rhetorical commitment to codified
structural interventions—yet its effectiveness remains critically constrained by implementation
fidelity, intersectional granularity, and accountability mechanisms. At the conceptual level,
NEP 2020 explicitly reframes gender equity not as an add-on welfare measure but as a
foundational pillar of pedagogical integrity and national innovation capacity. It identifies
gender bias as systemic rather than individual, locating its origins in curriculum design, teacher
socialization, infrastructure planning, and assessment paradigms—all of which
disproportionately disadvantage girls and women in STEM pathways. This systemic framing
is reflected in concrete policy instruments: the Gender Inclusion Fund (GIF), mandatory
gender sensitization training for all faculty and administrative staff, the institutionalization of
Women’s Mentoring Cells in higher education institutions (HEIs), and the integration of gender

parity metrics into NAAC/NBA accreditation frameworks.

Crucially, NEP 2020 acknowledges that bias manifests differently across educational stages
and contexts. In foundational and secondary education, it targets early stereotyping by
mandating curriculum reviews to eliminate gendered language and occupational role modelling
particularly in science textbooks where female scientists are underrepresented or portrayed in
auxiliary roles. The policy further supports this through targeted outreach initiatives like
Vigyan Jyoti, which aims to spark sustained scientific curiosity among girls in Grades IX—XII
by providing mentorship, laboratory exposure, and peer networks interventions empirically

shown to counteract stereotype threat when delivered with fidelity and continuity. (Adhikary,
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2025) These measures respond directly to documented patterns of implicit bias in STEM
gatekeeping such as lower recommendation letter ratings for women applicants or

disproportionate attrition during thesis defence phases.

However, a rigorous analysis reveals critical limitations in how NEP 2020 operationalizes these
anti-bias strategies. First, while the policy mandates gender sensitization training, it does not
specify standardized content, duration, delivery modalities, or competency-based assessment
criteria leaving implementation vulnerable to tokenism, superficial workshops, or inconsistent
enforcement across states and institutions. Second, the GIF’s disbursement lacks transparency
and disaggregation: no public dashboard tracks fund allocation by institution type,
geographical region, or beneficiary subgroup (e.g., SC/ST women, women with disabilities),
thereby obscuring whether resources reach the most marginalized or merely reinforce existing
advantages. Third, the policy’s emphasis on “universal design” fails to account for how gender
bias intersects with caste, religion, linguistic identity, and rural-urban location dimensions that
fundamentally shape access to laboratories, internet-enabled learning platforms, and
mentorship networks. For example, a Dalit woman pursuing computer science in a Tier-2
engineering college faces compounded barriers including spatial segregation in hostels, limited
access to high-speed computing infrastructure, and exclusion from informal peer-learning

circles that generic inclusion guidelines do not address.

Moreover, NEP 2020 exhibits a pronounced pipeline asymmetry: while it invests heavily in
entry-point interventions (e.g., scholarships, outreach camps), it offers minimal scaffolding for
retention and advancement beyond undergraduate studies. Data from AICTE indicates that
although female enrollment in B.Tech programs rose modestly post-NEP 2020, representation
at the M. Tech and Ph.D. levels remains stagnant and fewer than 12% of full professors in IITs
and NITs are women. This suggests that strategies are inadequately embedded in doctoral
supervision models, research funding allocation processes, and institutional leadership
pipelines. Without binding requirements for gender-disaggregated reporting on faculty hiring,
promotion, grant success rates, and laboratory access logs, institutions lack both incentive and

evidence to recalibrate deeply entrenched practices.

CONCLUSION

The conclusion of a critical analysis of the National Education Policy (NEP) 2020’s role in
enhancing women’s participation in STEM education through institutional support must

synthesize empirical findings across structural, operational, and epistemological dimensions

25



not as a summative restatement but as a diagnostic verdict grounded in verifiable institutional
practice. NEP 2020 represents an unprecedented conceptual advancement in India’s
educational policy architecture: it explicitly reframes gender equity not as remedial welfare but
as a non-negotiable institutional obligation embedded within financing mechanisms (Gender
Inclusion Fund), governance structures (Women’s Mentoring Cells), pedagogical standards
(mandatory gender sensitization), and quality assurance frameworks (NAAC/NBA
accreditation parity metrics) 1234. Its recognition of intersectional compounding where caste,
disability, religion, rural-urban location, and linguistic identity dynamically shape access to
laboratories, mentorship, and research funding is theoretically sophisticated and normatively
robust. Yet, as all four peer-reviewed studies converge in diagnosing, this conceptual ambition
remains structurally uncoupled from implementation accountability 1234. Empirical evidence
reveals persistent asymmetries: while undergraduate enrollment figures show marginal gains,
attrition intensifies at advanced stages M.Tech representation stagnates at 21.7%, Ph.D.
enrolment declines from 18.9% to 18.3%, and full professorships held by women remain below
12% across premier technical institutions 24. These patterns are not incidental but systemic
outcomes of three interlocking failures: first, the absence of binding infrastructure
specifications—such as functional childcare centres, menstrual hygiene facilities, or high-
speed computing labs with assistive technologies in GIF disbursement guidelines; second, the
lack of competency-validated, longitudinal faculty development pathways for unconscious bias
mitigation and universal design pedagogy; and third, the total omission of statutory
requirements for real-time, publicly accessible dashboards disaggregating STEM participation,
retention, graduation, faculty hiring, and research output by Scheduled Caste/Scheduled Tribe
(SC/ST) women, women with disabilities, or Muslim women in educationally underserved
districts 12. Consequently, NEP 2020 functions less as an enforceable policy instrument and
more as a rhetorical framework one whose transformative potential is routinely absorbed into
existing hierarchies rather than disrupting them. The conclusion is therefore unequivocal: NEP
2020 provides the necessary blueprint, but its realization demands a radical recalibration of
accountability architecture shifting from voluntary compliance to auditable, time-bound, and

consequence-linked institutional performance.

The scope of future research must be rigorously calibrated to address these identified structural
voids, prioritizing empirically tractable interventions over speculative theorization. First,
longitudinal cohort tracking studies must move beyond aggregate enrolment metrics to model

attrition dynamics using survival analysis and multilevel regression, constructing institution-
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level fixed-effect models that link GIF disbursement per capita, presence of certified gender-
sensitized faculty (verified via NCTE records), GIS-mapped proximity to functional childcare
infrastructure, and intersectional identifiers (SC/ST/women with disabilities/first-generation
status) to measurable outcomes including time-to-degree completion, thesis submission delays,
Scopus-indexed publication output, and faculty hiring trajectories 2. Second, implementation
ethnography must expand beyond observational fieldwork to conduct controlled intervention
trials: for example, randomizing 24 engineering departments across six states to receive either
standard NEP-aligned mentoring cell training or an enhanced protocol co-designed with Dalit
feminist science collectives and incorporating bias-aware thesis evaluation rubrics, then
measuring differential impacts on female student lab access frequency, citation equity in
collaborative research outputs, and committee appointment rates. Third, computational policy
forensics should be deployed to audit publicly available NAAC Self-Study Reports (SSRs)
between 2021-2025 using natural language processing techniques trained on NEP 2020°s own
implementation lexicon identifying systematic discrepancies between reported activities (e.g.,
“gender sensitization conducted”) and mandated deliverables (e.g., “photographic evidence,
maintenance schedules, and usage logs for functional childcare facility”). Fourth, participatory
action research must be institutionalized with marginalized student collectives—including the
Dalit Women in STEM Collective and the Muslim Women Engineers’ Forum—to co-develop
contextually calibrated intervention toolkits for rural government engineering colleges, with
fidelity measured through pre/post implementation assessments of laboratory accessibility
audits and informal peer-learning network mapping. Finally, legal-empirical scholarship must
examine whether existing constitutional provisions including Articles 14 (equality), 15(3)
(special provisions for women), and 21A (right to education) can be leveraged to establish
judicially enforceable rights to gender-inclusive STEM infrastructure, thereby transforming
NEP 2020’s aspirational language into justiciable entitlements. Collectively, this research
agenda does not seek to replace NEP 2020 but to complete it converting its visionary
architecture into an empirically grounded, intersectional precise, and institutionally

accountable roadmap for epistemic justice in India’s scientific future.

“Education isn’t just about books or classrooms. It’s about giving women the freedom to
think, to speak, and to shape their paths. When a woman is educated, her voice gets louder,
her choices expand, and her impact reaches far beyond herself.”
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