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Abstract

Globally, there is a growing recognition of the need to empower women in STEM
(Science, Technology, Engineering, and Mathematics) fields to achieve gender
equity and drive innovation. As countries like the United States, the United
Kingdom, Australia, and the Nordic nations have demonstrated, strategic policy
interventions and institutional support play a critical role in addressing gender
disparities and promoting women's participation in STEM education and careers.
This research examines international standpoints and best practices that can inform
the implementation of India’s National Education Policy (NEP) 2020 to create a
more inclusive and diverse STEM ecosystem. Through a comparative analysis of
successful global initiatives, such as mentorship programs, gender-sensitive
curricula, institutional policies, and government-funded schemes, this study
identifies key strategies that have proven effective in increasing female
representation in STEM. The paper also explores how these practices can be
adapted within the context of NEP 2020, focusing on initiatives like flexible learning
pathways, leadership training, and industry-academic partnerships. By examining
case studies from countries leading in STEM gender equity, this research provides
actionable insights on leveraging NEP 2020 to break down societal stereotypes,
foster innovation, and create an environment where women can thrive in STEM.
The findings aim to contribute to the global discourse on gender parity in education,
offering a roadmap for policy and practice to ensure the full participation of women
in shaping the future of science and technology.

Keywords: best practices, gender equity, strategic policy, global initiatives,
leadership

The underrepresentation of women
disciplines remains a global concern with far-reaching
implications for gender equality, innovation, and
sustainable development. While significant progress
has been made in increasing female participation in
some parts of the world, many countries still face
substantial disparities due to deep-rooted sociocultural
barriers, systemic biases, and a lack of supportive
infrastructure. These disparities not only hinder
individual potential but also limit the diversity of
thought and innovation essential for scientific and

technological advancement.

in STEM In response to these challenges, numerous

countries have implemented targeted education
policies, institutional reforms, and national strategies
aimed at bridging the gender gap in STEM. Such
measures reflect a growing consensus on the
importance of empowering women to fully participate
in the digital and scientific transformation of the
modern world.

India’s National Education Policy (NEP) 2020
emphasizes  equity, inclusion, and holistic
development. It presents a timely opportunity to

reimagine STEM education through a gender-sensitive
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lens. By examining international experiences and
aligning them with the goals of NEP 2020, this study
aims to derive actionable strategies that can strengthen
India’s STEM ecosystem and empower more women
to pursue and thrive in these fields.

Global Standpoints on Women in STEM

A. United States: The United States has been at the
forefront of initiatives to support women in STEM,
both
programmatic interventions. One key initiative is the
ADVANCE program by the National
(NSF), which
institutional change to increase the representation and

utilizing legislative ~ frameworks  and
Science

Foundation supports  systemic
advancement of women in academic STEM careers.
This program focuses on improving workplace
climate, promoting gender equity policies, and
fostering leadership opportunities for women.

In addition to ADVANCE, Title IX of the
Education Amendments of 1972 has played a crucial
role in mandating gender equity in educational
institutions. It prohibits sex-based discrimination and
has significantly influenced admissions policies,
athletic programs, and overall gender dynamics in
education. Government agencies like NASA and
private foundations have also launched initiatives to
encourage young girls to explore STEM through
interactive learning, coding camps, and mentorship
networks.

B. United Kingdom: In the UK, the government
and higher education institutions have collaborated to
foster gender inclusion in STEM. A standout example
is the Athena SWAN Charter, launched in 2005 by the
Equality Challenge Unit. This initiative recognizes
and celebrates institutions that promote gender
equality in higher education and research. Universities
and research institutions are encouraged to assess their
gender policies and practices, and they receive
Bronze, Silver, or Gold awards based on their progress
and commitment.

The linkage of research funding to Athena SWAN
recognition has acted as a strong incentive for
institutions to engage in meaningful reform. The
charter has led to the establishment of inclusive
recruitment practices, gender-sensitive evaluation
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criteria, and institutional accountability. Furthermore,
outreach initiatives such as STEM Ambassador
programs connect professionals with schools to
inspire girls to consider STEM careers.

C. Australia: Australia has adopted a structured
and forward-looking approach to improving gender
equity in STEM. The "Women in STEM Decadal
Plan," launched by the Australian Academy of Science
in collaboration with the Academy of Technology and
Engineering, outlines six key opportunities for change
over ten years. These include visibility, education,
workplace culture, leadership, and evaluation
mechanisms.

Government-backed programs such as the
Superstars of STEM initiative aim to elevate the
profile of women scientists and engineers by
providing media training and public engagement
opportunities. Scholarships and grants specifically for
women in STEM help reduce financial barriers, while
mentoring programs target different career stages,
from school to academia to industry. These
comprehensive strategies are supported by national
data collection and performance indicators.

D. Nordic Nations: Nordic countries such as
Sweden, Norway, Denmark, and Finland are globally
recognized for their high gender equality indices.
Their success in STEM inclusion can be attributed to
strong welfare policies, progressive educational
systems, and cultural norms that promote gender
equity from an early age. These countries have
implemented parental leave policies that support both
men and women, universal access to childcare, and
curricula that challenge traditional gender roles.

In Finland, for instance, gender equality is a core
component of teacher training and school policies.
Sweden’s national strategy for gender equality
includes initiatives to attract girls into traditionally
male-dominated STEM fields.

further reinforced by public awareness campaigns,

These efforts are

active involvement of industries, and continuous
monitoring of gender data in education.

I1. Best Practices in Empowering Women in STEM
A. Mentorship and Role Models: Mentorship is a
cornerstone of successful strategies to retain and
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advance women in STEM. Research consistently
shows that access to mentors helps female students
and professionals build confidence, develop networks,
and navigate career challenges. Structured mentorship
programs such as peer mentoring, industry-academia
collaboration, and alumni mentoring have shown
positive outcomes.

Prominent female role models in science and
technology also play a significant role in shaping
aspirations. Visibility campaigns that highlight the
achievements of women in STEM can challenge
stereotypes and encourage more girls to pursue similar
paths. Institutions can facilitate this by organizing
speaker series, TED-style talks, and interactive
workshops led by women professionals.

B. Gender-Sensitive Curricula: Integrating
gender perspectives into STEM curricula is essential
to fostering inclusive learning environments. Gender-
sensitive pedagogy ensures that classroom materials,
teaching methods, and assessments are equitable and
This
examples that reflect women’s contributions to

representative. approach includes using
science, encouraging collaborative projects, and

avoiding language or imagery that reinforces
stereotypes.

Teacher training programs must also incorporate
gender-awareness components, equipping educators
with the skills to manage diverse classrooms and
support all learners. In early education, promoting
scientific curiosity among girls through play-based
and inquiry-driven methods can have lasting effects
on their academic interests.

C. Institutional Policies: Creating a safe and
inclusive academic environment is fundamental for
retaining women in STEM. Institutions must adopt
comprehensive gender equity policies that address
issues such as harassment, pay gaps, and promotion
bias. Establishing diversity offices, grievance
redressal mechanisms, and transparent evaluation
systems are key elements.

Flexible work and learning arrangements,
including part-time study options, remote learning,
and academic leave policies, accommodate women’s
varying life circumstances. Institutions that invest in

leadership development programs for women faculty
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and staff create a culture of aspiration and
advancement.

D. Government Schemes and Incentives:
Governments play a vital role in supporting gender
equity through targeted funding schemes, fellowships,
and policy frameworks. Incentives for organizations
to hire and promote women in STEM, tax benefits for
women-led startups, and scholarships for girls
pursuing STEM degrees are examples of effective
measures.

Moreover, national campaigns such as
UNESCO'’s “Cracking the Code” and the UN’s “Girls
in ICT Day” have galvanized international attention
and action. Such initiatives create global platforms for
knowledge exchange, policy advocacy, and grassroots
mobilization.

III. Adapting Global Best Practices within NEP

2020
A. Flexible Learning Pathways: NEP 2020 promotes
flexibility, multidisciplinary learning, and lifelong
education. To support women in STEM, institutions
can develop bridge programs that allow re-entry into
education after a break, modular learning units for
upskilling, and online platforms that cater to diverse
learning needs.

These provisions are especially important for
married women, working professionals, or those from
underserved communities.

B. Leadership and Mentorship Programs:
Mirroring global best practices, NEP 2020 institutions
should introduce formal mentorship and leadership
training schemes for female students and staff. This
includes regular mentoring sessions, peer-led support
groups, and leadership boot camps. Partnerships with
industry leaders and women’s organizations can
enrich these programs with real-world insights and
opportunities.

C. Gender-Inclusive Pedagogy: Educator
training under NEP 2020 must include modules on
gender equity, unconscious bias, and inclusive
teaching. Developing toolkits and guidelines for
gender-sensitive pedagogy, promoting project-based
learning that addresses social issues, and encouraging
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mixed-gender teamwork can make STEM classrooms
more equitable.

NEP
2020’s emphasis on collaboration between education

D. Industry-Academic Partnerships:

and industry can be harnessed to promote women in
STEM. Initiatives such as internship quotas for
sponsored  research  projects, joint

certification programs, and tech boot camps designed

women,
for female students can build stronger career
pathways.

E. Community and Parental Engagement:
Changing mindsets is key to long-term
transformation. Community awareness programs,
parent-teacher dialogues, and media campaigns can
challenge stereotypes about women in STEM. NEP’s
call for holistic report cards and student portfolios can
also highlight girls’ STEM achievements to broader
audiences.

IV. Case Studies

A. ADVANCE Program (USA): Launched by the
NSF, the ADVANCE program has successfully
implemented institutional change strategies to address
gender disparities in academic STEM careers. It
focuses on systemic reform, data-driven decision-
making, and institutional accountability. Key
outcomes include improved recruitment, retention,
and promotion of women faculty.

B. Athena SWAN (UK): The Athena SWAN
Charter has been instrumental in improving gender
representation in UK academia. By linking funding
eligibility to gender equity benchmarks, the initiative
has motivated universities to reform hiring practices,
improve leadership diversity, and enhance work-life
balance policies.

C. Science in Australia Gender Equity
(SAGE): SAGE is an adaptation of Athena SWAN
principles tailored to the Australian context. It
encourages institutions to undertake self-assessment,
gather gender-disaggregated data, and implement
action plans. The program promotes transparency and
continuous improvement.
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V. Challenges and Considerations Despite the
availability of models and strategies, several
challenges persist in India:

e Deep-rooted sociocultural norms and gender
stereotypes discourage girls from pursuing STEM.

e  There is a lack of disaggregated data on women’s
participation in STEM across regions and sectors,
making targeted policy-making difficult.

e  Rural and underserved areas suffer from limited
infrastructure, poor internet connectivity, and
lack of exposure, further widening the gender
gap.

e Ensuring sustained political will and financial
investment is crucial for the success of gender-
equity programs.

To overcome these challenges, there is a need for
multi-stakeholder engagement involving government,
educational institutions, civil society, and the private
sector. Regular monitoring, feedback loops, and
community participation will enhance policy
implementation and effectiveness.

Empowering women in STEM is not just a matter
of gender justice but also a strategic necessity for
inclusion of diverse

national progress. The

perspectives in science and technology drives
innovation, creativity, and societal advancement.
International best practices demonstrate that success
lies in a combination of progressive policies, institutional
support, public awareness, and inclusive pedagogy.

India’s NEP 2020 provides a strong foundation to
embed these practices and foster a more inclusive
STEM ecosystem. By aligning global strategies with
local needs and contexts, policymakers and educators
can ensure that women are not just participants but
leaders in shaping the future of science, technology,
and innovation.
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