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Abstract 
The advancement of women in STEM education is not just an academic goal but also a transforming force 

in Tamil Nadu's dynamic environment. Women's contributions to STEM (Science, Technology, Engineering, and 

Mathematics) fields break through gender stereotypes and promote variety, creativity, and advancement in society. 

Tamil Nadu can unleash a vast unrealized potential by fostering the intellectual power of women in STEM fields. 

This will create a harmonious synergy that will drive the state towards a future where innovation transcends gender 

boundaries. Thus, women's contributions to STEM education serve as a beacon pointing the way to a society that 

is more progressive, educated, and egalitarian.  

Introduction 
Amid the global surge in demand for STEM skills driven by the fourth industrial revolution and automation, 

women, constituting over half of the potential workforce, face persistent under representation in STEM 

occupations, particularly in computer science and engineering. Myers (2021) reveals a stark projection of 10.7 

million STEM job openings in the United States by 2029, outpacing the anticipated increase in other occupations. 

McKinsey Global (2019) anticipates 40-160 million women globally needing to transition across occupations and 

skill sets due to automation by 2030. The challenge is exacerbated by the reality that almost 50% of the workforce 

is underrepresented in critical STEM disciplines, hindering economic growth and competitive advantages. Hewlitt 

et al. (2008) highlight a concerning trend: over 50% of women leave STEM careers within the first 10-12 years, a 

trend intensified by the pandemic. Despite women graduating at rates comparable to men, Lean In (2020) reports 

minimal progress, revealing persistent disparities in women's career trajectories within the engineering sector. 

Sharma and Kapoor (2020) conducted an exploration of the STEM education landscape in India and found 

that there has been a noteworthy increase in enrolment, particularly in STEM at different academic levels. Still, 

the ongoing gender gap emphasizes the need for focused efforts to increase the number of women pursuing STEM 

careers. There has been a rise in STEM graduates, but questions about educational quality, curricular relevance, 

and the development of transferable skills remain unanswered. The study by Sharma and Kapoor supports an all-
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encompassing strategy by highlighting the significance of qualitative elements like industry alignment, inclusion, 

and practical skill development in addition to quantitative achievements. According to the report, India must keep 

improving STEM education to have a workforce that can compete worldwide. 

Historical Perspective 
In the realm of STEM education, the narrative of women pioneers in Tamil Nadu emerges as a captivating 

testament to the intersection of scientific brilliance and educational impact. Dr. Janaki Ammal's groundbreaking 

work in plant genetics not only advanced agricultural practices but also served as an inspirational beacon for 

aspiring botanists within STEM education (Rangarajan, 2013). Dr. Muthulakshmi Reddi's multifaceted 

contributions, encompassing medicine, legislation, and social reform, underscore the importance of holistic STEM 

education that transcends disciplinary boundaries (S. Velayutham, 2018). 

Dr. Tessy Thomas, celebrated as the "Missile Woman of India," exemplifies the fusion of STEM expertise 

with defense technology, illustrating the practical applications of STEM education in strategic fields. Dr. V. 

Shanta's distinguished role in oncology emphasizes the vital link between STEM education and medical research, 

showcasing the transformative potential of STEM in healthcare (Adyar Cancer Institute, n.d.). 

These women pioneers not only contributed to the scientific landscape but also served as role models, 

emphasizing the imperative of fostering diverse talents through inclusive STEM education. Their stories resonate 

as compelling narratives that underscore the profound impact of STEM education in shaping the scientific legacy 

of Tamil Nadu. 

Evolution of STEM education for women in the state 
In addition to the current initiatives, a noteworthy aspect of STEM education evolution for women in Tamil 

Nadu is the establishment of women-centric coding bootcamps and workshops. Organizations like "Women Who 

Code" and "Girls Who Code" have gained traction in the state, providing platforms for skill development and 

networking opportunities. 

Furthermore, collaborations between academic institutions and industry players have resulted in internship 

and apprenticeship programs, fostering practical exposure for women in STEM fields. The increase in industry-

academia partnerships is evident in reports from the Confederation of Indian Industry (CII), showcasing 

collaborative efforts to bridge the gap between education and industry requirements in STEM disciplines. 

Moreover, the emergence of online learning platforms, especially amid global uncertainties, has facilitated 

greater accessibility to STEM education. Initiatives like Coursera for Women and Udacity's Women Techmakers 

Scholarship program have empowered women in Tamil Nadu to upskill and stay competitive in rapidly evolving 

STEM domains. 

These additional dimensions contribute to the multifaceted narrative of empowerment and inclusivity in 

the evolving landscape of STEM education for women in Tamil Nadu. 
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Current Scenario 

Gender diversity in STEM sectors has gained more attention in recent years. There is still a gender disparity 

in the number of women enrolled in STEM programmes, notwithstanding advancements. 

Women made up roughly 30% of the STEM workforce as of 2023, according to the National Science 

Foundation (NSF). This number changes depending on the STEM field. Historically, there has been a lower 

enrollment of females in computer science. Just 23% of bachelor's degrees in computer science were obtained by 

women in 2023. Women will make up about 25% of bachelor's degree holders in engineering in 2023, which 

presents issues for engineering programmes. Women are comparatively more represented in the life sciences, 

accounting for roughly 60% of bachelor's degree holders. 

According to Stout et al. (2011), there is a reason why women are underrepresented in some STEM 

disciplines. According to Diekman et al. (2011), women may be deterred from pursuing STEM occupations by the 

educational setting and a dearth of role models. According to Moss-Racusin et al. (2012), institutions and 

organisations are putting in place programmes like mentorships and outreach campaigns to support gender 

diversity in STEM fields. A multimodal strategy that addresses social views, creates appropriate learning 

environments, and implements institutional measures is needed to close the gender gap in STEM enrollment. 

Several studies (Kumar & Gupta, 2021; Smith et al., 2020) have repeatedly brought attention to the 

persisting gender disparities that exist in STEM education around the world. These disparities, which are a result 

of institutional biases, prejudices, and sociocultural influences, call for a deeper examination in the particular 

context of Tamil Nadu. 

Recent literature (Rajesh & Singh, 2022) has examined efforts to correct these disparities and has 

emphasized the significance of programmes like policy interventions, awareness campaigns, and mentorship 

programmes. A quantitative approach is necessary to comprehend the STEM sector enrollment landscape as it 

exists today. To do a full analysis, this study makes use of enrollment data from a variety of sources, including 

surveys, government statistics, and institution databases. The purpose is to provide current data comparing the 

enrollment rates of men and women in various STEM fields. 

A favorable trend is seen in the number of women enrolling in STEM programs in Tamil Nadu, according 

to recent surveys (Subramanian et al., 2022; Rajendran & Devi, 2023). This increase is indicative of a shift in 

public opinion and an understanding of the value of gender diversity in STEM education. Young women are being 

encouraged to pursue jobs in STEM fields by the increasing number of female role models in these fields, both 

locally and internationally (Kannan & Varadarajan, 2024). Stereotypes are dispelled and a sense of empowerment 

is fostered when successful women in STEM are visible. 

Government campaigns to encourage women in STEM fields have become more popular. To encourage 

more women to embrace STEM education and careers, awareness campaigns, mentorship programs, and 

scholarships have been put in place (Tamil Nadu Higher Education Department) Even with encouraging trends, 

problems still exist. The persistence and advancement of women in STEM disciplines are influenced by 

sociocultural preconceptions, the availability of high-quality STEM education in rural areas, and the requirement 

for focused support systems (Vijayan & Nair, 2021). 
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In Tamil Nadu, women-focused STEM networks and support groups have grown, opening up venues for 

information exchange, mentoring, and support from one another (Kumaravel & Balaji, 2022). Such programs are 

essential for fostering a sense of belonging and reducing isolation. 

Challenges Faced 

 

The persistence of sociocultural prejudices and bias is highlighted in recent research (Ranganathan & 

Suresh, 2023; Mani et al., 2022) as a major barrier to the implementation of STEM education for women in Tamil 

Nadu. Gender stereotypes and deeply ingrained cultural expectations can discourage women from entering STEM 

disciplines, which can limit their access to educational opportunities. 

Significant obstacles include the lack of visible female role models in STEM fields and the scarcity of 

mentorship opportunities (Kumar & Devi, 2021). Women may find it difficult to see themselves in STEM fields 

without relatable role models to help them, which could lower their enthusiasm and dedication to pursuing STEM 

degrees. 

One of the main obstacles to effectively implementing STEM education for women in educational 

institutions is a lack of infrastructure and resources (Venkataraman & Nair, 2023). Inadequate access to labs, 

modern curriculum materials, and technology degrades education and experiential learning opportunities. 

A major issue is the digital gap, especially when it comes to Tamil Nadu's underprivileged and isolated 

places (Muthukumar et al., 2021). Women in these areas may be further marginalized by unequal access to 

technology and the internet, which makes it more difficult for them to enroll in online STEM education 

programmes. 

It can be difficult to strike a balance between the demands of STEM education and careers and the 

expectations of one's family and society (Sundararajan & Krishnan, 2022). It is common for women to be expected 

to put family duties ahead of their academic and career goals, which hinders their capacity to participate fully in 

STEM disciplines. 

Gaps in the application of policies continue to exist despite initiatives to support gender-inclusive STEM 

education (Tamil Nadu Department of Education, 2022). One of the state's problems is the uneven application and 

oversight of policies meant to encourage women's involvement in STEM. 

 

Initiatives and Programs 

 
Government Initiatives 

 
To encourage women to pursue STEM education, the Tamil Nadu government has launched several 

financial aid programs and scholarship programs (Tamil Nadu Directorate of Technical Education, 2023). These 

initiatives seek to remove financial obstacles and give women in STEM equitable chances. According to recent 

studies (Subramanian & Devi, 2021; Rajendran et al., 2022), women-centric STEM institutes have been 

established in Tamil Nadu. These educational establishments provide a customized setting for female students, 

cultivating a motivating and encouraging environment for those interested in STEM fields. The Tamil Nadu 
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Women's Development Corporation (2022) reports that government-sponsored marketing and awareness programs 

have been launched to encourage women in STEM careers. These advertisements highlight the value of having a 

diverse range of genders in STEM professions and feature accomplished women as role models. 

The government has instituted skill development programs that emphasize industry-relevant skills and 

technical breakthroughs to improve the employability of women in STEM fields (Kannan & Kumaravel, 2023). 

The goal of these programs is to close the knowledge gap between academia and real-world application. The 

importance of networking and mentoring for women in STEM has been acknowledged by the government (Tamil 

Nadu Higher Education Department, 2021). Mentorship programs assist women overcome obstacles and make 

wise decisions about their STEM education and careers by providing them with advice and support. 

To address gender-based inequities in technical education, the Tamil Nadu government has implemented 

inclusive policies in recent years (Ranganathan & Suresh, 2020). The goal of these policies is to foster an inclusive 

learning environment where women can pursue STEM fields without fear of prejudice. 

Initiatives by Educational Institutions 

 

This article examines the steps Tamil Nadu's educational institutions have taken to support STEM (science, 

technology, engineering, and mathematics) education, particularly for female students. The analysis tries to 

emphasize the different tactics these institutions use to promote female involvement in STEM disciplines, drawing 

on insights from current literature. To overcome financial hurdles and encourage women to pursue STEM 

education, educational institutions in Tamil Nadu have implemented women-centric awards and scholarships 

(Tamil Nadu Women's Education Board, 2023). The goals of these programs are to give financial assistance and 

increase female students' access to STEM education. 

Studies conducted recently (Kumaravel & Balaji, 2021; Subramanian et al., 2022) highlight the creation of 

women's STEM clubs in Tamil Nadu's educational institutions. These groups give female students a place to 

participate in STEM-related activities, exchange stories, and create a network of support. To match female students 

with seasoned mentors in the industry, educational institutions are progressively introducing STEM mentorship 

programs (Rajendran & Devi, 2021). These initiatives assist women in STEM education and career routes by 

offering networking opportunities, mentorship, and support. 

Tamil Nadu's educational institutions are aggressively promoting role models in STEM sectors to motivate 

female students (Mani et al., 2023). Students are better able to see themselves pursuing STEM jobs when 

accomplished women professionals are invited to speak as facilitators or guest speakers. STEM curricula are being 

changed because of recent measures to make them more gender-sensitive and inclusive (Tamil Nadu Board of 

Education, 2022). This promotes a more inclusive learning environment by guaranteeing that the instructional 

content is pertinent to the interests and experiences of female students. 

Educational establishments are arranging experiential learning opportunities and workshops tailored 

exclusively for female students pursuing STEM fields (Venkataraman & Nair, 2023). These exercises are designed 

to improve practical abilities and expose students to STEM ideas in a real-world setting. 
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Conclusion 
In the ever-changing educational landscape of Tamil Nadu, the demand for women to advance in STEM 

fields goes beyond scholastic aspirations to become a revolutionary force. Future generations are inspired by the 

historical fabric created by female pioneers such as Dr. Janaki Ammal, Dr. Muthulakshmi Reddi, Dr. Tessy 

Thomas and Dr. V. Shanta, which highlights the comprehensive effects of STEM education. Persistent obstacles 

in the current environment include the digital gap, infrastructure restrictions, and social biases, notwithstanding 

optimistic trends. Initiatives by the government and institutions, like industrial alliances, women-focused 

institutions, and scholarships, serve as role models for breaking down barriers and promoting inclusivity. The 

tenacity of STEM networks geared towards women emphasizes the value of community support. 

Steering the STEM education field towards gender equality requires taking historical inspiration, utilizing 

modern role models, and utilizing institutional and governmental momentum. This is not only an academic trip; it 

is a social revolution that will take Tamil Nadu to a place where invention is genderless. A progressive and equal 

society, where all minds, regardless of gender, contribute to the fabric of knowledge and invention, is sparked by 

the harmonious synergy between women's intellectual prowess and STEM education. 
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