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report or on the organizations named/featured/attributed in the report, nor have we conducted 
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Executive Summary
Female students in India are 20% less likely to choose science, technology, engineering or 
mathematics (STEM) or commerce education compared to their male counterparts. With the 
fourth industrial revolution driving the demand for STEM skills and the creation of 60-65 million 
jobs in India's digital core sector, addressing this gender disparity becomes crucial. Currently, 
96% of students in India are not pursuing technical or professional education, with girls facing 
additional challenges to pursue STEM education, thereby increasing their risk of exclusion.

To avoid losing out on the benefits of the demographic dividend and replicating the current 
gender divide in the labour force, timely intervention is required. Research shows that 
young girls aged 8-10 are passionate about science, but their interest and self-esteem 
decline during adolescence leading to low uptake of STEM education in India. Prevailing 
gender norms, intergenerational barriers, limited accessibility, and affordability issues 
hinder their progress in STEM education programs. Safety concerns and the high cost of 
STEM education further exacerbate the problem. Additionally, the absence of innovative 
and gender-sensitive pedagogy, as well as a lack of female teachers, contribute to 
disengagement from STEM education.

The transition from graduation to the workforce reveals a troubling trend, with only 29% of 
women who graduate in STEM courses joining the STEM workforce. Barriers such as the 
‘dual role’ syndrome and a gender-insensitive work environment need to be addressed to 
ensure the participation and retention of women in STEM fields. 

Retaining young girls in STEM at the age of 15 is crucial. Implementing a combination of 
targeted initiatives and comprehensive solutions is crucial for enhancing women's participation 
in STEM education programs. Promising interventions include programs like the Plan-It initiative 
by ICRW and the World Bank's Tejaswini project to improve enrollment, retention, and graduation 
rates in secondary and higher secondary schools. Ed-tech interventions such as BEI and Filo 
can address infrastructure, teacher availability and access disparities. Government of India’s Atal 
Tinkering Labs, Pratham’s Vigyan Mitra and CARE India’s interventions foster curiosity in STEM 
courses, particularly among women. AnitaB.org comprehensively supports women's transition 
from education to the tech workforce. These interventions, implemented at various life stages, 
promote women's engagement and involvement in STEM education and careers.

To achieve scalable impact, a combination of targeted and comprehensive interventions is 
necessary. A lifecycle approach, exemplified by programmes like Navgurukul's year-long 
residential programme for retaining women in STEM education, is recommended. Creating 
cross-cutting collaboration among different stakeholders, including the government, 
community organisations, parents, teachers, and students from middle school to vocational-
technical education, is crucial. Uniting funders and implementers towards this common 
goal will further strengthen the impact of the collaboration leading to the uptake of STEM 
education by women in India.

http://www.sattva.co.in/knowledge-institute/
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From Limitations to Opportunities:  
The Transformative Impact of STEM  
Education for Girls
The advent of the Fourth Industrial Revolution has brought about substantial changes in 
the world, highlighting the importance of digital literacy and, consequently, STEM (Science, 
Technology, Engineering, and Mathematics) skills. India's core digital sectors are projected 
to generate between 60 to 65 million jobs by 2025,1 with many requiring STEM proficiencies. 
What raises more concern is the data regarding women's involvement in STEM education, 
which underlines that the likelihood of girls pursuing science or commerce (STEM) education 
at the school level is 20 percentage points lower compared to boys opting for the same.2

Investing in STEM education for girls has a significant impact on their economic and social 
empowerment. By equipping girls with STEM skills, they can transition from low-skill jobs 
to secure and higher-paying positions, addressing the low female labour force participation 
rate in India.3 This formalisation of the female workforce has the potential to contribute $700 
billion to India's GDP by 2025, thereby boosting economic growth by 1.4%.4 Furthermore, 
investing in STEM education for girls not only promotes gender equality but also unlocks 
their untapped potential. When girls have equal opportunities in STEM, they can challenge 
gender stereotypes and actively participate in decision-making processes that shape their 
lives.5 This dual impact of economic and social empowerment creates a multiplier effect, as 
women's economic empowerment positively influences societal development. 

The engendering of STEM education holds paramount significance in the pursuit of a more 
equitable and prosperous future as India is poised to emerge as the only country with a 
talent surplus by 2030.6 Actively promoting STEM education for girls effectively addresses 
two crucial challenges. Firstly, it reduces pervasive gender inequality on a global scale 
by expediting progress towards gender parity. Additionally, it enables the engendered 
reshaping of the digital ecosystem by incorporating women’s perspectives, thereby creating 
a technological landscape that is for women and by women. Thus, advancing women to 
meaningfully co-design digital learning strategies and interventions and help evolve gender-
responsive education systems. Such an approach allows for course correction in a world 
that has so far continued to be designed by and for men.7 Therefore, engendering STEM 
education is not only a matter of equity but also a strategic imperative. 

Acceptability and value of female employment, as well as change in the aspiration of young 
women are critical determinants in women’s workforce participation. With this context, 
this perspective delves into the barriers that girls continue to face in accessing STEM 
education and existing interventions to overcome them. The perspective concludes by 
underlining emphasises on the need for a lifecycle approach, which considers an individual's 
entire journey, addressing different stages, needs, and challenges, to generate sustainable 
impact. In the context of women's engagement in STEM fields, adopting a lifecycle 

http://www.sattva.co.in/knowledge-institute/
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approach recognises the complexity and interconnectedness of their challenges, requiring 
a multifaceted strategy for effective solutions. By taking into account the entire lifecycle, 
barriers can be addressed and sustainable outcomes can be achieved.

From Education to Profession:  
Challenges Hindering Girls’ Pursuit of STEM

The endeavour to achieve gender equality and inclusivity in STEM education and careers 
faces many obstacles that impede the active involvement and achievement of women. 
These challenges encompass diverse areas, including prevailing gender norms and biases, 
accessibility limitations, infrastructure deficiencies, pedagogical shortcomings, and the 
barriers around transition from education to the workforce. It is vital to comprehend and 
confront these challenges in order to establish a fairer and more empowering atmosphere for 
women in the field of STEM. The framework below (Figure 2) highlights the challenges that 
impede women from taking up STEM education and careers.

Gender Norms and Biases: Hindrances Faced by Women in Choosing Stem
As more and more available and potential jobs are being classified as "STEM" occupations, 
it is imperative to focus on increasing young girls' participation in, and completion of STEM 
programmes. Prevalent gender norms lead to care work and domestic work often falling in 
women’s domain of everyday tasks. While care work involves providing physical and emotional 
support to dependents, domestic work includes tasks related to household functioning. 
Consequently, these labour-intensive tasks place women in a state of time poverty.8 These 
expectations frequently discourage women from pursuing higher education or further studies. 

Figure 1: Lifecycle Approach for Comprehensive Impact

Source: Sattva Analysis 2023
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In addition to this, the pressure to marry9 also becomes a deterrent for higher studies as girls 
reach adolescence. This is influenced by societal expectations and the specific challenges 
posed by the perception around marriageability for educated young girls.

Intergenerational barriers, coupled with engendered parenting pose specific hurdles for 
young girls’ access to STEM disciplines. Intergenerational barriers10 are subconscious 
barriers that arise from the transmission of personal experiences from parent to child. 
Parents' perception of STEM and its suitability for their child is influenced by two factors. 
Parents' own beliefs about their mathematical abilities impact how they encourage 
or discourage their daughters' involvement in STEM subjects. The perceived limited 
opportunities in STEM careers also strongly influence their inclination to support or 
discourage their daughters' engagement with STEM. This tendency may arise from their own 
childhood experiences, where women's representation in STEM fields was extremely low.

Parents play a significant role in perpetuating gender bias by shaping children's perceptions 
of gender norms through everyday choices, such as colours and toys11. This contributes to 
the emergence of gender-based differences and varying interests. In STEM, two stereotypes 
prevail: the belief that boys excel in maths and science, and the perception that STEM fields 
are predominantly for boys. These gender stereotypes have a detrimental impact on girls' 
interest, participation, and achievements in STEM, potentially discouraging them from 
pursuing these careers.
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Figure 2: Challenges Faced by Young Girls at Different Stages for Decision Making in STEM

Source: Sattva Analysis 2023
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Research shows that girls initially demonstrate interest in STEM during ages 8-10 but experience 
a decline in self-esteem regarding their competence in these subjects during adolescence.12 This 
disparity underscores the influence of gender bias, which hinders girls from pursuing STEM fields. 
As a result, the interplay between parental influence and gender-based disparities in parenting 
attitudes moulds the inclinations of young girls, steering them towards subjects and careers that 
prioritise their domestic and caregiving roles above their professional accomplishments.

The Prohibitive Cost of STEM Impacts Young Girls' Choices
Accessibility and affordability create another set of barriers for young girls in accessing 
education, alongside the initial challenges posed by gender norms. The accessibility of schools 
can be influenced by the availability and distribution of primary schools (PS), secondary 
schools (SS), and higher secondary schools (HSS). Moreover, financial constraints can further 
hinder girls' access to schools for STEM learning, emphasising the need for consideration of 
these factors, particularly for girls.

Most schools in India are primary schools (11,96,000), compared to secondary (1,50,000) and 
higher secondary schools (1,42,000).13 In rural areas, 92.7% of households have a primary 
school within 1 km, while in urban areas, it is 87.2%. However, the availability of secondary 
schools within this distance is lower, with about 38% of rural households and around 70% of 
urban households reporting their presence. Consequently, as secondary and higher secondary 
schools tend to lie outside the one-kilometre radius for the majority of students, accessibility 
becomes a challenge.14 This emerges as a critical roadblock, hindering students' transition from 
primary to secondary and further to higher secondary schools. Additionally, factors such as 
mobility and safety concerns further make access to these schools elusive for the girl child.15

Source: The STEM Gender Gap, UWS, 2021

Figure 3: Changing Interest in STEM for Young Girls between Age 8 and 15
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STEM education involves a practical aspect to its learning, that necessitates access to 
specialised equipment, laboratory facilities, and advanced technology. This requirement 
significantly increases the cost of delivering STEM education compared to other subjects, 
resulting in higher tuition fees for STEM courses. The cost of pursuing STEM subjects in 
urban higher secondary schools is 139% higher than the cost of studying humanities.16 
Similarly, in rural areas, STEM education is 58.5% more expensive than humanities.17 In 
situations where resources are scarce, education is prioritised for male children over female 
children, due to the perceived notion that investing in the male child’s education will yield 
future returns.

Therefore, a combination of accessibility and affordability creates significant barriers for 
young girls in accessing STEM education. It becomes especially starker for those who face 
the dual challenges of gender inequality and economic marginalisation.

Unfulfilled Learning Promises: With Only 53.6% of Secondary Schools with 
Integrated Science Labs, Children are Losing on Learning
In the 21st century's rapidly evolving knowledge economy,18 digital skills are essential 
for both organisational competitiveness and individual success, particularly in STEM 
education and careers. However, access to the digital ecosystem is often influenced 
by factors like class, caste, and gender, leading to an alarming exclusion of women. 
Significant disparities are found between adolescent boys and girls worldwide in internet 
access and digital skills, with South Asia facing the largest gap.19 For every 100 male 
youths with digital skills, only 65 female youth possess the same level of proficiency. 
Ownership of smartphones also presents a challenge, as women have limited access as 
compared to men.

Access to the digital ecosystem is crucial, especially for students interested in STEM 
subjects. Therefore, schools must be equipped with digital infrastructure to facilitate this 
engagement. Functional electricity, computers, and internet access are key infrastructural 
prerequisites for enabling this engagement. While access to electricity is relatively equal 
among government and government-aided schools, private schools have an advantage. 
However, the disparity becomes more apparent when considering access to computers and 
the internet. Government schools lag behind in both areas, with only 32% having access to 
computers and a concerning 13.6% having internet access. Private schools and government-
aided schools fare better, but still exhibit disparities between rural and urban areas.20

Mainstreaming ICT in learning is crucial to develop a digitally skilled workforce as India 
strives to become a trillion-dollar digital economy.21 However, there are geographic 
disparities in digital literacy and ICT usage among teachers, with significant variations from 
state to state. For example, incidence of ICT usage by teachers in schools ranges from 
87.67% in Punjab to 4.32% in Mizoram.22 Lower digital literacy concentration in states with 
high numbers of aspirational districts raises concerns about inequitable access to digital 
skills. Addressing these inequities is essential to promote inclusive access to digital skills.

http://www.sattva.co.in/knowledge-institute/
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It is equally crucial to ensure access to science labs for comprehensive and holistic learning 
of students, given the key role that hands-on learning plays in fostering curiosity and interest 
in science. Out of the 276,840 secondary schools in India, only 53.6% (148,447 schools) had 
integrated science lab facilities in 2021-22.23 The percentage of schools with science labs 
varied across different management types: 48.8% for government-managed schools, 59.2% 
for government-aided schools, and 58.1% for private unaided schools. Additionally, there were 
noticeable disparities across states — Goa had the highest percentage of secondary schools 
with integrated science labs (90.9%), while Mizoram had the lowest percentage (26.7%).

The absence of timely interventions to address the disparities in access to digital and STEM 
infrastructure among schools can have significant repercussions. This is particularly true 
for students in government schools in general, and female students in particular, who face 
exclusion both at home and school — potentially exacerbating educational inequalities and 
hindering their ability to thrive in the digital age.

Figure 4: Gender Distribution of Teaching-Workforce

Source: Household Social Consumption on Education in India, NSO, 2018
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The initial challenge arises from the high pupil-teacher ratios,24 which are particularly 
pronounced in states with a significant number of aspirational districts. This issue is 
exacerbated by inadequate teacher training, leaving educators ill-equipped to meet the 
evolving demands of pedagogy. Only 56.5% of primary school teachers and 65.9% of upper 
primary school teachers are trained properly.25 This percentage further diminishes as one 
progresses to secondary and higher secondary education levels.26 As a result, the utilisation 
of effective pedagogical approaches remains limited across states and within schools, 
constraining the overall learning outcomes for students.

Besides promoting improved learning outcomes for all students, it is equally important to 
foster an inclusive pedagogy that nurtures curiosity and enthusiasm. Gender-sensitive 
pedagogy is identified as the key to promoting a gender-responsive and integrative approach 

Figure 5: Spatial Representation of Pupil Teacher Ratio and Teacher Training

Source: SDG 4, NDAP
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for imparting knowledge that girls need to interact with the world and effectively participate 
in the workforce of the future.27 This includes breaking disciplinary boundaries, bringing Arts 
and STEM together via STEAM28 modules and enhancing STEM learning via leveraging real-
world applications. To maximise impact, a gender-inclusive pedagogy for teaching STEM, 
coupled with the prominent presence of female teachers in STEM subjects is crucial. 

Research underlines the role of female teachers as key role models, who promote better 
educational outcomes by demonstrating greater awareness and positive attitudes towards 
gender equality compared to their male counterparts.29 High schools and higher secondary 
sections are seen to have fewer female teachers.30 Among out-of-school students, the 
presence of low-quality teachers is a significant factor for dropping out, whereas the 
absence of female teachers is a key reason for female students.31

Addressing pedagogical challenges is crucial for improving students' learning outcomes. 
This involves enhancing both the capacity and capability of teachers, with a particular focus 
on making teacher training gender-sensitive to promote inclusive and effective learning 
outcomes in STEM subjects.

Unveiling the Disparity - 43% of Women Graduate in STEM, But Only 29% 
Enter the Workforce.
Ensuring women's participation and engagement in STEM education is an important step 
in the journey from enrollment to graduation. However, it is equally vital to consider the 
transition from education to the professional sphere, in order to understand and address 
the unequal representation of women in STEM fields. Despite 43% of women graduating in 
STEM32 courses at the tertiary level, only 29% join the STEM workforce, and most of them 
are concentrated in the health sector.33 To foster greater participation in the workforce, it is 
essential to create a comprehensive and supportive ecosystem.

The absence of career guidance for progression34 and a lack of relatable role models act 
as deterrents for women considering STEM subjects. Insufficient mentorship opportunities 
restrict the aspirations of young girls, impeding their interest in STEM fields due to a limited 
understanding of available career paths. This challenge is even more pronounced in rural 
areas where the presence of relatable role models becomes crucial in shaping aspirations 
and making "aspirational careers" in STEM seem attainable. Empowering women to make 
their own decisions is also fundamental, as they often face limited agency when familial and 
community influences dictate their choices. In addition to empowerment, fostering parental 
trust and mobilising communities are equally important to enable the translation of women’s 
agency into action.

Gender-insensitive work environments coupled with ‘dual role’ syndrome present challenges 
on the participation spectrum. Women scientists often face the pressure to constantly prove 
their competence while balancing societal expectations of gender roles.35 This creates a 
significant cognitive and emotional burden. The challenges of motherhood and limited 

http://www.sattva.co.in/knowledge-institute/
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mentorship opportunities within male-dominated industries further discourage women's 
participation in STEM fields. Additionally, the ‘dual role’ syndrome, in which women's choices 
regarding their professional paths are significantly impacted by their domestic obligations, 
hinders their ability to pursue STEM education.36 30% of women in science believe that their 
careers negatively affected family commitments and household responsibilities.37

To address these multidimensional challenges, a set of replicable and scalable interventions 
have been curated to aid the solution ecosystem in enabling women’s uptake of STEM 
education and professions.

Bridging the Gap with Stakeholder Intervention
To attain the desired objectives of retaining women in STEM education, corporate funders 
and domestic foundations can explore the following interconnected approaches to guide 
their interventions. The interventions elaborated below have been initiated by non-profit 
organisations in urban, semi-urban, and rural areas. Although these programmes have 
achieved success in their respective domains, it is crucial for funders to consider the specific 
contextual factors that may have facilitated or hindered certain aspects of these interventions.

1. Community reforms to empower young girls’ education and agency 
development
Collaborative efforts between the Indian government, private sector, and civil society are 
essential to implement reforms in education and employment. These reforms focus on 
encouraging women's engagement in STEM fields, and also highlight the significance of 
women's participation in the workforce and scientific domains to families and communities. 

“Exposure to a science fair/lab alone may not suffice in fostering and 
maintaining a woman’s aspiration to pursue science. A comprehensive 
ecosystem-level support system for the girl child is essential. This might 
encompass – localised and relatable role models along with their visible 
representation; ensuring essential facilities in schools or colleges such 
as separate and adequate toilets for girls; and accessible public transport 
(considering schools/colleges are generally located outside the village). 
Adequate financial assistance through scholarships or opportunities for 
part-time work or internships during college are also some aspects of 
a supportive ecosystem. Besides, it is equally important that teaching 
and learning approaches cultivate curiosity, embrace a multidisciplinary 
perspective, and integrate students’ beliefs and attitudes towards 
learning, current education, and future career prospects.”

– Priya Iyer, Independent Consultant (Education)
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•   Plan-It Girls: Shifting the ecosystem to promote girls’ agency and employability38 
It is an innovative program empowering adolescent girls by focusing on self-
efficacy, employment skills, and challenging gender norms. Through different 
stakeholder’s involvement (adolescent girls and boys, teachers, parents, and 
community and local institutions) and an ecosystem approach, the program 
promotes agency and gender equality.  
 
Shifting girls' self perception, their gender attitudes along with collaboration with key 
institutions like schools and stakeholders like teachers and parents drives normative 
change that is an essential condition, while linkages to education, training and 
employment opportunities ensure long term success.

“The formation of identity is influenced by societal norms, family 
expectations, and systems. Puberty, associated with the reproductive 
role of girls, significantly impacts their self-identity. The newfound 
emphasis on their protection and associated restrictions affects their 
choices, interactions, and education.” 
 – Dr. Prerna Kumar, Head-Public Policy, Convergent

(Dr. Prerna Kumar was the director of Plan It Girls at ICRW)

Figure 6: Plan-It Girls: Shifting the Ecosystem to Promote Girls’ Agency and Employability

Source: Plan-It Girls, ICRW

Strategic Focus of the Programme
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CT

CO
VE

RA
GE

Core Approaches

Improving girl’s self-efficacy and 
employability by implementing an in-school 
curriculum- PACE Bronze.

Reducing  the risk of resistance to girls’ 
success by fostering gender equitable norms 
among male peers, families and communities 
through intentional engagement.

Motivating  teachers to become champions 
and change agents. Linking them to a 
network of like-minded professionals. 

In Delhi, self esteem scores among girls 
who participated increased by 0.35 standard 
deviation (sd). Mean Gender score increased by 
0.45 sd for Grade 9. For Grade 11, self esteem 
and mean gender scores increased by 0.30 sd 
and 0.29 sd. Self-efficacy increased by 0.19 
and 0.21 sd for grade 9 and 11 respectively.

Rebuilding Self 
Perception
Curriculum transaction 
in school for 34
 hours over two 
academic years on 
Self, Self- Efficacy, 
Resourcefulness, 
Employability and 
Entrepreneurship.

Engagement
Engage with industry 
partners to create 
pathways for 
employment – Scoping, 
Networking and 
Advocacy

Change in Ecosystem
Engaging male peers 
through GEMS
 Curriculum for boys in 
the same class as girls,
 25 hours over a period 
of two academic years. 
Focus on Parental 
and Community 
Engagement.

Teacher’s intervention
Sustained intervention 
with select teachers to 
develop action leaders. 
Supports gender-
sensitive classroom 
teaching with 
innovative methods

In Jharkhand,  an increase of 0.22 sd and 0.23 
among grade 11 girls in self-efficacy and self 
esteem respectively. Among grade 11 girls, an 
increase of 0.21 sd in self- efficacy. Decision 
making increased by 0.24 sd. Community and Government Participation  

in the Intervention

Age Group
15-18 years

Geography
Jharkhand, 
New Delhi

Gender 
Female

School 
Status 

In-school
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•   Empowering girls in STEM by Larsen & Toubro39: The intervention aims at increasing 
participation of girls through a set of interventions with school management committees 
and parents, to change mindsets. By challenging gender stereotypes and biases through 
inclusive practices and highlighting the achievements of women in STEM fields, an 
environment that encourages girls' participation in STEM streams is cultivated. 

 
Such multifaceted interventions collectively contribute to bridging the gender gap by 
providing a holistic approach and enabling an ecosystem that nurtures a diverse and 
inclusive STEM ecosystem.

Figure 7: Larsen and Toubro focuses on enabling girls through better access to STEM education 

Source: Empowering Girls in STEM, L&T Corporate

Strategic Focus of the Programme

IM
PA

CT

CO
VE

RA
GE

Core Approaches

Strengthens soft and technical skills among 
girls, empowering them in STEM field

Focus on giving learning access to girls 
coming from weaker socio-economic 
backgrounds

Aims at involving community to provide 
girls in STEM learning a more equitable 
environment

53% of girls have experienced positive impact 
through this programme

The programme has reached 17341 girls across 
171 government schools under the school-
based STEM programme

394 girls under the community-based STEM 
programme have been reached out

The programme has reached 17341 girls across 
171 government schools under the school-
based STEM programme

Community 
Involvement
School management 
committees and parents, 
are motivated to give 
equal opportunities to 
girls to participate in 
the science fests and 
choose careers in STEM.

Diverse economic background
The ENGINEERING FUTURES –CrEAST (Creative 
Exploration and Advanced Skilling in Technology) 
PROGRAMME inspires young girls (and interested 
boys) from economically weaker communities 
to pursue STEM careers through a fun engaging 
curriculum that provides them equal employment 
opportunities.

Skill Training
Girls are given 
preference in enrolling 
for STEM courses such 
as Mapmaker, Web 
builder, Mera App and 
Nature sense. Other 
technical and soft skills 
training is also there.

Class Group
6th-8th

Geography
130 schools across the country, tapping 
potential of over 20,000 children.

Gender 
Female

School Status 
In-school

Collaboration with schools and teachers along family support drives change, while 
linkages to education and employment opportunities ensure long-term success. Partner 
organisations and ongoing advocacy efforts ensure sustainability and scalability.

2. Enhancing enrollment, retention and graduation of girls in secondary 
schools and higher secondary schools
In order to address the persistently high dropout rates among girls in secondary and high 
schools, it is crucial to prioritise dropout prevention strategies. This requires challenging 
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traditional gender norms and implementing targeted approaches that cater to the diverse 
economic backgrounds of girls. Dropout rates can be reduced by actively promoting 
equal educational opportunities and providing necessary support. Such efforts contribute 
significantly to achieving the objective of inclusive and equitable education for all.

•   Tejaswini: A World Bank initiative40: The development objective of Tejaswini, for the 
Socioeconomic Empowerment of Adolescent Girls and Young Women (AGYW) Project in 
India, sponsored by the World Bank is to improve the completion of market-driven skills 
training and secondary education for young girls with the focus on expanding social, 
educational and economic opportunities via a range of interconnected interventions.

Figure 8: Tejaswini aims to enhance market-driven skills training and secondary education 
completion for AGYW aged 14-24 in 15 selected districts of Jharkhand.

Source: Tejaswini, Socioeconomic Empowerment of Adolescent Girls and Young Women

Strategic Focus of the Programme
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CT

Core Approaches

Focus on bringing an inclusive and 
diverse approach to classroom with more 
involvement from across groups of the 
society.

Promotion of Institutional Interventions  
for Vocational Skills Training Completion  
for women.

Aims at increasing community-level 
intervention, and building capacity of each 
individual.

99.6% of project beneficiaries reported the 
project as responsive to their needs.

Project intentionality with respect to fostering 
an intersectional approach has translated into 
an inclusive model. The target of reaching 100 
female beneficiaries has been achieved. 

43.84% of project beneficiaries are women 
belonging to historically marginalised sections 
such as the SC and ST.

Community- level approach
Platforms established to enable AGYW (Adolescent 
Girls and Young Women) for counseling, guidance, 
life skills education, livelihood support services, 
and information on services and opportunities. This 
includes access to project-contracted training and 
courses offered at the institutional level.

Target Sectors
Social Protection, 
Workforce Development 
and Vocational 
Education, Continuing 
Education, and Social 
Protection.

Strengthening of 
Institutional Capacity
Focuses on state 
building capacity, 
and implementation 
support. Also aims at 
strengthening outreach.
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Age Group
14-24 years

Geography
15 districts in Jharkhand 

Gender 
Female

School Status 
In school and 
out-of-school

•   Nanhi Kali41: Project Nanhi Kali by the KC Mahindra Education Trust has been 
conceived with the aim of supporting the education of underprivileged girls in India. 
The programme has directed its focus on digitally enabled education in the post-
pandemic world where “negative consequences of gender divide are aggravated by the 
pervasive digital divide in India.” 
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Investing in girls' education at this stage leads to the creation of several pathways for 
their personal growth which help break the cycle of poverty. Additionally, by reducing child 
marriages and early pregnancies, they contribute to overall social development. 

3. Solving for inequitable access to infrastructure
The challenges associated with limited access to adequate educational infrastructure can 
significantly impact the quality of education. Therefore, it is essential to prioritise efforts 
that emphasise affordable and accessible solutions to ensure that all individuals have the 
opportunity to access quality education.

•   Mobile ScienceLab, Agastya Foundation42: These mobile vans are well-equipped 
to solve schools’ lack of access to quality labs without compromising on students’ 
learning experiences. With the goal of enhancing accessibility to learning resources, 
these mobile science labs, equipped with science models and experiments, traverse 
long distances to reach students at under-resourced schools. They are accompanied 
by two instructors who enable hands-on learning for students. 

Figure 9: Project Nanhi Kali aims to support the education of underprivileged girls in India 
from low-income families.

Source: Nanhi Kali, Mahindra Foundation

Strategic Focus of the Programme

IM
PA

CT

Core Approaches

Adapt digital education needs in the 
post-pandemic world, addressing the 
gender and digital divide in India.

Recently added a focus on digital 
education

Improving schooling experience for 
disadvantaged girls. Improve self-efficacy 
and resilience amongst girls.

Academic support through 
digital tablets
Daily academic support 
is provided at Nanhi Kali 
Academic Support Centres 
which are set up within 
government schools and 
operate for two hours 
before/after school.

Trained women tutors
These tutors are from local 
communities and mentor 
girls as well as engage 
with parents/community 
stakeholders to encourage a 
positive learning environment.

School Supplies Kit
A kit including 
a school bag, 
stationery and a 
pullover/raincoat is 
provided to every 
student along with a 
12-month supply of 
sanitary napkins..

Sports 
Curriculum
A professionally 
designed sports 
curriculum has 
been built into the 
programme.
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Age Group
14-18 years

Geography
15 States

Gender 
Female

School Status 
In school

7,674 academic support centres

2,17,949 girls supported

1,86,041 girls supported through after-school 
programme

6,359 community associates

1,09,986 yellow tablets 

31,908 girls trained in digital skills/life skills
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A similar initiative is undertaken by Pratham’'s Vigyan Mitra, which has been running for the 
past fifteen years. It works towards building curiosity and love for science amongst middle 
school students in remote rural areas. Local girls and boys are trained to become ‘Vigyan 
Mitra’ (friends of science), and enable hands-on learning through small experiments, science 
kits etc. amongst community and children in school, thereby fostering curiosity in science. 

Figure 10: Mobile Science Lab by Agastya Foundation solve schools’ lack of access to 
quality labs without compromising on students’ learning experiences.

Source: Mobile Science E Labs, Agastya Foundation

Strategic Focus of the Programme
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Core Approaches

Making knowledge accessible to 
everyone and providing easy access to 
learning infrastructure.

Making abstract concepts easy to 
grasp by explaining science concepts 
practically. 

Bringing a practical approach to foster 
interest and curiosity among girls to 
participate in STEM.

Hands-on learning
Mobile Science Labs ensure hands-on learning 
by reaching students with science models and 
experiments at under-resourced schools.

Engagement with the community at large 
Engaging with adults by showcasing everyday 
concepts of ecology, biology, physics, and chemistry 
through working models. 
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Age Group
 6-18 years 

Geography
22 States

Gender 
Male and 
Female

School Status 
In school13,207 girls impacted across 22 states

Through this intervention, 2.9% increase in 
awareness; 5.7% increase in curiosity quotient; 
and 4.1% increase in confidence was observed.

In the year 2021-22, 157 mobile labs were 
started which led to 4,130,727 exposures in 
total.

“If we are able to show rural girls career opportunities associated with 
science , which they can achieve, the girls will definitely come forward to 
take up science.”

- Jayashree Mane, Pratham

•   Bharat Edtech Initiative43: It aims to ensure equitable access to digital learning among 
low-income households, with a focus on addressing the digital divide based on 
income and gender in India.
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•   Filo: It is an innovative ed-tech start-up that aims to address student’s learning 
gaps by providing personalised and adaptive education through technology based 
intervention. It is implemented in collaboration with the district of Dumka, Jharkhand 
for students in grades 9-12.44 The idea of providing a subject teacher through a tech-
based intervention as and when the student needs it was well-received by government 
school students in Dumka. The intervention's ability to expand and endure is effortless 
due to its technological nature, allowing for quick replication on a large scale, while 
still meeting the specific linguistic requirements across geographies with respect to 
higher secondary STEM students.

Figure 11: The Bharat EdTech Initiative aims to provide equitable access to digital learning 
among low-income households, with a special focus on income and gender-based digital divide

Source: Bharat EdTech Initiative

Strategic Focus of the Programme
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CT

Core Approaches

Promoting effective and fair access to 
EdTech, along with its widespread adoption.

Improving learning though EdTech.

Aims to unleash student learning potential 
by driving effective, and equitable Edtech 
access as well as adoption.

Collaborative Approach
Bringing together key stakeholders with 
complementary capabilities to co-create 
contextualised learning models

Engagement Strategies
Shares nudges to ensure active participation 
with students. Regular learning assessments 
are conducted, and the content is adjusted to 
accommodate students' progress.
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Age Group
6-16 years

Geography
17 States 

Gender 
Male and 
Female

School Status 
In school and 
out of school

203K students have equal access to quality 
Edtech products.

22 implementation partners help BharatEd Tech 
to reach students.

Have provided on-ground support 

“This project has the potential for scalability to various remote rural 
areas with limited internet connectivity. One of the key advantages 
is its adaptability to different dialects, enabling customisation based 
on local language variations. Our study indicates that girls possess 
a remarkable level of sincerity, and when provided with suitable 
opportunities, they demonstrate exceptional abilities and excel in their 
endeavours.” 
 – Rohit Kumar, Co Founder, Filo
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Addressing the issue of inequitable access to infrastructure in India is paramount for 
promoting girls' participation in STEM fields. Adequate infrastructure – encompassing 
reliable electricity, internet connectivity, well-equipped laboratories, and educational 
resources – is fundamental for quality STEM education. By prioritising and resolving 
infrastructure gaps, ensuring equal access for all, and implementing inclusive policies, a 
more level playing field can be established. This, in turn, will provide girls with the necessary 
tools and opportunities to pursue STEM education and careers.

4. Fostering curiosity with a focus on girls' interest and enrollment in STEM
Introducing innovative teaching methods and enhancing teachers’ capacity is accompanied 
by a noticeable rise in girls' interest in STEM fields. Equipping teachers with the necessary 
skills and resources enables them to create engaging learning environments that inspire 
students to explore and excel in science, technology, engineering, and mathematics. This 
holistic approach strengthens girls' educational journeys and empowers them to pursue 
their passions with confidence. Atal Tinkering Labs45, established in Kasturba Gandhi Balika 
Vidyalayas (residential schools for girls in remote areas) is one of many such interventions 
that the Government has brought in to foster curiosity, creativity, and imagination in young 
minds; and inculcate skills such as design mindset, computational thinking, adaptive 
learning, and physical computing. Around 10,000 such labs, engaging with 75 lakh students 
function in India through the Public Private Partnership (PPP) model.

Figure 12: Filo’s Sampurna Shiksha Kavach Programme

Source: Sampurna Shiksha Kavach, Filo

Strategic Focus of the Programme
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Core Approaches

Improving learning outcomes by providing 
student-centred learning.

One-on-one interactions with teachers 
through live tutoring sessions.

Making sessions more accessible by 
customising them in regional languages.

Three-pronged Approach
Collaborated with Dumka district schools where 
beneficiaries were students in grades 9-12. 

In School programme: Smart classrooms were 
established and projectors installed in schools to 
teach Maths, Physics, Chemistry, Biology, and English.
After-school support to students by providing 24x7 
access to more than 60,000 teachers through 1-to-1 
live two-way interactive classes in a personalised 
format.
Super 30 Programme: Identified 30 most promising 
students to help them prepare for JEE, NEET, and 
CUET examinations.
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Age Group
14-18 years

Geography
Jharkhand 

Gender 
Male and Female

School Status 
In school and 
after School

Class 11 students using 24x7 instant-
teaching exhibited an overall improvement by 
15% in Maths scores.

Average scores of female students of the 
treatment group increased from 54% (at 
baseline) to 72% (at endline).

Students from rural areas of the district using 
Instant Teaching via 60,000 teachers showed 
12% improvement in scores, from 57% at 
baseline to 69% at endline. Based on the concept of learning acceleration and 24x7 

Instant Teaching.
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•   CARE India46: Its STEM education projects promote critical thinking skills and 
adaptability. As teachers play an important role in the uptake of STEM streams for 
adolescents, initiatives like the Teacher Resource Laboratory (TRL) established in 
Uttar Pradesh and Innovator's Laboratory in Bengaluru support teachers to integrate 
research and problem-solving into the curriculum. 

"I was talking to another teacher the other day, and they brought up 
a thought-provoking example. They mentioned how, when checking 
attendance, they tend to rely on the boys' counting more than the girls'. 
This small observation reflects the larger issue of how girls might perceive 
their competence and worth in STEM subjects. At CARE, we are passionate 
about addressing these micro-level biases and subconscious nudges in the 
classroom. Our goal is to empower teachers to create a gender-sensitive 
learning environment that boosts the confidence of young girls in STEM."
 – Priyanka Saxena, CARE India

Adolescent girls require intensive and structured support to be groomed as innovators 
and future social change makers. To achieve this, CARE India has designed school- 
and community-based projects aimed at building in adolescent girls the necessary 
knowledge, skills and aptitudes, and emotional resilience to help them engage with 
societal challenges as leaders. 

Figure 13: STEM labs: Building the capacity of teachers to encourage girls to pursue STEM

Source: STEM Laboratories, CARE India

Strategic Focus of the Programme
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CT

Core Approaches

Gender equality, socio-emotional 
wellbeing of students and community level 
engagement.

Building emotional resilience in middle 
school students and enabling them to 
become social change leaders.

Enabling teachers with adequate support to 
be able to build research and thinking skills 
and curiosity towards STEM in students.

Teacher Resources
Enabling teachers 
with adequate 
support in the form of 
Teachers’ Resource 
Laboratories (TRLs) 
and allied infrastructure, 
experiment table, books, 
Science and Math kits 
and other aids.

Specialised Laboratoriess
Establishing laboratories 
equipped with 
experiential learning 
equipment, reference 
material, and digital 
devices to serve as 
STEM learning centres 
for middle school 
children and educators.

Girls’ Leadership Model
CARE India has designed school-based and 
community-based projects aimed at imparting 
adolescent girls the necessary knowledge, skills 
and aptitudes, and emotional resilience to help 
them engage with societal challenges as leaders.
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Age Group
15-20 years

Gender 
Female

Geography
21 States 

School Status
In school

STEM laboratories impacted more than 7,000 
children and more than 200 educators in the 
year 2019-20 in Tamil Nadu and Uttar Pradesh.

Children in 4,500+ schools and special training 
centres across 6 states benefited through 11 
education projects.

Girls were provided leadership platforms 
through strengthened capacities of KGBV and 
upper primary school teachers in Haryana.

http://www.sattva.co.in/knowledge-institute/


Sattva Knowledge Institute | perspective 25

Engendering STEM Education in India

www.sattva.co.in/knowledge-institute/

•   Vigyan Jyoti47: Vigyan Jyoti addresses the underrepresentation of young girls and 
women in STEM by providing girls in Navodaya Schools access to inspiring role 
models in STEM professions. This is done through industrial partnerships and 
collaborations with centres of Higher Education (IITs) in STEM.

Figure 14: The Vigyan Jyoti programme addresses underrepresentation of women in STEM 
by encouraging exemplary performers to pursue science in higher studies and careers

Source:  Vigyan Jyoti

Strategic Focus of the Programme
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Core Approaches

To ensure gender 
parity in STEM.

To enhance the participation of girls 
in various Science and Technology 
disciplines starting at a young age.

Easy access to S&T information 
and knowledge in association 
with Knowledge Partners.

Partnerships
Collaborations with private organisations and 
stakeholders such as IBM, AIF, and EY to frame 
apps, STEM-based curriculum, and organising a 
robust ecosystem through MANAK programme.

Role of higher educational institutions
IIT Delhi and Mumbai organise a week-long 
residential mentorship and role model programme 
for girls in Grades 11 and 12. 
IIT Gandhinagar started the Sparkle series that 
focuses on teachers’ capacity building.
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Age Group
14-18 years

Geography
Pan India 

Gender 
Female

School Status 
In school

Access to inspiring role models and mentorship

Improving gender parity

Improving and promoting an enabling 
environment for girls to pursue science 

Vigyan Jyoti is an interesting example of the central government building partnerships with 
tech giants like EY and American India Foundation.

To foster curiosity in STEM among girls, we need innovative and inclusive teaching methods. 
Their engagement with the disciplines can also be enhanced by nurturing curiosity and 
empowering girls to challenge norms, think critically, and develop confidence. Role models also 
play a vital role in inspiring girls and sparking their interest in STEM fields. These efforts aim to 
increase representation and achievements, fostering a diverse and inclusive STEM community.

The deliberate promotion of curiosity empowers girls to question societal norms, cultivate 
critical thinking abilities, and strengthen their confidence and self-efficacy. Moreover, by 
fostering curiosity, a lifelong passion for learning is cultivated, thereby enabling girls to 
sustain their engagement in STEM disciplines beyond formal education. By recognising 
the pivotal role of curiosity in girls' enrollment in STEM, educational stakeholders can 
create conducive environments that stimulate exploration, ignite intellectual curiosity, and 
ultimately bolster the representation and achievements of girls in these domains.
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5. Enabling School to Work transition
Interventions are in place to promote STEM education among girls and cultivate students' 
curiosity in STEM subjects, beginning from middle school. Additionally, it is crucial to focus 
on retaining women in STEM fields by facilitating a seamless transition from school to work 
in STEM-related careers.

•   AnitaB.org48: AnitaB.org is a non-profit organisation that provides a range of services 
to enable women in STEM careers to enter, continue and succeed in the space. A full 
roster of programmes helps women and non-binary technologists grow, learn, and 
develop their highest potential.

Figure 15: AnitaB.org empowers women and non-binary technologists to reach their full 
potential through growth, learning, and development

Source: AnitaB.org

Strategic Focus of the Programme

IM
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CT

Core Approaches

Supporting women in 
technical fields.

Supporting women in computing, and 
assisting technology-driven organisations 
that lay emphasis on innovation.

Helping women in tech network with each 
other, making their journey easier.

Scholarships and Awards
Through the Tech Journey Fund, AnitaB.org helps 
students overcome financial challenges by providing 
support in form of scholarships and awards.

Recruitment
Aims at helping organisations hire women and other 
minor communities with a focus on driving change in 
the tech industry.

Focus on individuals
Offers different programmes and resources 
to increase knowledge and gives numerous 
opportunities to network with others.

CO
VE

RA
GE

Age Group
16+ years

Geography
80 countries 

Gender 
Female

School Status 
Out-of-school

30,000 attendees, out of which 86% were 
women at their flagship event.

75% of attendees felt a sense of belonging in 
STEM post this event.

73% felt more motivated towards their career 
in STEM.

74% people reported an increase in their 
network in STEM.

•   IBM STEM for Girls49: IBM's STEM for Girls initiative aims to address the disparity in 
India's STEM workforce, of which only 14% are women, compared to the global average 
of 28%. The programme is currently operational in 12 states across India. The vision 
behind this initiative is to enhance school curricula by integrating life skills such as 
problem-solving, critical thinking, and entrepreneurship. Instead of solely focusing 
on coding languages and following trends, the programme emphasises practical 
hands-on work to foster conceptual understanding and problem-solving strategies. 
These programmes help girls to amplify their understanding and help develop 
necessary negotiating skills.
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Lifecycle Approach for Comprehensive and 
Holistic Impact

While existing interventions may address specific aspects of the challenge in isolation, they 
often yield limited impact in the long run. A lifecycle approach plays a crucial role in enabling 
and retaining women's participation in STEM. It recognises the complex and interconnected 
challenges that hinder women's engagement in STEM fields. By adopting a lifecycle 
approach that comprehensively addresses barriers at different stages, more holistic and 
effective outcomes can be achieved for the target population.

Figure 16: STEM for Girls: IBM initiative to improve education and career pathways for girls 
in schools

Source: STEM for Girls, IBM

Strategic Focus of the Programme

IM
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CT

Core Approaches

Focus on agency building, life skills, career 
counseling and mentoring to girls.

Emphasis on STEM-based curriculum 
which also focuses on self perception and 
introducing girls to new technologies.

Embracing and engaging with parents of 
girls and are considered as most important 
stakeholders.

Role Model 
Interaction
Interactions 
with successful 
women. Guide 
students about 
career pathways 
and practical 
decision-making.

Scholarships
Approximately  
$186,000 
granted in 
scholarships to 
284 girls.

Exposure Visits
ISTEM for Girls students 
underwent an immersive 
workshop on biological 
sciences at the Indian Institute 
of Science, Bangalore.  
Attended lectures, conducted 
laboratory experiments, and 
visited the facility.

PICO Satellite Launch
Training girls in Satellite, drone 
and space technology. 135 
girls trained in Uttarkhand in 
2021 and 140 girls trained in 
Haryana in 2022 joined.
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Age Group
15-20 years

Geography
1600+ schools across 12 states 

Gender 
Female

School Status 
In school and 

online

2000,000 girls have been benefited from this 
intervention.

Interactive learning for teachers to become 
21st century facilitators. 7000 teachers to 
champion the cause of STEM education.

2 in 10 women go on to start their own 
business with an average revenue of over  
Rs 4,000 per month.

IBM has enabled girls to pursue STEM pathways 
through scholarships, career counselling, and 
creating experiential learning experiences.

“There is much more work ahead but by fomenting a STEM mindset and 
expanding possibility, we hope to shape the education and careers of 
women, by starting with our girls”.
 – Jasbir Kaur, Neha Patri & Afrooz S.
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NavGurukul, founded in 2016, has a mission to improve the socio-economic prospects of 
marginalised and excluded communities in India by providing high-quality education. Their 
primary initiative is their residential program anchored in a self-paced pedagogy with a 
focus on teaching software coding to underprivileged youth. This program follows a lifecycle 
model, targeting a critical stage in individuals' lives where they are at risk of becoming 
disconnected from formal education.

With six out of seven campuses exclusively dedicated to girls, NavGurukul recognises the 
importance of building community connections and trust with guardians to facilitate girl 
enrollment. NavGurukul enhances its community engagement by establishing partnerships 
with various NGOs and organisations that collaborate with diverse communities. Additionally, 
it collaborates with the government to actively engage specific target demographic groups.

Simultaneously, it also prioritises empowering female students by providing them with a range 
of soft skills, enabling them to make informed decisions. The program ensures a comprehensive 
journey from enrollment to graduation by offering a fully-funded residential approach to teaching 
that addresses challenges related to accessibility and affordability for all students. 

To ensure uninterrupted learning, NavGurukul provides functional laptops and internet 
access to each student, addressing the learning gaps caused by unequal access to 
infrastructure. The immersive nature of the residential program, coupled with innovative 
teaching methods, promotes accelerated learning for the youth. Alongside the residential 
programs, NavGurukul achieves enhanced learning outcomes in STEM subjects through 
two additional interventions: Meraki and Code India Fellowship. Meraki is a hybrid ed-tech 
solution that offers affordable online tech education to students from low-income families 
across India. The Code India Fellowship, on the other hand, recruits highly capable young 
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Figure 17: A Case Study of Navgurukul50: Lifecycle Solution to Lifecycle Problem

Source: Sattva Analysis
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tech graduates for a one-year fellowship. These fellows are then placed in government high 
schools to improve the learning outcomes of students from classes 8 to 12, with a particular 
focus on young women. Ultimately, NavGurukul ensures a holistic journey for its students by 
providing job placement opportunities at the end of the one-year residential fellowship.

Figure 18: Navgurukul

Figure 19 

Source: Navgurukul

Source: Sattva Analysis
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As young girls remain missing data points51 in the journey from STEM education to STEM 
professions due to structural, social and personal barriers, it is crucial that an intersectional 
and inclusive approach be embedded in solutions for enabling enrollment and retention 
of young girls. This need becomes even more urgent due to ongoing efforts to rebuild the 
educational system after the pandemic, which provides an opportunity to address the gender 
disparity in STEM learning. Additionally, the emergence of the Fourth Industrial Revolution, 
with its emphasis on digital jobs, further highlights the importance of the intervention. 
Without timely action, women will be left behind, perpetuating the current concerns 
regarding low female labour force participation rates. 

Domestic philanthropy has been an enthusiastic participant in solving the many challenges 
of the educational landscape. For instance, the KC Mahindra Education Trust with its Nanhi 
Kali intervention has incorporated digital learning as a key module for young girls. Similarly, 
Agastya Foundation with their mobile buses and Vigyan Mitra of Pratham are enabling 
access to infrastructure in face of resource crunch. However, these interventions, while 
bringing in positive impact, solve only specific voids in the educational landscape when 
it comes to engendering STEM education. Given the polycritical nature of challenges, it is 
crucial to move beyond isolated interventions and foster ecosystem collaborations that can 
meaningfully and effectively address the various pieces of the education puzzle.

To promote gender equality and encourage young women in STEM, cross-cutting 
partnerships leading to common goal led collaboratives are essential. These collaborations 
involve government agencies, academic institutions, nonprofits, businesses, and civil society 
working with communities, teachers, school leaders, adolescents etc. all coming together to 
overcome barriers that hinder girls' success in STEM. Integrated programmes can address 

Source: Sattva Analysis

Figure 20: Framework for Cross-cutting Partnership
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academic, socio-cultural, and economic concerns through collective resources, expertise, 
and information. Multifaceted collaborations offer holistic support for girls, while industry-
education partnerships improve STEM standards and relevance. Practical experiences, 
access to facilities, and industry-academia alliances bridge the gap between classroom 
learning and career requirements, facilitating a smoother transition for girls pursuing STEM.

In the philanthropic realm52, there is a growing recognition of the interconnectedness of impact 
areas, prompting a necessary adjustment in approaches. However, this shift is accompanied 
by the challenge of identifying and prioritising intersecting impact areas within the complex 
educational landscape. One particular area of contention arises when determining the role of 
education: whether it should be perceived as an end goal in itself or as a means to achieve 
broader outcomes. This distinction holds significant implications for funding principles. To drive 
progress effectively, it is vital to foster alignment and crosscutting partnerships that bridge 
these perspectives. By bringing together stakeholders with diverse viewpoints and expertise, 
a more comprehensive approach can be taken to address the multifaceted crises facing the 
enrollment, retention and graduation of young girls in the STEM education space. Collaboration 
and a holistic mindset are essential in navigating the multifaceted and engendered obstacles 
that young girls encounter in achieving sustainable and long-lasting impact.
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