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Foreword

Over the past decades, the global development landscape has undergone a
profound transformation. From the rise of digital economies to the growing
recognition of inclusive growth as a cornerstone of sustainable development,
evidence has shown that equality is not only a human rights mandate but also
essential to progress in global development efforts. Still, we must recognise that
in Science, Technology, Engineering and Mathematics (STEM), gender equality
remains a persistent concern and area for improvement.

Gender equality in STEM is not only a matter of fairness but also a prereq-
uisite for innovation, resilience and inclusive development. Across the world,
women continue to face barriers to participation and leadership in STEM fields.
These barriers are deeply embedded in cultural norms, institutional structures
and policy frameworks, and they manifest in ways that limit access to educa-
tion, research opportunities, funding and decision-making spaces. Yet, despite
these challenges, women scientists, educators and advocates are leading trans-
formative efforts to dismantle these barriers and reshape science systems from
the ground up.

This edited collection, Dismantling gender barriers in STEM: Perspectives from
the Global South, arrives at a pivotal moment. It brings together Southern-led
research and lived experiences to illuminate the structural inequities that
shape women’s trajectories in STEM, as well as the strategies being employed to
overcome them. The chapters offer more than analysis; they provide actionable
insights, scalable models and a roadmap for change. Importantly, the collection
responds to the global call to action embedded in Sustainable Development
Goal 5, which aims to achieve gender equality and empower all women and girls.

At the International Development Research Centre (IDRC), we know that
research must do more than document disparities; it must challenge the systems
that produce them. This is the essence of gender-transformative research:
an approach that interrogates the root causes of inequality, promotes shared
control over resources and decision-making, and engages diverse communities
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in co-creating solutions. Gender-transformative research is not just about
inclusion; it is about shifting power, challenging norms and building evidence
that reflects lived realities and drives systemic change.

This collection exemplifies that approach. It draws on IDRC-supported initi-
atives, including Breaking Barriers and Gender in STEM, which have invested
in building research capacity, fostering collaboration and amplifying the voices
of women scientists across Africa, Latin America, Asia and the Caribbean. The
work showcased here reflects that commitment — not only to gender equality,
but to the broader goal of transforming science systems to be more inclusive,
responsive and resilient.

The lessons from this collection echo and expand upon those found in
countless publications emerging from IDRC-funded research over the past
decades. These contributions have continued to enlighten us about the fact that
transformative changes in research institutions require more than policies and
checklists; they demand reflective, safe spaces, trust-based relationships and a
willingness to confront and disrupt entrenched norms. Change happens when
researchers are empowered to define problems in terms that matter to them,
when learning is grounded in lived experience and when institutions commit to
long-term, iterative processes of transformation.

The chapters in this volume demonstrate that such change is already under-
way. From participatory methodologies and intersectional analyses to policy
reform and institutional innovation, the authors of this collection present a
diverse array of strategies that can inform global efforts to close the gender gap
in STEM. They show us that gender equity is not a destination, but a dynamic
process. It requires courage, collaboration and sustained commitment.

I invite readers — whether policymakers, educators, researchers or advocates
- to engage deeply with this collection. Let it serve as both a mirror and a map:
reflecting on the challenges we must confront and guiding us toward a more
equitable and inclusive future. The journey toward gender equality in STEM
is ongoing, and this book provides both evidence and inspiration to continue
that path.

Santiago Alba-Corral
Vice-President, Programs and Partnerships, IDRC

— viii —



Introduction

Hannah Whitehead and Matilda Dipieri

Gender equity in science is more than a moral and social imperative; it is crucial
for advancing scientific knowledge and innovation. Yet, women remain under-
represented in Science, Technology, Engineering and Mathematics (STEM)
fields worldwide, with only 33% of scientists being women (UNESCO, 2025).

The underrepresentation and overlooking of women in science is not merely
a result of individual choices or capabilities. Instead, it stems from deeply
rooted systemic and systematic barriers that hinder women’s participation and
progression in STEM fields. These barriers manifest in various forms, such as
gender biases, stereotypes and structural inequalities within educational insti-
tutions and workplaces across the globe (OECD, 2015).

Statistical trends reveal a troubling decrease in the enrolment and attain-
ment of women in STEM disciplines. These trends are exacerbated by a lack
of supportive policies and initiatives to encourage and retain women in these
fields (UNESCO, 2016). The consequences are far-reaching: without the inclu-
sion of diverse perspectives, scientific progress is slowed or stunted, limiting the
potential for groundbreaking discoveries and innovations that could address
global challenges (National Science Foundation, National Center for Science
and Engineering Statistics, 2019). This exclusion risks further entrenching
biases and neglecting key research priorities. It is crucial that all voices, espe-
cially marginalised communities, shape research agendas and drive innovation.

Despite a recent shift in emphasis on the importance of women’s participa-
tion in STEM - evidenced by UNESCO’s 2024 call to action to close the gender
gap in science and findings from the 2023 OECD report on gender, education
and skills (Encinas-Martin & Cherian, 2023) — women in the Global South have
been particularly underrepresented in these conversations. The majority of
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discourse surrounding gender equity in STEM comes from the Global North.
This edited collection features 12 contributions, most of which are led by
women in the Global South, to ensure their voices, perspectives and findings
are part of this critical global conversation.

Importantly, this collection comes at a critical moment in global discourse
surrounding international development, science systems and gender equity.
While there is growing momentum to close the gender gap in STEM, this
progress is unfolding against a backdrop of declining development funding
and shrinking science budgets in several countries, often accompanied by a
troubling retreat from equity-focused policies. That said, amid these chal-
lenges, many of the countries featured in this collection are actively advancing
inclusive science systems, offering valuable models and insights that warrant
attention, support and scaling.

Dismantling gender barriers in STEM: An edited collection

Inresponse to global challenges, Dismantling gender barriersin STEM: Perspectives
from the Global South addresses the urgent need to close gender gaps in science.
It aligns with ongoing international efforts, including UNESCO’s call to action,
The African Academy of Sciences’ initiatives for women in STEM in Africa (The
AAS, 2020) and insights from UN Women’s (2020) report on women in STEM
in Latin America and the Caribbean. This collection offers a unique contribu-
tion by providing a Southern-led and contextually grounded exploration of the
barriers and solutions related to gender equity in STEM.

The collection draws on research funded by the International Development
Research Centre (IDRC), specifically through its Breaking Barriers and Gender
in STEM! initiatives, which have supported studies across Asia, Africa, Latin
America and the Caribbean. Researchers associated with these initiatives
have come together to explore synergies, particularly between Latin America
and Africa, under the framework of the Breaking Barriers Network. Though
all references to the Global South throughout the publication include the
aforementioned four regions, this collection primarily focuses on Africa and
Latin America, providing just a snapshot of Southern efforts that make up
this movement.

Beyond the chapters in this collection, the Network is dedicated to enhancing
understanding of the barriers faced by women in STEM, identifying effective

1 https://idrc-crdi.ca/en/initiative/gender-stem



INTRODUCTION

strategies to overcome these challenges, improving women’s leadership and
integrating gender analysis into scientific research.

The editorial team has built this collection, focusing on contributions
that not only detail challenges but also suggest evidence-based and practical
strategies for change. We included case studies that represent the diversity
of institutional, cultural and socio-economic contexts, understanding that
gender disparities in STEM vary according to local realities. We also highlight
the variety of disciplines within STEM, stressing the unique local settings they
address and the key differences in women’s experiences across these fields.
By emphasising the lived experiences of women scientists, educators, policy-
makers and students, the collection provides a nuanced view of the systemic
barriers that women in science face and the various ways these barriers are
being addressed.

The chapters in this publication also aim to fill a critical gap in the literature.
To our knowledge, no existing volume provides a comprehensive, regionally
focused analysis of gender barriers in STEM specific to Latin America and
Africa. By bringing together evidence from these regions, the book not only
enriches the global conversation but also provides a resource for policymakers,
educators and advocates seeking context-specific guidance.

Ultimately, this collection is a call to action. It invites readers to rethink how
gender equity in STEM is pursued, whose voices are amplified and what kinds
of knowledge are valued. It positions researchers from the Global South as key
contributors to an international, ever-growing body of literature that seeks to
understand and dismantle barriers to women’s participation and leadership
in STEM. And it underscores the importance of women researchers’ insights
and leadership in driving progress towards the Sustainable Development
Goals, particularly including but certainly not limited to SDG 5, which aims to
“achieve gender equality and empower all women and girls” (United Nations,
Department of Economic and Social Affairs, n.d.).

Thematic overview

This edited collection is anchored in four interwoven thematic areas that
reflect the complex and layered nature of gender disparities in STEM, as well
as the multifaceted strategies required to address them. These are: (1) build-
ing gender-responsive and equitable STEM institutions; (2) leveraging data to
address gender disparities; (3) fostering leadership and mentorship for women
in STEM; and (4) ensuring support across academic and career pathways. Each
section integrates case studies, critical analyses and policy insights that not
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only highlight persistent challenges but also showcase innovative responses
emerging from the South.

Rather than treating these themes as discrete silos, the collection under-
scores their deep interconnections. The research questions guiding each chapter
reflect the systemic and systematic nature of the barriers to gender equity,
barriers that are cultural, structural and institutional in scope. This thematic
architecture is designed to move from individual and cultural constraints to
broader institutional and policy-level interventions, mirroring the editorial
team’s conviction that transformative change demands both bottom-up and
top-down approaches. However, the chapters themselves do not fit neatly into
each of the themes. The insights each chapter brings help build a case for the
various components that need to be in place to meaningfully drive change.
Additionally, the collection of contributions concludes with a think-piece
that, while incorporating ideas from previous sections, also serves to intro-
duce the reader to another way of thinking about gender equity. By organising
the chapters in this way, the book offers readers a comprehensive roadmap:
from confronting stereotypes and biases to reimagining and reshaping STEM
systems. The four interrelated themes are detailed below.

Building gender-responsive and equitable STEM institutions

Researchers have been actively working to institutionalise gender-respon-
sive policies that enhance equity and inclusivity within STEM institutions.
While there are several interesting, successful interventions that have been
implemented by passionate teachers, researchers and STEM professionals, the
systemic nature of the challenges at hand requires fundamental changes to how
institutions approach gender mainstreaming and gender, equity and inclusion
(GEI) considerations. To ensure that women have access to safe, inclusive envi-
ronments where they can progress through their educational and professional
trajectories and thrive, we must consider and begin to address systemic barriers.

The interrogation of existing policies is one way to consider systemic barri-
ers. A comprehensive evaluation of policies as they relate to gender equality
took place at Zimbabwe’s Women’s University of Africa (WUA) (Chapter 1).
Importantly, larger-scale initiatives that investigate policies across multiple
institutions, such as reviewing policies at the universities that make up the
African Research Universities Alliance (ARUA), can highlight the need for high-
er-level policies that hold for all member universities (Chapter 3).

Equally beneficial is the inclusion of women’s stories to understand how to
design policies that best support those underrepresented. Participatory action
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research, an approach used in Bolivia, has been critical to understanding the
barriers to STEM access faced by multiple generations of women (Chapter 11).

Leveraging data to address gender disparities

To address the challenges to women’s participation and leadership in STEM,
researchers have prioritised data-driven approaches to understand and tackle
gender disparities. Comprehensive data collection and digitalisation efforts
have been established in countries like South Africa, Uganda, Kenya, Zambia,
Bolivia, Brazil and Peru. Beyond mere statistics, initiatives like the ELLAS
(Equality in Leadership for Latin America STEM) Network (Chapter 6) are
building institutionalised systems for continuous monitoring by universities
and research bodies. These gender-disaggregated data form the basis for devel-
oping evidence-based policies that directly address gender inequalities.

Integrating gender analysis into STEM research across disciplines uncov-
ers valuable insights into how gender dynamics influence success, leading to
more informed and effective policy interventions. In West Africa, participatory
research methods like participatory rural appraisal (PRA) have been used to
gather insights from women farmers, ensuring their perspectives are included
in agricultural data collection and addressing gender disparities in research
methodologies (Chapter 4). Additionally, digital platforms are being developed
to promote gender equity by showcasing women’s contributions in tradition-
ally male-dominated fields, enhancing visibility and recognition of their roles
in STEM and contributing to a larger body of evidence needed to advocate for
policy changes (Chapter 6).

Fostering leadership and mentorship for women in STEM

Research activities have been designed to create leadership and mentorship
pathways for marginalised women, who are often excluded from decision-mak-
ing and research leadership roles. Through frameworks developed alongside
institutional and political actors, such as the African Public Health Research
Centre’s Gender-Lensed Supervision and Mentorship Framework, emerging
female researchers can connect with experienced mentors who guide them
through postgraduate training, research careers and professional development
(Chapter 7). These programmes not only equip women with the technical skills
needed to succeed but also build their confidence and leadership capacities,
enabling them to participate in research agenda-setting and policy development.

Additionally, partnerships with advocacy groups and networks provide
platforms for women to share best practices, resources and mentorship
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opportunities. These collaborative networks have scaled efforts and estab-
lished regional platforms that support female researchers, enhancing their
access to leadership opportunities across academic, research and industry
settings. Leadership programmes also emphasise intersectionality, ensuring
that women from diverse backgrounds, including marginalised and underrep-
resented communities, are prioritised in leadership and mentorship initiatives.
Efforts to support groups of women who are underrepresented, such as the
Programa de Apoyo a Mujeres Indigenas en Ciencia, Tecnologia, Ingenieria y
Matematicas (PEPMI) initiative, are essential to building inclusive science
systems (Chapter 5). This inclusivity ensures that decision-making processes in
STEM reflect a wide range of voices and experiences. Further, policies need to
be in place to ensure women are provided with equal opportunities to advance
into leadership roles. Initiatives that develop or evaluate policies, such as the
work of the SISTARS team, which evaluated existing policies within the water
sector in Ghana and Kenya, are much needed (Chapter 8).

Ensuring support across education and career pathways

Coordinated, multi-level support systems to help women transition successfully
from education into the workforce are an important step in ensuring women’s
continued participation and success in STEM, acknowledging key moments of
potential attrition.

At the educational level, curriculum revisions ensure gender equity is
embedded in learning materials and teaching practices, while capacity-build-
ing initiatives for lecturers and university staff emphasise gender-sensitivity
training and gender-responsive pedagogies. To do so, researchers must develop
a clear understanding of the existing state of research on gender-related peda-
gogies and training. Projects like Inclusive Pedagogies, which systematically
reviews gender-responsive pedagogies in Africa’s higher education institutions,
are critical to these efforts (Chapter 9). Taken together, these efforts create
inclusive learning environments where women receive tailored support to
address their unique challenges. The gender transformative and organisational
learning approach used for training green jobs in Colombia is a great example
of this (Chapter 2).

Scholarship programmes, like the Organization for Women in the
Developing World’s PhD and early career fellowships, go beyond support-
ing individual women (Chapter 10). They build greater scientific capacity in
Global South institutions and ensure the visibility of women who are leaders
in science. Beyond individual institutions, support mechanisms are scaled
through inter-university networks and regional bodies, providing mentorship
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frameworks, scholarship programmes and gender awareness programmes that
create continuity in support as women move from education into the workforce.
Coordinated action between educational institutions, advocacy groups, govern-
ment agencies and industry builds a seamless pathway for women to enter and
thrive in STEM careers.

Conceptual frameworks

To further contextualise the findings and approaches presented in these
chapters, we offer key definitions and conceptual frameworks that underpin
the collection’s analysis. We have been intentional and inclusive in how we
define STEM throughout the collection. Our framing encompasses fields such
as agricultural sciences (highly prevalent across the Global South) and green
growth (a globally developing STEM sector that includes science, technology
and engineering approaches) and considers policies across research institutions
(although they are not STEM specific). These choices are deliberate, ensuring
the collection remains relevant to the regions of focus while challenging narrow
definitions that can limit meaningful engagement.

We hope that the strength of this collection is the diversity of perspectives,
methodologies and contexts explored throughout its chapters. This inten-
tional variation is designed to provide a more comprehensive understanding of
approaches to investigating and dismantling barriers faced by women in STEM
in the Global South. Many of the authors of the collection are not feminist
scholars or gender researchers, but instead scientists and engineers themselves,
who have recently shifted or expanded their focus to investigate gender equity
in their fields. Though this means that chapters vary and are sometimes limited
in the gender-centric theoretical frameworks that guide their work, they offer
instead nuanced field- and region-specific insights.

The authors of these chapters understand first-hand the barriers to partic-
ipation in their STEM fields in the countries in which they live and work, and
they used the insights gained through their lived experiences to shape their
work. In doing so, they provide fresh perspectives and approaches to improv-
ing gender equity in STEM. Their insights are critical, given that inequities in
STEM are pervasive globally. Though these challenges are not specific to the
Global South, we highlight how Southern researchers are addressing these chal-
lenges in new and innovative ways that have the potential to be adapted across
contexts.

Regardless of whether readers are interested in individual chapter
contributions or exploring the collection, we suggest that readers consider
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intersectionality, gender mainstreaming and patriarchal influences as frame-
works within which to understand the contributions of the collection.

We define intersectionality as a framework within which we can under-
stand how an individual’s intersecting identities may shape their experiences
in society (Runyan, 2018). Intersectionality, first introduced by Kimberlé
Crenshaw (1989), highlights the role of an individual’s identities (e.g. woman
and/or indigenous person) in shaping their experiences. In the case of this
edited collection, relevant identities may include but are not limited to gender,
race, class or national origin, all of which may impact an individual’s opportu-
nities in STEM or experiences in STEM. Identities do not act in isolation, but
interact, potentially leading to compounding challenges or barriers for those
with multiple marginalised identities. For example, multiple chapters high-
light the challenges faced by indigenous women (Chapters 2 and 5) as they face
barriers related to their indigenous identity as well as their gender identity. We
suggest the consideration of intersectionality as a critical component to under-
standing women’s experiences in STEM.

Gender mainstreaming we define as the process of considering the gender
implications of legislation, policy and programming to prevent the perpetuation
of inequalities (UNESCO, 2017). Gender mainstreaming has been used as an
international approach to address gender equity and equality since its adoption
by the United Nations at the 1995 Conference on Women in Beijing, meaning
it has been defined in many ways and adopted differently by many countries.
Within this collection, gender mainstreaming underlies analyses of existing
policy (Chapters 3 and 8) and discussions of pedagogical approaches (Chapters
2 and 9). The collection also refers to related terms such as gender-unequal,
gender-blind, gender-sensitive, gender-specific and gender-transformative.
These terms, which are derived from the World Health Organization’s Gender
Responsiveness Assessment Scale (Gough & Novikova, 2010), provide a frame-
work to evaluate an organisation, project, or programme’s commitment to
gender equity (refer to Chapter 3 for a more detailed definition). Together, these
terms underscore the importance of gender considerations in all aspects of
research and practice.

Finally, we encourage readers to critically reflect on the influence of
patriarchy, a recurring theme throughout the collection, in shaping women’s
experiences in STEM. We define patriarchy as a social structure within which
men hold collective power (Beechey, 1979), and the chapters illustrate how its
impacts are both enduring and pervasive. Even as policies and practices become
more inclusive of women, patriarchal influences remain. In many cases, such
influences are evident in domestic spaces and in the perspectives of family and
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friends; in others, they result from the internalisation of gendered societal
expectations and how they inform women’s decision-making. These differen-
tial patriarchal influences are sometimes referred to dichotomously as public
(e.g. policy level) and private (e.g. internalised expectations) patriarchy, respec-
tively. However, as many others have, we caution against rigid dichotomies
(Thornton, 1991; Ungs, 2005; Wischermann & Mueller, 2004). The entan-
glement of these spheres underscores the multifaceted nature of patriarchal
influence. Across the chapters, we emphasise this complexity, acknowledging
that patriarchy operates simultaneously across professional, domestic and
psychological domains, shaping women’s trajectories in STEM in profound and
often overlooked ways.

In addition to frameworks, we want to recognise the importance of termi-
nology used throughout the collection. The research presented within this
edited collection comes from a wide range of countries with differing cultures,
perspectives and understandings of gender. We wish to acknowledge the
complexity and sensitivity surrounding terms central to this edited collection,
such as female, woman and gender. We acknowledge that in many Global North
contexts, distinctions are often made between ‘female’ (typically referring to
biological sex assigned at birth), ‘woman’ (referring to gender identity) and
‘gender’ (a broader term encompassing diverse identities). However, in various
Southern contexts, these terms may be used more fluidly or interchangeably,
often reflecting presented identity or local norms around gender expression.
As such, while some chapters in this collection differentiate between ‘female’
and ‘womarn’, others use the terms interchangeably. Rather than imposing a
standardised vocabulary, we have chosen to respect the linguistic and cultural
choices of contributors, recognising that these variations reflect the complexity
and diversity of gendered experiences across regions.

Contribution and impact

By centring research from the Global South, the book challenges dominant
narratives and fills a critical gap in the literature, one that has long overlooked
the regional specificities, institutional dynamics and lived experiences of
women in science across Africa and Latin America.

Critically, the collection does not include randomised control trials or longi-
tudinal studies, which could speak to causal relationships between stereotypes,
practice or policies and gender gaps in STEM. Rather, the collection enriches
the field of gender and STEM studies by introducing new empirical evidence,
theoretical insights and methodological approaches. The chapters engage
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with existing frameworks, while also proposing context-sensitive models for
understanding how gender operates within science systems. The inclusion of
diverse case studies, ranging from national policy analyses to institutional
interventions, allows for comparative reflection and cross-regional learning.
This Southern-led perspective not only diversifies the knowledge base but also
repositions researchers from the Global South as central contributors to global
scientific discourse.

Practically, the book is not intended to advance theory, but instead serves
as a resource for policymakers, researchers, educators, institutional leaders and
advocates seeking to implement change. The chapters offer actionable recom-
mendations grounded in evidence, whether through policy reform, educational
innovation, or organisational transformation. The thematic structure provides
a roadmap for designing comprehensive strategies to promote gender equity in
STEM. The publication’s emphasis on showcasing successful interventions and
scalable models ensures that readers are equipped not only with analysis but
also with tools for action.

A call to action

By contributing Southern-led evidence to this international agenda, the book
helps to shape future directions for research, policy and practice. The chapters
presented here reflect a rich diversity of contexts, strategies and voices from
across the Global South, and together they form a compelling narrative of resil-
ience, innovation and transformation.

The concluding chapter of this volume synthesises the key insights from
across the thematic sections, drawing connections between cultural, educa-
tional and institutional interventions. In it we highlight how Southern-led
research challenges dominant paradigms and expands the global evidence
base. Importantly, we also build on the research agenda articulated in the
IDRC’s (2024) Breaking barriers, building bridges synthesis report, which calls
for a more inclusive and context-sensitive approach to understanding and
addressing gender inequities in STEM. This agenda emphasises the need for:

+ Intersectional analysis that accounts for how gender interacts with other
social identities and structural factors;

+ Locally grounded evidence to inform policy and practice in diverse settings;

+ Collaborative research models that engage women scientists and practi-
tioners as co-creators of knowledge;

— 10 —
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+ Monitoring and evaluation frameworks that assess the impact of
gender-responsive interventions over time.

By integrating these priorities, the concluding chapter proposes a forward-look-
ing roadmap for future research and action. In our conclusion, we advocate for
sustained investment in gender-transformative research, the strengthening of
regional research ecosystems and the amplification of women’s leadership in
science. In doing so, this collection aims to contribute to a global movement
that recognises gender equity in STEM not as a peripheral issue, but as a corner-
stone of sustainable development and scientific excellence.

This book is an invitation to researchers, educators, policymakers and
advocates to engage with the evidence, challenge assumptions and co-create
solutions that reflect the realities and aspirations of women in STEM across the
Global South. The journey towards equity is ongoing, and this collection offers
both a map and a call to continue walking the path together.

About the Editors

Hannah Whitehead is a Program Officer at the International Development
Research Centre, Canada.

Matilda Dipieri is a Knowledge Sharing Officer at the International Develop-
ment Research Centre, Canada.
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CHAPTER 1

Educational Pathways for Unlocking the
Participation of Women and Girls in
Science: Lessons from Zimbabwe's
Women’s University in Africa

Sunungurai Dominica Chingarande, Tenson Muyambo and Wonder Muchabaiwa

Introduction

Science is identified as one of the vehicles towards the realisation of Zimbabwe’s
2030 Vision. The vision also identifies gender equality, a human right and a
foundation for peaceful, prosperous and sustainable development, as an enabler
and key driver of this vision. To this end, inclusive science initiatives are recog-
nised as fundamental for Zimbabwe’s industrialisation agenda. The situation
on the ground, however, is that although women have achieved near-parity
in several fields of study in the social sciences and humanities, there remain
gaps in Science, Technology, Engineering and Mathematics (STEM) disciplines
globally (National Science Foundation, 2011). In Zimbabwe, women remain
underrepresented among STEM graduates, with 19% of women holding STEM
degrees compared to 81% of men (World Economic Forum, 2016). The partic-
ipation of women in STEM disciplines tends to be hampered by the deeply
entrenched patriarchal and cultural norms and practices that can undermine
women’s agency and perpetuate the perception of women as subservient.
Furthermore, the gap is exacerbated by negative stereotypes and the lack of role
models, lowering girls’ performance, aspirations vis-a-vis science and technol-
ogy, covert discrimination, implicit biases and career preferences (Gudyanga,
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2016). Unfortunately, societal constraints can and do force women to make
‘choices’ that often lead them away from STEM fields.

In 1995, the Government of Zimbabwe implemented an affirmative action
admission policy to facilitate women’s entry into public universities. This policy
lowered the advanced-level points necessary for females to gain admission to
public higher education institutions in the country. At that time, only 25%
of enrolled students were women and in 2021, 54% of enrolled students were
women. However, only around 20% of enrolled students in STEM disciplines
were women (UNESCO-IELSALC, 2021) despite the government providing
scholarships for females enrolled in STEM disciplines.

In trying to address persistent barriers to women’s participation in
higher education and STEM disciplines, women’s universities have been
established globally, including Hunan Women’s University in China, Kiriri
Women’s University of Science and Technology in Kenya, Philippine Women’s
University and Ewha Woman’s University in Korea, among others. Kiriri
Women’s University is a women-only university, Philippine Women’s University
was exclusive to girls until the 1970s when it started to admit boys, Hunan
Women’s University and Ewha Woman’s University admit both girls and boys.
In Zimbabwe, the continued gender disparities in higher education and the
STEM disciplines saw the founding of Women’s University of Africa (WUA) in
2002, with the specific mandate of addressing gender disparities in education.

WUA has policies and practices in place that deliberately promote diversity
and inclusion to ensure that barriers to women’s access to education in all fields
are addressed. However, since its inception, no comprehensive study had been
conducted to interrogate WUA’s experiences and the effectiveness of its meas-
ures to mitigate or eliminate systemic barriers to the greater participation of
women and other underrepresented groups. Further, to date, no work has been
done to increase diversity of personnel in science fields; hence we conducted
this study between 2020 and 2023 to answer the following research questions:

1. To what extent has WUA addressed systemic barriers to the participation
of women in STEM?

2. How effective are the gender-mainstreaming strategies implemented by
the University?

3. What is the role of multi-stakeholder partnerships in fostering inclusive
educational pathways?

1 “Addressing gender disparity and fostering equity in university education” (https://www.wua.ac.zw/).
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The findings of the study, which inform this chapter, are discussed in
detail below.

Methodology

The mixed-methods research project was implemented in two phases over 36
months. Following a qualitative research design with descriptive quantita-
tive elements, the first phase focused on data collection for 12 months from
January to December 2020; while the second phase (24 months), from January
2021 to December 2022, used the results to design, implement, monitor and
evaluate the results.

Phase 1: Data collection and analysis

The project targeted people knowledgeable in the University’s programmes and
initiatives who could testify to the measures taken, their effectiveness as well
as recommend strategies for inclusive STEM programmes. These included WUA
alumni, students, staff and university partners. These participants were noti-
fied about the study via email and over the phone.

The project had proposed to design and administer two questionnaires
to current and former WUA students as well as to faculty staff that included
selected female and male lecturers, staff in the Registry department, key admin-
istrators in the University and programme coordinators. The purpose of the
student questionnaire was to gather their views and perceptions on their expe-
riences at WUA and its engendering agenda, with a particular focus on STEM.
The staff questionnaire was intended to gather data on the extent to which
gender mainstreaming and inclusivity have been internalised and enacted by
staff, and on the development and delivery of gender-sensitive programmes
and services. Overall, the staff questionnaire included information about
infrastructure and equipment, mechanisms, practices and attitudes that have
made a positive contribution to mainstreaming gender and the promotion of
women in STEM at WUA. The questionnaires were also intended to gather staff
perspectives on the extent to which policies are gender-sensitive and promote
women in STEM, staff gender balance at WUA, the challenges faced and the
interventions being implemented to improve the institution’s ability to address
the barriers to women’s participation in STEM, among others.

We also brought together WUA alumni for focus group discussions (FGDs).
A total of 19 alumni were interviewed, 9 males and 10 females. The research
team resorted to individual virtual discussions with the alumni. This meant
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that those who lacked access to digital platforms were automatically excluded
from the study.

The key stakeholders interviewed virtually included representatives of
UN Women, UNESCO, Forum for African Women Educationalists Zimbabwe
(FAWEZI), Education Coalition of Zimbabwe (ECOZI) and the Ministry of
Primary and Secondary Education (MoPSE).

Key informant interviews with WUA staff were held in person while inter-
views with the rest of the study’s participants were done virtually. At WUA,
key informant interviews were conducted with 12 senior administrators. In
addition, 14 full-time lecturers in science programmes were also interviewed.

FGDs were conducted with STEM undergraduate and postgraduate students
in science programmes at the Harare and Marondera campuses. Undergraduates
were separated from postgraduates to allow for unfettered discussions. The
groups combined both male and female students. Each group was made up of
between eight and nine participants. In total, seven FGDs were conducted with
a total of 107 students, 65 females and 42 males.

Thematic analysis was the primary analytical approach for the qualitative
data (Caulfield, 2023). This allowed us to identify, organise and categorise
themes in the transcripts. This process involved identifying the major themes
in the data, based on the study questions and objectives. Thematic coding
allowed us to ensure the qualitative analysis remained focused on the study
objectives, while also remaining flexible enough to capture emerging themes
in the data. Results interpretation considered key themes, who raised certain
themes (i.e. students, staff or alumni) and relationships that exist between
themes that helped us answer the study questions.

Quantitative data from the staff questionnaire were cleaned and entered
into Microsoft Excel for analysis. COVID-19 containment measures resulted
in a low questionnaire response rate with only 17 completed questionnaires.
Descriptive analysis was therefore conducted to capture perceptions on the
commitment to gender equality within the University, staff capacity to main-
stream gender, awareness of the existing gender equality policy framework and
gender responsiveness of the University infrastructure and facilities, among
others. Results are outlined in the following sections.

Phase 2: Implementation, monitoring and evaluation
Using the results from Phase 1, the research team worked with WUA manage-

ment to design intervention measures for inclusive STEM programmes at
the University as well as to devise action plans for implementation. For this
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second phase of the project, physical monitoring visits to the University were
conducted, complemented by regular virtual monitoring calls to members of
the Gender Equality Committee. The purpose of the monitoring visits and
calls was to measure the progress of implementing the action plan developed
by the Gender Equality Committee. Two years were dedicated to implemen-
tation, monitoring and evaluation. The research team monitored enrolment
intakes (August 2021, February 2022 and August 2022) to establish the enrol-
ment statistics of women in STEM fields and the number of STEM-related
programmes available at WUA, as well as changes in policies and practice at
WUA. The following section overviews the findings of the study and subse-
quent intervention measures. The implementation, monitoring and evaluation
of intervention measures is discussed.

Findings from Phase 2

Policy transformation

A progressive policy environment for promoting gender equality is critical to
reduce the conditions that hinder such equality (Hervias Parejo & Radulovi,
2023). According to Hervias Parejo and Radulovi¢ (2023), policies may have a
major impact on gender equality and attaining equal access to opportunities,
resources and rights for women, men and other identities. The Government of
Zimbabwe has provided a conducive normative framework for the promotion
of gender equality. Section 56 of the Constitution of Zimbabwe guarantees
the right to equality and non-discrimination. It highlights that all forms of
discrimination on the basis of sex, gender, marital status, custom, culture,
pregnancy and disability are not permitted. In addition, Section 80 specifically
outlines women’s rights. It states unequivocally that all laws, customs, tradi-
tions and cultural practices that infringe on the rights of women conferred by
the Constitution are void to the extent of the infringement. In addition, in the
Government of Zimbabwe’s (2020) National Development Strategy (NDS1)
2021-2025, gender equality is a cross-cutting issue. Zimbabwe has also ratified
the following continental and regional protocols:

+ The African Charter on Human and Peoples’ Rights was ratified in 1986.
The Protocol to the African Charter on Human and Peoples’ Rights on the
Rights of Women in Africa (the African Women’s Protocol) was signed in
2003 and ratified in 2008.
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+ The African Union’s Agenda 2063, which commits to ending all harmful
social practices and removing all barriers to women and girls’ access to
quality health and education.

« The SADC Protocol on Gender and Development, which calls for gender
equality and equity in constitutions and seeks to ensure 50% representa-
tion of women in all decision-making positions in the public and private
sectors through affirmative action measures.

At the international level, Zimbabwe is party to the following:

+ The 2030 Agenda for Sustainable Development, under which Zimbabwe
prioritised 10 of the 17 goals, including Goal 5 on achieving gender equal-
ity and empowering all women and girls.

+ The Convention on the Elimination of All Forms of Discrimination Against
Women (CEDAW)), ratified by Zimbabwe in 1991. By accepting this conven-
tion, Zimbabwe committed to incorporating the principle of equality
between men and women into its legal system, abolishing discriminatory
laws and adopting appropriate laws that prohibit discrimination against
women.

+ The Beijing Platform for Action and the Beijing +20 Review, which seek
to address women’s lack of empowerment and human rights violations
through comprehensive laws and policies, as well as transformation of
both formal and informal institutions, to achieve gender equality and the
full realisation of women’s and girls’ rights.

Zimbabwe has made significant strides in amending and enacting legislation
that promotes gender equality and women’s empowerment. Aside from the
current Constitution, the country has passed 17 pieces of legislation to advance
gender equality and equity objectives. Zimbabwe also made efforts to main-
stream gender into its policies. The 2004 Public Sector Gender Policy put in
place a system of gender focal points in all ministries and parastatals. In 2015,
a Gender Commission was established, and commissioners were appointed in
2016. The country adopted its first National Gender Policy in 2004, followed
by the second National Gender Policy in 2017, which aimed to eradicate
gender discrimination and inequalities in all spheres of life and development.
Furthermore, Zimbabwe has a Domestic Violence Act and a National Gender-
Based Violence Strategy that seeks to address GBV through prevention, service
provision to survivors of GBV, research, documentation, monitoring and eval-
uation of the impacts of GBV and coordination of current GBV interventions.
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The commitments made by the Government of Zimbabwe all call for women’s
participation, the transformation of discriminatory practices and upholding
women’s rights. However, these international and regional conventions and
protocols cannot protect women and girls in the manner intended because they
are not fully incorporated into law via Acts of Parliament, as stipulated in terms
of Section 327(2) of the Constitution.

Ideally, the objectives and approach for higher education institutions should
be aligned with the principles and objectives enshrined in Zimbabwe’s norma-
tive framework to increase the participation of women and girls in Zimbabwe.
At WUA, a progressive policy environment plays a pivotal role in defining the
University as a safe space for women and girls. At the time of implementing
the study, the University did not have policies on gender, disability and human
resources, nor an updated anti-sexual harassment policy that enshrined
gender-equality provisions. These were developed in response to the recommen-
dations of the study. These policies are important for effective mainstreaming
of gender (Morley, 2010). They guide WUA in addressing gender issues in a
structured and systematic manner and create more targeted opportunities for
female students to take up science programmes. With the University’s renewed
focus on gender equality as a result of the study recommendations, all University
policies were reviewed to ensure their alignment with the gender policy and
to make them gender responsive. The revised human resources policy now
provides for a compulsory gender module to be completed by all staff within
their first two weeks of employment, as well as paternity leave.

That said, having policies in place is not enough to see impactful change
in behaviour and practices that promote the participation of women and girls
in science. The University also worked to raise student and staff awareness of
policy provisions, enabling them to claim and enjoy their rights. In addition,
a gender-equality implementation mechanism in the form of the Gender and
Diversity Centre was established. This facilitated the reporting of any policy
violations, and for the first time, a student reported a case of sexual harassment
that led to the dismissal of a staff member and their subsequent prosecution.

In addition to policies, if any meaningful traction is to be realised in the
participation of women and girls in science, University plans should be clear
on this strategic direction with clear targets, actions, measurable results and a
monitoring and evaluation plan. As aresult of the study, WUA’s Transformational
Strategy has gender equality promotion as one of its strategic focus areas, under
which the University envisages creating an institutional environment that is
gender sensitive and promotes equal opportunities, spearheaded by the Gender
and Diversity Centre. The targets are: (1) at least 50% of the decision-making
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positions occupied by women; (2) at least 85% female student enrolment across
all disciplines; and (3) implementation of a wide range of gender-sensitive poli-
cies and the creation of at least two functional networks for female scholars.
Having such a plan (and a directorate whose performance is measured against
a strategic focus area of the plan) has gone a long way to promote a conducive
environment and action towards the increased participation of women and girls
in science. One such action, aimed at realising 85% female enrolment across all
disciplines, has been the establishment of the STEM Centre at the University.
The Centre serves to encourage and prepare female high-school students to
take up STEM subjects. Policy reform to promote gender equality is therefore
imperative for transforming behaviour and practice in university education.
Below, we outline three areas within WUA where changes could further improve
gender parity in the University’s STEM programmes.

Funding

A gender-responsive infrastructure is critical for unlocking opportunities for
the increased participation of women and girls in science. A gender-responsive
infrastructure calls for funds to support activities and initiatives that address
the barriers affecting women and girls’ access to university education. Our study
revealed barriers that include gender roles and responsibilities, gender stereo-
typing, limited choice in science programme offerings, entry requirements, lack
of female role models and a masculine environment, among others. To address
these barriers, WUA has allocated resources for the following initiatives, which
were well received by students:

+ A mathematics bridging programme to support students without
mathematics at Ordinary level who aspire to enrol in disciplines that
require mathematics;

+ The establishment of a daycare centre and a nursing-mothers lounge to
support female students and staff that require such services. The WUA
daycare centre was established to provide services to children so that their
mothers can concentrate on their studies (Chingarande et al., 2023). This
strategy is consistent with those in other countries, such as Nigeria, where
a number of higher education institutions have childcare facilities on
campuses to cater for the children of students and academics (Gaidzanwa,
2007). However, the daycare centre should be reconfigured to ensure
that its calendar is aligned with the University’s if it is to be effective in
addressing the needs of female students and staff at WUA. The calendar
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followed currently is that of the MoPSE, which is not in harmony with
tertiary institution calendars. In addition, funding of the centre is critical
as fees can be a deterrent for female students and staff who desire to have
their children enrolled at the daycare centre. Furthermore, age restrictions
at the daycare centre to between 5 and 6 years exclude students and staff
whose children are below these ages. Due to these gaps, the number of
female students and staff members enrolling their children at the centre
is still limited.

+ Theestablishment of a STEM centre, as highlighted in the previous section;

+ Capacity-strengthening of staff in gender mainstreaming in general, and
in gender-responsive pedagogy in particular.

Despite these important programmes, WUA is yet to have a science laboratory
that broadens students’ horizons through science-programme variety. Funding
is required for the establishment of such a laboratory. Having a science labora-
tory is a Zimbabwe Council for Higher Education requirement for introducing
science programmes. Owing to the financial demands of rolling out science
programmes, fees are high compared to other programmes. Therefore, scholar-
ships for female students in science programmes are also necessary.

Additionally, parents and guardians prefer to have their daughters accom-
modated at the University for their security. The lack of on-campus student
accommodation therefore affects their enrolment, especially in science
programmes that may require them to be on campus after hours. An invest-
ment in on-campus student accommodation is therefore critical for unlocking
women and girls’ participation in science.

Transformation of the teaching and learning environment

Through our study, we established that a secure learning environment can
play a significant role in the recruitment and retention of students across all
disciplines, including in STEM. Students need to feel secure in their learn-
ing environment - on campus and online. Studies in the Global North have
highlighted the pervasiveness of gender violence perpetrated against female
students on university campuses (Anitha & Lewis, 2018; Cantor et al., 2015;
Wamboldt et al., 2018). Similarly, studies in South Africa have demonstrated
that sexual harassment in institutions of higher learning has become rampant;
however, victims are unsure where to report these incidents, thereby contrib-
uting to underreporting of the phenomenon (Chauke et al., 2015; Mutinta,
2022). Emerging research in South Africa suggests that the subordination and
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sexual harassment of women, as well as GBV in general are often normalised
on campus residences (Anitha & Lewis, 2018; Chauke et al., 2015). Attempts
to mitigate sexual violence on campuses globally and at WUA have resulted in
the introduction and adoption of anti-sexual harassment policies that attempt
to provide support and information to students who experience such incidents
(Anitha & Lewis, 2018; Wamboldt et al., 2018). To further ensure women’s
safety, the University’s human resources policy includes a code of conduct for
staff and actions to prevent sexual harassment and GBV.

Another way of transforming the teaching and learning environment is to
adopt gender-responsive curricula, materials and pedagogical approaches (see
Chapter 9 for a detailed discussion on pedagogical approaches to addressing
gender equality in sub-Saharan Africa). While the number of women entering
different disciplines at WUA has increased, course content in the major academic
disciplines has not been revised to give attention to women and gender in the
form of language, resources, representation of women, references and teach-
ing styles. Poor pedagogical practices reinforce gender inequalities (Nabbuye,
2018). A study on gender equality in higher education in the Commonwealth
(Morley, 2010) revealed discriminatory practices against female students as
a result of gender-insensitive pedagogical processes. At WUA, our work has
established that some lecturers perceived women and girls through stereotypes
- characterising girls as struggling to actively engage in science disciplines.
This has resulted in the University introducing a compulsory module on gender
for all staff, which new staff must complete within two weeks of employment.
The University has also started training academics to apply gender-respon-
sive pedagogies and curricula materials using the INASP Gender Responsive
Pedagogy in Higher Education Toolkit (for more information, see Chapin &
Warne, 2020). Chapin and Warne (2020, p. 1) elaborate that, in gender-respon-
sive pedagogy, the “learning needs of male and female learners are addressed in
teaching and learning processes (inside and outside of the classroom)”. Nabbuye
(2018) postulates that gender-sensitive pedagogy can make a big difference
for women and girls’ learning experiences in the classroom. Further, gender-
blind teaching practices reinforce classroom gender inequalities, leading to
the concept of a ‘hidden curriculum’, in which male students are permitted to
dominate discussions and classroom space (Chapin & Warne, 2020). It is impor-
tant to note that gender-responsive pedagogy can be enhanced by developing
gender-sensitive monitoring and evaluation instruments that capture students’
feedback on their learning experiences, needs, challenges and constraints, as
well as the opportunities available to female students. Although such a feed-
back mechanism exists at WUA, the lack of specialists to analyse the data for
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decision-making purposes has limited their use in the development of trans-
formative actions (Anitha & Lewis, 2018; Mutinta, 2022). Therefore, it was
difficult to assess the impact of the training on gender-responsive pedagogy.
Data from the monitoring and evaluation process provide crucial information
for adjusting programmes and activities. To achieve gender-equality goals and
understand an institution’s progress towards gender equality, gender-sensitive
indicators should be developed to measure gender-related change over time.

Transforming the teaching and learning environment may require female
role models in science disciplines (see Chapter 12 for a discussion on using role
models to address gender disparities in Africa). While female role models help
to reduce stereotypes about scientific careers and gendered abilities, they can
also make the underrepresentation of women in science more salient (Breda et
al., 2020). The underrepresentation of women in these traditionally male-dom-
inated fields can also constitute a reinforcing cycle for subsequent generations,
as girls have little opportunity to interact with women who could inspire them
(Mutinta, 2022). Exposing female students to successful or admirable women
scientists could help to break this vicious circle. These role models could poten-
tially extend female students’ perceptions of the possible, raise their aspirations,
alleviate stereotyping and provide relevant information (Anitha & Lewis,
2018). A large body of work has established that female science teachers and
professors can serve as role models and that they help improve female students’
academic achievement (Eble & Hu, 2017), increase their probability of enroll-
ing in STEM disciplines (Lim & Meer, 2017) and influence their occupational
choices (Kofoed & McGovney, 2019). At WUA, there is a deliberate attempt to
have female role models at all levels. The Board and Council chairpersons are
female, the Vice-Chancellor and one of the Pro-Vice-Chancellors are women,
three out of four deans are women and the Student Representative Council
President is a woman. However, during data collection, a gap still existed in the
number of female lecturing staff in science programmes, which, at 40%, is low
compared to their male counterparts.

Multi-stakeholder and ecosystems approach

Strengthening institutional partnerships with government, civil society,
women’s movements and the private sector can enhance social inclusion in
higher education. Structural change, especially at the institutional level,
requires bold partnerships to review and reform processes that lead to gender-
based exclusion (Tizikara, 2019; UNCTAD, 2011). Thus, women’s participation
in science programmes can be enhanced by a multi-stakeholder approach.

— 23 —



DISMANTLING GENDER BARRIERS IN STEM

It starts by university administration implementing programmes and poli-
cies to support women’s participation in science. The government agencies
can then chip in with funding initiatives and policies supporting women’s
participation in science programmes (Tizikara, 2019). Industry partners can
also provide scholarship, internship and job opportunities to women in areas
requiring sciences. In the same vein, funding agencies like the IDRC, UNESCO
and UNICEF, among others, may provide grants and scholarships for women
in STEM fields (Tizikara, 2019). More importantly, research institutions may
conduct research on gender disparities in STEM disciplines and fields with the
aim to provide solutions.

The synergies among these stakeholders can create a supportive ecosys-
tem that addresses systemic barriers and promotes women’s participation in
science disciplines. To this end, our monitoring visits to WUA established that
partnerships were indeed unlocking opportunities for women and girls there.
For example, through a partnership with UN Women, a Feminist Knowledge
Hub was established to demystify feminism. By extension, the collaboration
between WUA and UN Women has strengthened the University’s mandate,
dismantling systematic patriarchy and enforcing the transformative agenda
of gender equality. As a result, such synergies have contributed to an ecosys-
tems approach to tackling gender issues, particularly from the perspective that
access to STEM education follows a pipeline, from primary through secondary
to tertiary level, which requires the active participation of multiple stakehold-
ers working collaboratively to address systemic barriers and promote inclusive
participation. This has culminated in increased uptake of STEM-related disci-
plines by female students.

In addition, WUA has conducted gender audits, developed gender-main-
streaming strategies and provided gender training to private companies. An
interface between any university and companies on gender issues is critical
as these companies absorb students for employment after their graduation.
Hence, when the workplace infrastructure is not gender responsive, it can deter
women from taking up science programmes in universities. Such synergies
create a robust ecosystem that increases opportunities for social inclusion and
women’s participation in science disciplines and careers. At WUA, interfaces
between the University and companies are held once every semester to expose
new students and graduating students to existing STEM-related opportunities
in different companies.
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Evidence/Knowledge generation using a gender-audit
methodology

Gender transformative education strategies and intervention packages must be
informed by a nuanced understanding of the gender roles, gender norms and
the underlying power relations specific to a local context. This process requires
regular gender audits. A gender audit is a method for gender mainstreaming.
It helps institutions identify and understand gender patterns in their compo-
sition, structures, processes, organisational cultures and management, as well
as in the design and delivery of policies and services (Chingarande et al., 2023).
A gender audit helps to understand what works and what doesn’t, and how to
scale-up workable strategies and intervention packages. This evidence can then
be used to advocate for sustained investment. It also calls for revised perspec-
tives on how progress is viewed and measured. This nuanced understanding of
progress will require moving beyond learning-outcome assessment and existing
gender-equality indicators to measure changes in gender norms and attitudes
in universities. For example, progress can be checked by monitoring changes
in women and girls’ individual agency; tracking community perceptions
around the acceptability of females in male-dominated trades and vice versa;
measuring female performance in male-dominated disciplines; and analysing
deferment levels, drop-outs and shifts in programme enrolment. In addition,
leaders within higher education systems need to be equipped to apply gender
analysis, and to understand and unpack gender inequality and how it explicitly
or implicitly manifests in the education system.

Informed by the above insights, we adopted a gender-audit methodology
at WUA, with the intention of understanding the institution’s practices and
circumstances from a gender perspective, as well as identifying any gaps and
strong points. In return, this would enable us to sensitise members of the
institution, particularly its management, to the numerous ways in which
gender inequality was entrenched at the institution and to inspire positive
change towards greater equality. The gender audit was applied to sections and
departments of the University. The audit sought information on: women’s
participation in the University’s management and governance; whether curric-
ula fostered a sense of gender accountability and fairness, as assessed through
staff interviews; student life on campus, particularly the experiences of students
regarding gender and female participation in science-related programmes; and
relevant policy reviews, as discussed earlier. The gender policy review looked at
whether WUA policies in general protected, respected and fulfilled the rights of
women and men to gender equality and non-discrimination. From the findings,
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recommendations were drawn up and shared with the University management,
who then developed an action plan to implement them. Some of the gaps iden-

tified through the gender audit were as follows:

+ Lack of key policies, including a gender policy, disability policy, an updated

anti-sexual harassment policy and gender-responsive policies;

+ Limited focus on gender equality in the existing strategic plan;

+ Limited science programmes to broaden female students’ choices;

+ A dormant Gender Equality Committee;

+ Uneven knowledge of gender across the various categories of staff, with
academic staff more knowledgeable than non-academic staff;

+ Limited staff capacity in gender mainstreaming in general, and in

gender-responsive pedagogy in particular;

+ No budgets to support gender integration at the University;

+ Lack of a gender-sensitive culture;
+ Lack of gender-responsive infrastructure and facilities;

+ Limited participation of female students in science programmes.

WUA went on to activate the dormant Gender Equality Committee to monitor

and report on progress in implementing the recommendations. Below is an

extract from the action plan.

Table 1: Action plan for the Women in Science Taskforce Committee

Objective: Improve the uptake of science programmes by female students at WUA

Strategies

Indicator

Status

Increase the number of
science programmes to
choose from

Number of new
science programmes
introduced

4 (BSc Honours in Health Services, BSc
Honours in Nursing Science, MSc in Midwifery
Education and MSc in Public Health)

A focal person/department
responsible for gender at
the University

Focal person or depart-

ment responsible for
gender established

Gender and Diversity Centre established and
Director and gender champions in place

Promote gender-sensitive
infrastructure development

Infrastructure sensi-
tive to the needs of
female students

Toilets with showers for female students and a
convenience shop were constructed

sexual harassment policy

harassment policy in
place

Development of a WUA Gender policy and Gender policy and disability policy in place
gender policy and mainstreaming strat- | and gender-equality promotion included as a
gender-mainstreaming egy in place standalone pillar in the University’s 2023-2027
strategy strategic plan

Update the University’s Updated sexual Updated sexual harassment policy in place

Full-fledged gender-audit of
the institution

Gender-audit report

In progress
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Strategies

Indicator

Status

Training of staff on gender
mainstreaming

Improved skills to
mainstream gender
Positive attitudes
towards gender issues
More female students
in science programmes

Gender-mainstreaming training of all univer-
sity staff regularly conducted

Mandatory ‘I Know Gender 1,2,3’ course for all
new staff

Training of lecturers in
gender-responsive pedagogy
(GRP)

Participation of
women in science
disciplines

GRP training of lecturers regularly conducted

Design a simple, specific
framework on gender-re-

Participation of
women in science

Draft guide was developed

private sector on women in

private sector

sponsive pedagogy for use | disciplines

by all lecturers

Mentorship programme for | Mentorship Mentorship programme in place through the
female science students programme in place STEM Centre

Partnerships with the MoUs in place with the | MoU with STEM Power in place

science

Staff capacity

One of the major findings at WUA was that although most lecturers showed
some gender awareness as stated in the university’s mandate — “Addressing
gender disparity and fostering equity in university education” - they did not
have formal training on gender matters. Male lecturers in science-related
programmes still held stereotypical views towards female science students,
reflecting a lack of gender competence (Thompson et al., 2022). The lectur-
ers’ attitudes were informed by cultural norms (Kuteesa et al.,, 2024) that
stereotype women and girls. Since lecturers are the cornerstone of the higher
education system, their very role as educators marks them out as change agents
and role models. To make the most of these roles, tertiary institutions need
to embark on gender-related capacity-building initiatives. This would include
lecturer induction on how to actively promote gender equality in their teaching
practices. Lecturers need to be able to examine their own gender prejudices and
to identify and challenge inequalities in the lecture hall. This will eventually
result in gender-responsive teaching and learning, as evidenced by Chapin and
Warne (2020). Once lecturers are capacitated to be gender aware, they are more
likely to prepare reformed curricula, including gender-transformative modules
and teaching/learning materials. It is equally important to establish peer learn-
ing and exchange mechanisms through which lecturers can share experiences,
support one another and strengthen transformative teaching practices.
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Conclusion

This chapter has outlined several educational pathways that WUA has imple-
mented and continues to implement to unlock the participation of women
and girls in science. These pathways include policy, funding, the teaching and
learning environment, a multi-stakeholder and ecosystems approach, evidence
and knowledge generation, as well as staff capacity-building. Although the
transformation of gender norms takes time, there has been a shift in the
way the gender business and agenda are being conducted at WUA as a result
of the study. This shift has been driven by the political will to support gender
transformation. There has been a more deliberate attempt by all the internal
stakeholders to foster gender equality at the University. This commitment
requires buy-in from the University Council through to management and all
staff members across the institution. When gender integration becomes every-
one’s responsibility — with the strategic plan marking it out as a key pillar and
management periodically reporting on progress in this area - the outcomes can
be tangible. In addition, the need for staff knowledge, capacity and instruments
for gender integration should not be ignored, as these form the foundation for
a gender-sensitive university culture. Moving forward, WUA should invest in
monitoring and evaluation and the documentation of all gender-related initi-
atives to measure their successes, understand the challenges and draw lessons
for continuous improvement. Tracking of student retention and performance in
science programmes is still not done yet is critical. In addition, the University
should consider funding for the daycare centre to make access affordable for all
female students and staff.

The experiences at WUA can be replicated in other universities that may not
yet have a mandate to foster gender equality but recognise the value of gender
integration. Drawing on the experience of the Women'’s University in Africa, it
is imperative that institutions of higher learning take internal action to create
gender-responsive and gender-friendly educational pathways that attract
women and girls to enrol in science programmes.
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CHAPTER 2

The “Learning School”:
A Foundation for Gender Equality and
Green Growth in Colombia

Paola Visquez and Andrea Potes

Introduction

Increasing women’s representation in green jobs, especially those requiring
skills to design and operate sustainable technologies, not only strengthens
women’s economic independence but also creates a more diverse workforce.
Bringing diverse perspectives to businesses and regions through gender-bal-
anced teams strengthens their innovation and decision-making capabilities,
creating more resilient societies in the face of environmental challenges. The
Autonomous University of the West, in partnership with Colombia’s National
Apprenticeship Service’s (SENA) Industrial Biotechnology Centre (CBI), sought
to support a greater participation of women in the green economy labour
market in Colombia.

SENA, created in 1957 under Colombia’s Ministry of Labour and Social
Security, has the mandate to provide Colombians with free, comprehensive
technical and vocational training (TVET). This institution primarily serves
vulnerable groups, including single mothers, displaced individuals, victims
of armed conflict, rural populations, ethnic communities and low-income
youth. In 2023, SENA supported approximately six million apprentices. SENA
is the largest public educational institution in Colombia and in the words of
Colombians, it is “the most beloved institution in the country”. Through 118
centres, covering one or more municipalities, SENA is present in 1 102 of
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the 1 103 municipalities in Colombia. The project introduced in this chapter
was conducted in collaboration with the SENA CBI, a training centre in the
south-western part of the country, which acted as the unit of analysis of the
case study.

Background and context

Climate crisis and environmental degradation have accelerated a worldwide
transition from a linear economy to a green and circular economy (Vidican
Auktor, 2020). The latter incentivises taking innovative actions towards
sustainable production and consumption that apply the 3Rs: reduce, reuse and
recycle waste and by-products (Manickam & Duraisamy, 2019). The transfor-
mation towards more environmentally friendly processes and technologies
generates a positive effect on employment generation (Vidican Auktor, 2020).
In Latin America and the Caribbean (LAC) alone, between 15 and 22 million
green jobs are expected to be created by 2030 (Saget et al., 2020). In LAC, coun-
tries face the challenge of achieving a green transition while producing green
jobs that offer strong social protection and foster gender equality. A transition
that helps to shape the labour market towards inclusion of Latina women,
enhancing their employment opportunities in the green economy, is neces-
sary (Bustelo et al., 2023; Organizacién Internacional del Trabajo y Comisién
Europea, Direccién General de Asociaciones Internacionales, 2023).

However, according to the International Labour Organization, more than 80%
of the new jobs created for environmental protection and decarbonisation in LAC
are concentrated in traditionally male-dominated sectors such as agriculture,
energy, manufacturing, transportation and construction (Bustelo et al., 2023).
Their environmental transformation requires individuals with skills in Green
and Science, Technology, Engineering and Maths (STEM) fields where women
are underrepresented (Lathifa, 2023; Steinke et al., 2024). As defined by OECD
and Cedefop (2014, p. 16), green skills are “the skills needed by the workforce, in
all sectors and at all levels, in order to help the adaptation of products, services
and processes to the transformations due to climate change and to environmen-
tal requirements and regulations”. These include technical knowledge, values,
attitudes and abilities to develop cleaner services and production processes and
operate green technologies that protect ecosystems and biodiversity, preserve
environmental quality and support a sustainable and resource-efficient society
(Ibrahim et al., 2020; LinkedIn Economic Graph, 2022).

Minority women, including Latinas, African descendants and indigenous
women, face greater barriers to enrol, persevere and advance in Green-STEM
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careers (Armstrong & Jovanovic, 2015; Miles et al., 2022). One of the most
common barriers is gender stereotypes that influence individual, family and
cultural perceptions about which STEM green jobs are acceptable for women
(UN Women, 2021). These barriers widen the green skills gender gap (LinkedIn
Economic Graph, 2022).

Currently, women constitute less than 25% of graduates in fields of study
required for the green economy and are underrepresented in sectors with green
job potential (OECD, 2023). In LAC, women are almost absent in sectors such as
gas, water and energy (Sevilla, 2021); in the energy sector specifically, women
make up less than 20% of the workforce (Sacristan & Tatto, 2021). In Colombia,
only 32% of students entering undergraduate STEM programmes in 2023 were
women (Mineducacién, 2023).

Against this backdrop, special attention must be paid to addressing gender
inequalities in LAC contexts by equipping women with crucial STEM skills to
advance in the sustainability sector (Islam & Jirattikorn, 2024). Any alternative
risks rendering the green transition in the region gender-blind (Kolovich et al.,
2024). Green skills acquisition can help prevent women’s stagnation in low-pro-
ductivity jobs, facilitate their advancement into high-productivity, eco-friendly
roles and help them stay competitive in the sustainable economy (ILO, 2015;
LinkedIn Economic Graph, 2022). Specifically, technical and vocational educa-
tion and training (TVET), understood as “education and training given to the
learners to acquire skills, knowledge and attitude needed in the world of work
and necessary for employment in ones’ chosen occupation” (Ejiofor & Ali, 2015,
p- 2), is of great relevance to prepare women for the current and future needs of
the labour market, economy and environment (UN Women, 2021).

Nevertheless, the TVET landscape in several countries remains anchored
to gender and patriarchal structures (Wignall et al., 2023), especially in highly
masculinised STEM programmes, leading to low female representation (Atsu
& Lartey, 2018; Chauke, 2022). Although several projects and initiatives have
made progress in promoting gender equity in TVET STEM-related education,
few have done so in the framework of green growth and in LAC contexts.
Further, these initiatives are limited in scope and tend to lack a systemic
vision to address the educational institution as a whole. As a result, they focus
on specific academic programmes or areas, prioritise the implementation of
isolated actions (e.g. highlighting women scientists only on International
Women’s Day), propose strategies to achieve gender balance without addressing
the root causes of inequity within the organisation and place greater emphasis
on developing individual rather than organisational capacities. This approach
fails to permeate the various levels of the organisational structure or foster
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comprehensive transformations that lead to sustainable impact. It prioritises
the transfer of new knowledge around gender equity in environmental STEM
fields to trainees, without altering the organisational DNA.

Organisational learning provides an approach to advancing gender equity
in a way that addresses the above constraints (Andersson & Johansson, 2022;
Buzzanell, 2018; Posselt et al., 2018). Organisational learning processes are
essential to fostering a culture that supports women’s advancement into scien-
tific and technical roles, including green jobs. However, very few initiatives for
gender equality in green science and technology in LAC assume organisational
learning approaches, focusing efforts on transferring knowledge and skills
so that the organisation internalises gender equity in its values, behaviours,
policies, processes and organisational routines (Crossan et al., 1999). When
internalisation fails, that is, when it does not reach the heart of organisations,
they easily revert to old practices and habits (Jrberg Jensen et al., 2013). In our
case, this would imply returning to an organisational culture that favours ineq-
uity, accentuates sexist stereotypes and limits the personal and professional
growth of women in vocational careers with an environmental STEM focus.
Therefore, we sought to answer the following questions:

1. How, from an organisational learning approach, can educational insti-
tutions more effectively encourage female students’ participation in
Green-STEM fields?

2. How do educational institutions integrate and internalise gender equity
in STEM to promote inclusive green growth from educational processes?

Theoretical tools of the study

The study adopted a gender-transformative approach, which seeks to construc-
tively, and in a context-driven way, transform power relations and socially
accepted norms that reinforce gendered inequalities (Hillenbrand et al., 2015;
McDougall et al., 2021). Here, removing structural barriers is the starting
point for changing habits, relations, norms, beliefs, stereotypes, laws, policies,
practices and harmful behaviours that perpetuate gender gaps (Bilimoria et al.,
2008).

In line with this, organisational learning is conceived as a means to achieve
the desired change (Bianchi et al., 2022); in this case, the desired change was
to reduce discrimination in STEM disciplines with an environmental focus in
TVET education. Organisational learning studies show how an organisation
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learns and adapts to change (Huber, 1991). It is a complex process of developing
new knowledge that has the potential to generate behavioural and cognitive
changes through action (gkerlavaj et al., 2007).

We used the 5i Learning Framework for Gender Equity in STEM proposed
by Jones and Macpherson (2006) to guide organisational learning processes
around gender equity in Green-STEM fields within SENA CBI (i.e. the TVET
institution analysed in the research study).

Jones and Macpherson outline five sub-processes (the 5is) for developing
and internalising new knowledge: intuiting, interpreting, integrating, insti-
tutionalising and inter-organisation. Intuiting involves recognising new ideas
for organisational change, often inspired by external actors (Huber, 1991).
Interpreting analyses these ideas individually or in groups, with communication
key to achieving collective understanding. Integrating implements the analysed
ideas. And Institutionalising embeds the new knowledge into the organisation’s
routines, which include the procedures, strategies, technologies, beliefs, cultural
norms and behavioural codes developed by organisations (Levit & March,
1988). Inter-organisational learning occurs when organisations collaborate on
shared interests with external providers such as universities, consultants and
researchers. These actors help develop and institutionalise knowledge, driving
strategic renewal towards a culture of equity in STEM (Andersson & Johansson,
2022; Jones & Macpherson, 2006).

In this light, the study developed a new framework based on the 5is to guide
education institutions towards more inclusive Green-STEM education processes
(Figure 1). Integrating organisational learning and gender-transformative
principles, the framework defines key actions for internal and external actors
leading this transition. It frames the shift to a more equitable STEM pedagogy
as a dynamic learning process, structured around five sub-processes (5is) and
outlines specific actions for each phase.

It is not clear from existing research and practice how to integrate gender
mainstreaming and organisational learning to achieve equity (Andersson &
Johansson, 2022; see Chapter 3 for a discussion of the importance of gender
mainstreaming and gender transformation in institutions and organisations).
Therefore, our proposed model closes this gap by addressing gender balance in
science and technology through the integration of organisational learning and
gender transformative approaches. This approach can be used to plan, imple-
ment and evaluate initiatives that seek to increase the representation of women
in STEM in higher education.
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Figure 1: The 5i Learning Framework for Gender Equity in STEM
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Adapted from Jones and Macpherson (2006)

Methodology

The research adopted the 5i Learning Framework for Gender Equity in STEM to
guide the development of a single case study, with SENA CBI as the unit of anal-
ysis. The case study method, incorporating both descriptive and explanatory
approaches, enables a deeper understanding of specific phenomena (Pereira
et al., 2023). Widely used in social sciences and education (Schoch, 2020), the
case study method has proven effective in various contexts, such as evaluat-
ing higher education institutions’ information systems (Pereira et al., 2023),
analysing student and teacher perceptions of active learning methodologies
(Carvalho et al., 2021) and assessing the impact of problem-based learning on
the practical skills and clinical experience of future physicians (Korniichuk
et al,, 2021). Both qualitative and quantitative data were collected to ensure
triangulation, providing a comprehensive understanding of the research
phenomenon and enhancing the validity and reliability of the findings. This
mixed-methods approach allowed for a more robust analysis by cross-verifying
results from different data sources.

Seven STEM-focused TVET programmes with high environmental poten-
tial were selected for this study. These included Environmental Monitoring,
Biotechnological Processes Applied to Industry, Environmental Management
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and Sustainable Use of Biodiversity. The invitation to participate in the survey
was shared through institutional emails, SENA’s digital platforms where a video
encouraging participation was published and social media channels such as
Facebook. The invitation message included the study’s objectives, the eligibil-
ity criteria for participants and the survey link. Out of 1 002 apprentices, 121
responded to the online survey, ensuring a high degree of representativeness of
the target population. In addition, 17 semi-structured interviews were conducted
in person with instructors and academic coordinators who represented the entire
group of educators involved in the seven prioritised programmes. To further
explore specific topics, focus group discussions were also held with 134 appren-
tices, some of whom had already completed the survey. Participation in all data
collection formats was voluntary. While only female apprentices were invited to
participate, both male and female educators took part in the interviews.

Findings
Intuiting

The case study was developed progressively, following the phases of the 5i
Learning Framework for Gender Equity in STEM. Throughout this process,
researchers worked to enable members of the SENA CBI community (learners,
instructors and academic coordinators) to gradually gain the knowledge and
skills necessary to independently implement, replicate and refine each phase
according to their roles within the institution.

The first phase focused on strengthening the capacity of SENA CBI to intuit
(recognise) alternatives that promote gender balance in TVET careers with an
environmental STEM focus. Recognising that effective solutions cannot be
proposed without a deep understanding of the problem and its causes, a gender
baseline was established, primarily aimed at identifying the root causes of ineq-
uity that may serve as barriers to the advancement of female learners in science
and green technology fields.

Through an extensive literature review and the collection of primary data
from the SENA CBI community, the gender baseline was constructed. The
review mainly focused on scientific articles and studies on gender barriers in
STEM in developing countries. However, limited information was available
on this topic in Latin America, particularly within the context of vocational
education.
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Based on the barriers identified in the literature, qualitative and quantitative
tools were developed to collect primary data. The participation of instructors
and coordinators from SENA CBI in designing surveys and interviews provided
them with the opportunity to engage in research processes. This involvement
also allowed instructors and coordinators to understand the project’s objectives
from the outset, fostering a stronger connection and ownership from the very
beginning. Their engagement enriched the analysis of the barriers. Instructors’
close relationships with learners enabled them to understand the learners’ real-
ities first-hand, facilitating a deeper understanding of the identified barriers
and their causes. These connections deepened researchers’ understanding of
the identified barriers and their underlying causes, facilitated the analysis of
their interrelationships, validating them within the project’s context and scope,
and ultimately selecting the key barriers to address in the next phase (Table 1).

Table 1: Main gender barriers in environment-focused TVET-STEM careers

Barrier |Description

Bl There are insufficient and/or undisclosed female referents in STEM fields, at the academic
and occupational levels, and in the green industry field.

B2 Sexist and gender stereotypes, which establish the skills, roles and careers suitable for
women and men, limit the participation of women in STEM careers in academia and
the workplace.

B3 Lack of self-confidence in girls in mathematics, induced by the social and
school environment.

B4 Women may be fearful of entering male-dominated academic environments, considering
these environments hostile to them.

B5 Stereotypes that exclude women from STEM careers are reinforced in families.

B6 Managers, instructors or the trainees themselves may limit women’s participation in practi-

cal activities considered masculine, which are specific to the career or job position.

B7 Women’s technical skills are underestimated throughout their academic training and in the
workplace, with men being preferred for the performance of some activities.

B8 When the majority of partners are men, women may feel intimidated or harassed by inappro-
priate comments, attitudes or practices towards them.

B9 There is alack of training for women in technical subjects associated with green industries to
help them move into leadership positions.

In particular, the interviews and focus groups were essential for enriching
our understanding of women apprentices’ experiences. The one-on-one and
small group interactions fostered trust, facilitating the exchange of sensitive
information. The semi-structured formats allowed for real-time adaptation of
questions to delve deeper into specific or emerging aspects. In these spaces, the
apprentices highlighted the persistence of social and family prejudices that ques-
tion their ability to study and work in male-dominated fields such as industry,
construction and the sciences. Apprentices reported hearing comments from
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peers that underestimated their mental and physical capabilities to perform in
these fields.

These stereotypes perpetuate the misconception that certain areas of the
green industry, such as sustainable construction and renewable energy, are
incompatible with the characteristics associated with femininity or societal
expectations of women. This may be due to the persistent collective mindset
that men should handle physically demanding labour (e.g. installing and main-
taining solar panels, working at heights).

In this regard, an academic coordinator commented that companies often
prefer male apprentices for internships in logistics, arguing that men have the
technical skills and physical strength to carry boxes. For one coordinator, this
is a misguided perception, as

[o]ur logistics programme is not based on physical strength. Our appren-
tices are capable of efficiently organising storage systems and inventory
management, preventing product expiration and loss, which reduces waste
and its negative environmental impact while improving the company’s
productivity. However, these green skills of our female apprentices are not
recognised by those employers with outdated views on TVET careers and
the role of women in them.

Similar situations were observed with some companies that reported a pref-
erence for hiring men in production plants or manufacturing areas related to
STEM competencies, arguing that “They prefer not to hire women in agro-indus-
trial production farms because these spaces are considered unsafe for women,” as an
instructor stated. Thus, gender biases end up excluding women or limiting their
access to green jobs that require technical and/or physical skills, by deeming
them supposedly incapable. However, the apprentices stated that women have
the capacity to work in the sustainability field, often proposing innovative
environmental solutions that their male counterparts have not identified.
Additionally, some trainees who are already engaged in internships at compa-
nies shared: “Women have to fight to keep our jobs, not let ourselves be sidelined,
and never lower our heads.” This reveals that they perceive the workplace as a
constant struggle to earn both technical and personal respect, simply because
they are women.

Findings show that women apprentices face gender bias before, during
and after their STEM training, compounded by factors such as age, ethnic
background, educational level and geographic origin. At SENA, this is particu-
larly prevalent due to the large heterogeneity of apprentices entering TVET
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education, which includes individuals with continuous schooling, others who
have been out of education for 10 to 15 years, members of minority groups such
as Indigenous or Afro-descendant people, women from conflict-affected areas
and older individuals, among other profiles. While universities primarily attract
young graduates, TVET education attracts individuals of all ages, mostly with
economic limitations, interested in learning a trade quickly to meet personal
and family needs.

Interviews highlight that Afro-descendant apprentices at SENA CBI are
particularly vulnerable, facing not only socio-economic difficulties but also
racial and cultural discrimination. An academic coordinator shared how an
instructor expressed biases based on both the skin colour and gender of an
apprentice, attributing her low academic performance to these factors with
comments such as:

Well, since that girl is from XXX city and is Afro-descendant, I have to help
her because she can’t keep up with the rest of the apprentices; I'm sure the
education in her town isn’t good, and here she’s overwhelmed with so much
information, especially with math.

Another instructor remarked: “Some apprentices criticise the hairstyles of their
Afro-descendant peers and discriminate against them.” On the other hand, older
apprentices expressed feeling intimidated by their younger peers, questioning
their ability to finish the programme: “I'm so old, will I be able to finish this career?
Who will hire me?” In these cases, female instructors have been crucial, offering
support and motivation to help them continue. Additionally, apprentices value
the high presence of female instructors in some programmes, as it builds their
confidence and facilitates interaction during their training.

Apprentices highlighted sexual harassment as a challenge that can occur
in all spaces, from educational environments to the streets and workplaces.
Apprentices shared experiences such as: “In the company, since there are more men,
when you ask for a favour as an apprentice, they make inappropriate insinuations.”
Unfortunately, many companies still lack guidelines, policies or mechanisms
to implement a gender perspective or prevent gender-based violence, which
hinders women’s progress in STEM careers. As one instructor mentioned, in
one company, the solution to prevent harassment of a SENA apprentice was to
place a sign saying, “No flirting with the SENA apprentice — Prohibited”, which is
insufficient in addressing the harassment issue.

The ongoing involvement of SENA instructors and coordinators in design-
ing, collecting and analysing field data strengthened and developed their
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knowledge and skills to identify weaknesses and opportunities for promot-
ing women apprentices in the green economy. Their participation in training
sessions, reflection spaces and informal dialogues about gender equality in
green jobs strengthened their knowledge to drive a green, just and equitable
transition from the TVET institution. These reflections focused on how to
promote environmentally sustainable economies without leaving anyone
behind, ensuring inclusion through STEM environmental education processes
that equip both men and women with the tools needed to access decent green
jobs. Particular attention was given to actions taken by researchers, academic
actors and governments in other countries, highlighting the resulting benefits
in strengthening the role of women in STEM. This dialogue aimed to broaden
the perspective on effective solutions that are sometimes overlooked or unfa-
miliar in the local context.

In addition, through the various activities, instructors reaffirmed their roles
as professionals contributing to science and technology beyond their teaching
duties, gained recognition as STEM experts from trainees and validated their
impact as female role models inspiring young women. At the same time, train-
ees deepened their understanding of concepts such as STEM, gender equity and
gender transformation, recognising that women scientists can thrive in Latin
America. Thus, during the Intuition stage, the topic of inclusiveness in STEM
careers started to be approached in a much more open way within SENA CBI.
This stage was also key for introducing concepts and tools like the Gender
Equality Continuum, which guides strategies and programmes to transition
from gender-blind to gender-transformative approaches, advancing gender
equity in STEM.

Interpreting

Once the SENA CBI community strengthened its ability to intuit (recognise)
the causes and potential alternatives to reduce the gender gap in TVET-STEM
careers with an environmental focus, the next phase began. This stage focused
on enhancing their capacity to interpret (understand) these alternatives or solu-
tions aimed at achieving gender parity. Interpretation, as a group exercise, allows
for the collective analysis of alternatives in depth and the selection of the most
suitable ones for later implementation, considering the project’s objectives,
context and scope. Thus, between external researchers and the SENA CBI team,
it was concluded that two types of strategies were necessary: (1) soft strategies
focused on raising awareness and highlighting female leadership in the fields of
science and green technology, aiming to inspire and motivate women to take a

— 43 —



DISMANTLING GENDER BARRIERS IN STEM

more active role in the green economy; and (2) hard strategies focused on trans-
ferring and/or strengthening new knowledge (mainly of a technical nature) and
developing Green-STEM skills through practice. To this end, the use of active
learning environments was proposed, in which environmental actions would
be implemented under a practical learning approach. Table 2 consolidates the
main strategies, which were built so that each one contributed to the removal of
multiple barriers to maximise their impact.

Table 2: Consolidated strategies and related barriers

Strategy Soft Barrier to remove
S.1 Recognising women’s leadership in STEM fields. B1, B2, B4, B5, B8
S.2 Inspiring women in STEM.
Hard

S.3 Green pilots for experiential environmental training with a gender | B1, B2, B3, B4, B6,

perspective (on-campus). B7, B9
S.4 Green pilots for experiential environmental training with a gender

perspective and in real environments, including natural and busi-

ness settings (off-campus).

The combination of soft and hard strategies is essential, as they complement
and reinforce one another, facilitating the development of a wide range of
skills and promoting comprehensive learning. While soft strategies create the
emotional and theoretical foundation that inspires and prepares apprentices,
hands-on learning spaces strengthen that knowledge and transform it into
applicable green technical skills for solving real environmental problems.

Integrating

Actively involving the SENA CBI instructors during this stage allowed them to
interpret (understand) each of the strategies, including their scope and objec-
tives, expected benefits and novel elements, among other aspects. Additionally,
as part of the Interpretation phase, the researchers and the SENA CBI team
collaboratively reflected on the activities necessary to implement the strate-
gies, that is, to integrate them into the TVET educational institution. In order to
facilitate their integration and long-term sustainability, activities were prior-
itised based on the following criteria: easy to implement at low or moderate
cost; adaptable or replicable across multiple training programmes; promote
learning-by-doing methods, teamwork, innovation and inclusion; involve
low-complexity technologies, processes and practices that align with the
academic or theoretical foundations guiding the selected training programmes;
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and focus on Green-STEM topics of increasing relevance in both national and
global labour markets. Internal and external stakeholders from various social
and STEM disciplines played a key role in the integration of the strategies at
SENA CBI. Their contributions are reflected in the activities carried out to put
these strategies into action, as outlined below.

Recognising and inspiring female leadership in Green-STEM fields (S1 & S2)

Through a workshop called “My Favourite Scientist”, trainees and instructors
(both female and male) recognised the experiences and leadership of Latin
American women in science and technology fields. The workshop began by
presenting data about gender inequality in STEM in the world and Colombia.
Then groups of trainees analysed the biographies of Latin American women
scientists recognised for their contribution to science and the socio-envi-
ronmental impact of their work. On a billboard, using comics and magazine
clippings, trainees captured information such as the place and date of birth of
the scientists, characteristics of their work, field of knowledge and curiosities
of their biography. Finally, each group presented their work and reflections to
their peers.

The workshop helped to break down false beliefs among the trainees. When
students recognise women scientists living in the same region, who have over-
come similar barriers, they understand that pursuing and excelling in the field
of science is a real possibility for them.

When we asked the trainees to name their favourite scientist, the answer
alluded to the ‘dead men’s fair’, as they only named Einstein and Newton,
but now they recognise that Colombian and Latin women are also doing
science nowadays. (SENA CBI Instructor)

It has been very inspiring for me to learn about the lives of these women
and the obstacles they have faced. It encourages me to keep going forward,
regardless of my age, and to continue to better myself every day. (SENA
CBI Apprentice)

Although the first workshops were led by an external practitioner from the
gender area, SENA CBI instructors were always invited to co-lead this activity.
This co-leadership approach eased the transfer of the necessary pedagogical and
methodological elements for the development of the workshop; thus, instruc-
tors learned the details of the activity, were able to adjust or complement it
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according to the particularities of each group of trainees and helped to guide
and develop the activity on the ground. In other words, the instructors’ abilities
to integrate this strategy into the training cycle were strengthened, especially
increasing their knowledge to promote gender balance in STEM with simple
actions in the classroom.

The workshops were frequently accompanied by panels and live talks
featuring successful local women in STEM fields, providing the apprentices
with the opportunity to engage face-to-face with renowned scientists and
engineers. These sessions allowed the trainees to explore both the personal
and professional aspects of these women’s journeys, learn about the strategies
that led to their success and discover the technological advancements they are
leading to protect the planet. The fact that these stories were local, referenc-
ing regions, customs and challenges familiar to the apprentices, facilitated a
deeper connection.

By hearing stories they could relate to, as they had experienced similar
situations, the apprentices found inspiration, feeling empowered to overcome
obstacles in their own paths. Female engineers shared anecdotes that reflected
the reality of many Colombian families and demonstrated that achieving great
things is possible, motivating apprentices to excel:

In my family, we were four siblings. We walked to school under the scorch-
ing sun in Cali, and sometimes the only thing we ate all day was water
with panela [a block of brown sugar] and royal bread [the cheapest bread in
Colombian bakeries]. Now, I manage the circular economy department at a
government agency, and ... I have my own car.

These workshops were effective; opportunities to hear from women role models
are rarely provided in formal education contexts, where technical training
often takes precedence. No matter how proficient apprentices become in tech-
nical skills or advanced technologies, if we do not inspire them, help them see
themselves as STEM leaders and ignite their confidence and passion for science,
our impact will remain limited.

Green pilots for experiential environmental training with a gender perspective (S3)
To guide active learning towards developing apprentices’ problem-solving skills

in their local environment, the project team decided to select a theme that
would resonate with them: sustainable urban agriculture.
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Active learning began with theoretical sessions to introduce the concepts
and principles of agroecology, preparing apprentices before transitioning to
practical activities. SENA instructors and external experts in resource effi-
ciency and sustainable agriculture supported the pedagogical cycle, covering
the design, construction and management of the experimental garden, built on
approximately 170 m? as well as the harvesting and post-harvesting processes.

Apprentice groups were assigned specific responsibilities (i.e. watering, meas-
uring plant growth, identifying pests, etc.) that enabled them to develop key
skills, such as teamwork, critical analysis and decision-making. Additionally, the
project team ensured that both male and female apprentices actively participated,
making sure everyone had direct contact with the land and engaged in tasks that
required numerical calculations or technical analysis. This approach allowed
them to develop better agricultural skills and prevented women from being rele-
gated to passive roles, such as taking notes, as has occurred in other cases.

The experience helped male apprentices break gender stereotypes, with
many expressing pride in seeing their female peers working side by side, recog-
nising their ability to perform tasks that require both physical and cognitive
effort. On one occasion, an attempt to exclude women arose, despite the gender
training prior to the activity. An external agroecology expert suggested that
only men should till the land and measure environmental parameters due to
their greater physical strength, prompting corrective action by the project team.
This highlights the need, at times, to re-educate team members to question and
reshape deeply ingrained gender beliefs within STEM disciplines.

Overall, the active participation of SENA CBI instructors was crucial in
guiding the pedagogical sessions and identifying key areas for improvement
in each selected training programme using the pilot garden. This involvement
also highlighted the technical skills of the female instructors, who worked
alongside external experts, showcasing to the apprentices the value of female
leadership within their own institution. This engagement allowed the SENA
CBI community to become more familiar with the garden, fostering a deeper
connection with the environmental pilot, enhancing their ability to manage it
and expanding its potential as a learning platform on a larger scale within the
TVET institution.

Green pilots for experiential environmental training with a gender perspective
and in real environments, including natural and business settings (S4)

The implementation of environmental pilots in community contexts brought
the trainees closer to real environmental challenges, involving them in a
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practical and reflective way in the search for innovative and sustainable solu-
tions in collaboration with the local community. The apprentices, together with
experts and instructors in STEM fields, took part in the installation of vermi-
composting systems in 13 rural small businesses led by women, who make up
a legally constituted Association of Rural Women Producers (Corpobarranco).
The association is made up of women in agriculture, who are mainly involved
in growing grapes, corn, bananas, fruit trees and raising small livestock (e.g.
chickens and fish).

By working with a women-led organisation, apprentices gained appreciation
for the role of women in the green economy, and the opportunity benefited the
female farmers and their work.

Through the activity, female apprentices and female farmers interacted with
each other and women from various STEM backgrounds to learn about the
vermicomposting systems. The experiential learning process was supported
by theoretical sessions to introduce key concepts before field activities.
Participants then conducted exercises to validate parameters of the vermicom-
posting system. They also learned to monitor key variables like temperature
and pH and apply corrective measures when necessary.

Vermicomposting systems were successfully implemented and operated by
female farmers, producing high-quality bio-compost. All participants demon-
strated the knowledge and skills needed for running the types of processes
that promote rural circularity, tackling environmental challenges collabora-
tively. Notably, the apprentices recognised the effort and learning capacity of
these women, viewing them as role models in technological and environmental
transformations. The rural women’s diverse ages, from very young to elderly,
and their generally low educational levels, motivated the apprentices to excel
in Green-STEM fields, following their example. This experience allowed train-
ees to explore intersectionality in the green economy and understand how
to transfer knowledge to rural communities, witnessing that science can be
successfully applied by rural women. Finally, on-site observation helped to
constantly identify weaknesses in the transfer of STEM knowledge, from which
actions were taken to strengthen the learning process for both female farmers
and apprentices.

Institutionalising
To ensure the long-term sustainability of the strategies developed in the

project, a programme was created as part of the Institutionalising (internalisa-
tion) phase. The programme consolidates the different strategies and defines
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the application route for them within SENA CBI, to guide their ongoing imple-
mentation, even after the project team leaves. Protocols, guidelines, booklets
and pedagogical material were provided to guide the use of the technological
prototypes and the development of the soft strategies, with a view to sustain-
ing them over time. Instructors and coordinators were involved in creating
these materials and received training in key aspects to maintain the progress
made. This approach modified pedagogical processes and practices, bringing
the SENA CBI community closer to real-world environmental business trans-
formation in enterprises and rural associations led by women, while promoting
female leadership in STEM fields across various contexts.

An observation process supported by evaluation criteria showed that
SENA CBI developed internalisation capabilities by effectively replicating the
strategies internally with other groups of trainees from different training
programmes. SENA CBI initiated the scaling up of strategies to other SENA
centres not covered during the project in other cities in Colombia. Critically,
sharing and externalising the knowledge acquired demonstrates a high level
of internalisation. SENA CBI staff are also analysing the possibility of convert-
ing some of the soft strategies into pedagogical courses on gender equity to be
included in the training programmes led by the SENA School of Instructors. In
turn, SENA CBI has begun to lead gender equity initiatives in Green-STEM fields
in schools that are affiliated with this institution, which also demonstrates
its capacity to transfer the knowledge acquired to other types of educational
entities.

Inter-organisationalising

Finally, as demonstrated in the case description, the Inter-organisational
approach brought together various stakeholders who supported the learning
process. (1) The UAO University, with its researchers and experts, contrib-
uted specialised technical and scientific knowledge; (2) Corpobarranco, a
rural women’s association, shared valuable empirical knowledge on small-
scale food production; and (3) rural small businesses led by women served as
STEM laboratories, where different areas of expertise were integrated to foster
environmental improvements. These collaborations connected the SENA CBI
community with the dynamics and challenges of the local context, providing a
platform for developing both green-technical and life skills.
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Conclusions

To address climate change and ensure environmental sustainability, we need
to move from unsustainable industries to ones that promote green and inclu-
sive growth. Yet, because of the inequities in STEM programmes and careers
in Colombia, there are not as many women prepared to enter this sustainable
labour market as their male counterparts. This case study demonstrated how the
most important and recognised TVET institution in the country could address
issues of gender inequity in training programmes with an environmental STEM
focus by using an organisational learning approach. The organisational learn-
ing approach was crucial to modifying behaviours, attitudes and pedagogical
practices that may have been reinforcing the gender gap in STEM.

Change towards a more equitable TVET institution was possible via a gradual
learning process, through the stages of Intuition, Interpretation, Integration,
Institutionalisation and Inter-organisation. In our case, it was essential that
the project team actively involved the TVET institution and dedicated sufficient
time to ensure that it acquires the knowledge and skills necessary to develop
and continue to improve each stage of the learning cycle on its own. Efforts
were directed towards achieving integration and internalisation levels, as this
allows progress to be made in modifying the organisational processes, routines
and policies in favour of greater participation of women in the green science
and technology sectors.

Equally important was the combination of soft and hard strategies and their
gradual implementation, as they enable the development of a wide range of
skills, from motivation to the application of technical concepts across various
productive sectors. Starting with soft strategies facilitated a smoother and
more natural transition to hard strategies. This combination proved to be key to
breaking down barriers such as the lack of female referents in the green indus-
try, bringing female instructors and trainees closer to environmental practices
and technologies in real scenarios, facilitating the processes of interpretation
and integration of new STEM knowledge through innovative educational strat-
egies outside the classroom. The selection of easy-to-apply strategies, which can
be replicated and sustained over time with the technical, human and financial
resources of the TVET institution, should be given priority.

Constant dialogue and communication between external knowledge
providers and TVET institution staff allowed for the creation and application
of innovative strategies to remove gender barriers in STEM. Spaces for joint
reflection enabled the sharing of knowledge, and adjusting, redesigning or
maturing strategies, based on a process of co-creation and feedback between
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external and internal actors (see Chapter 7 for another example of stakeholder
engagement and co-creation).

Finally, SENA CBI proved to be a ‘learning organisation’ that developed
multiple capabilities to more effectively address gender equity issues in STEM
through inclusive TVET training. Moving forward, it is crucial that companies
of all sizes (micro, small, medium and large) also engage in these learning
processes, strengthening their capacity to welcome and empower women,
allowing them to take on leadership roles in the transition of productive sectors
to green technologies. Until this happens, the efforts made by the TVET institu-
tion to empower its apprentices in environmental STEM careers will be in vain,
as women shall continue to face barriers in the industrial sector that hinder
their progress in Green-STEM fields. Although this chapter has focused on the
TVET system in one country in Latin America, it will be important to explore if
and how it can be used to facilitate gender equity in Green-STEM programmes
of study in other educational contexts.
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CHAPTER 3

Gender Policies and Gender
Transformation within the African
Research Universities Alliance

Roseanne Diab, Muthise Bulani and Phyllis Kalele

Introduction

Globally, gender transformation within organisations is receiving much
attention. Universities are prime examples of organisations striving towards
gender equality across many fronts. An important focus is on the gender gap
in senior academic leadership (e.g. O’Keefe & Courtois, 2019). While the world
average for women faculty representation in tertiary education institutions
has increased from 33.6% in 1990 to 43.2% in 2020 (THE & UNESCO, 2022),
women remain underrepresented in leadership roles. Only around a quarter of
the top 200 universities in the Times Higher Education (THE) World University
Rankings have a female leader (THE, 2025). Blackmore (2014) described the
dearth of female academics in leadership positions at higher education institu-
tions (HEIs) as a global systemic problem, which has stubbornly persisted.
Indeed, HEIs worldwide are still dominated by male academics (Wotipka et
al., 2018), with women comprising on average only 40% of academics (Bello et
al,, 2021). The gender gap that exists at lower academic levels is exacerbated
by the intersection with precarity (O’Keefe & Courtois, 2019), leading to the
term gendered precarity. Gendered precarity refers to gendered differences in
job security; women across all academic disciplines are more likely than men to
hold fixed-term or contract positions and as a result, women are more likely to
end up in insecure career pathways, which ultimately affects their productivity
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and career progression (OECD, 2021). Gender gaps also dominate in certain
disciplines. Generally, women are underrepresented in Science, Technology,
Engineering and Mathematics (STEM) disciplines (e.g. Casad et al., 2020).

As universities strive for gender equality in terms of numbers, they are also
under pressure to transform in other important ways; to change their gendered
institutional cultures (Howe-Walsh & Turnbull, 2016) and to address formal
and informal gendered practices, including conscious and unconscious bias.
Gender transformation involves so much more than addressing the unequal
representation of men and women in terms of numbers. It involves changing
the gender and social norms, such as stereotypes and gender roles, and unequal
power relations that disadvantage women and prevent them from being fully
integrated. Yallew and Maruza (2020) emphasise that “transforming and
creating equitable systems and institutions goes beyond ensuring quantitative
representation and demographic parity. Representation is only one dimension
of equity and does not, in and of itself, mean much if the underlying norms and
rules of engagement remain untransformed.”

In other words, through gender transformative policies, institutions can
go beyond increasing the number or visibility of women academics and work
towards dismantling gender stereotypes within their systems that make
women’s participation difficult. Therefore, by evaluating gender policies, we
can gain further understanding of institutional aspirations for gender equality
and equity.

We conducted research on gender equality at African research-intensive
universities as part of a large mixed-methods project in which the analysis of
gender policies and their role in gender transformation was but one objective.
While this contribution diverts from the overarching theme of the collection in
its lack of STEM focus, we highlight the value of considering research-intensive
universities in discussions around gender equality in STEM given the empha-
sis many research-intensive universities place on STEM (for an alternative
approach to examining the relationship between policies and gender equality,
see Chapter 8, which takes a field- and country-specific approach).

One of the surprising findings that emerged from the policy analysis was
the absence of standalone gender policies at some universities, and yet simulta-
neously, an acute institutional awareness of the imperative of gender equality.
This unexpected finding led us to interrogate the circumstances and to analyse
what was driving the aspiration towards gender equality. It raised many ques-
tions about the role of policy and whether there were any shortcomings to
not having an institutional gender policy in place. We also bring the issue of
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intersectionality to bear in our analysis as this emerged as a major theme in our
investigation.

African research-intensive universities

The study sample comprised 16 African research-intensive universities across
nine African nations, which made up the African Research Universities Alliance
(ARUA) at the time of the study. ARUA was founded in March 2015 with the
aim of expanding and enhancing quality research in Africa by Africans. The
vision is “to make African researchers and institutions globally competitive
while contributing to the generation of knowledge for socio-economic transfor-
mation in Africa” (ARUA, n.d., p. 6).

The 16 universities comprising the ARUA network are as follows: Addis
Ababa University (AAU), Ethiopia; University of Cape Town (UCT), South Africa;
University Cheikh Anta Diop (UCAD), Senegal; University of Dar es Salaam
(UDSM), Tanzania; University of Ghana (UG), Ghana; University of Ibadan
(UI), Nigeria; University of KwaZulu-Natal (UKZN), South Africa; University
of Lagos (ULAG), Nigeria; Makerere University (MU), Uganda; University of
Nairobi (UoN), Kenya; Obafemi Awolowo University (OAU), Nigeria; University
of Pretoria (UP), South Africa; Rhodes University (RU), South Africa; University
of Rwanda (UR), Rwanda; Stellenbosch University (SU), South Africa; and
University of the Witwatersrand (Wits), South Africa.

ARUA is governed by a Board of Directors made up of the Vice-Chancellors
(VCs) of member universities, who meet annually to address concerns of policy,
oversight of programmes and operations, as well as leading the development of
strategic objectives in their respective universities. Of the 16 VCs at the time
of the study, six (four of whom represent the sub-regions of ARUA universities)
form an Executive Committee that meets quarterly and is responsible for carry-
ing out the Board’s responsibilities on a more regular basis. The daily affairs of
ARUA are run by the Secretariat, which is currently located in Accra, Ghana and
supported by the Secretariat at Wits in South Africa.

ARUA’s strategic objectives are to:

+ Increase Africa’s research contribution from 1% to 5% over a 10-year period;

+ Increase the number of African universities in the top 200 from one to at
least 10 over a 10-year period;

+ Increase the number of faculty members with PhDs from 45% to 75% over
a 10-year period,;
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+ Contribute to the development of good quality PhDs for other
African universities;

+ Develop strong links between research universities and industry;

+ Become strong and effective advocates for research funding by national
governments and international agencies (ARUA, n.d.).

These objectives, together with the current priority areas — collaborative
research, training and support for PhDs, capacity-building for research manage-
ment and research advocacy - all contribute to the realisation of the vision and
mission of ARUA.

For our study on gender transformation at African universities, we reasoned
that as some of Africa’s best resourced universities, ARUA institutions would
likely be trailblazers when it came to addressing gender equality issues and that
some best practice examples could be identified and shared to benefit other
institutions across Africa.

Methodology

The methodology was qualitative using quantitative elements, comprising both
desktop research and primary data collection. University websites were valua-
ble sources of information on gender-related policies and strategies, as well as
relevant gender-related structures. We were able to access information for 15
of the 16 universities. UCAD in Senegal was excluded from the policy analysis
because of the lack of information on its website.

We obtained ethical clearance to conduct research at eight of the 16 insti-
tutions, viz. AAU, UCT, UG, UKZN, RU, UR, SU and Wits, of which five were in
South Africa, one in Ethiopia, one in Ghana and one in Rwanda. Ultimately, we
were compelled to exclude the other eight institutions from the primary data
collection due to extensive delays caused by the COVID-19 pandemic.

An online survey instrument was distributed to both men and women in
senior leadership positions at the eight universities where ethics approval was
obtained. A total of 46 responses, 24 men, 21 women and one other from six
universities were received. A full analysis of this component of the study is
reported by Diab et al. (2023). The questions were wide-ranging but mainly
targeted factors that played a role in women’s accession to leadership positions.

Key informant interviews were conducted at the same eight universities
using two semi-structured questionnaires (one targeting VCs and a second
targeting other senior university leaders from Dean and above). A total of 64
interviews were conducted.
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The majority of the chapter will focus specifically on policies; however, in the
case of survey responses, where policies were mentioned as relevant in assist-
ing women to achieve leadership positions or to overcome career advancement
barriers, the responses are analysed here. In the case of interviews, where we
received relevant inputs on gender policies, excerpts from these contributions
have been included in our analysis.

Status of gender policies at ARUA institutions

Table 1 summarises the status of policies and structures at 15 ARUA institu-
tions. Eight institutions (53%) are listed as having gender policies; however, we
were only able to access information on six of them. UCT’s policy is under devel-
opment and was not made available to us, and the policy at UDSM was under
review and hence not accessible at the time of our investigation.

Table 1: Status of gender policies and structures at ARUA institutions

Institution | Country Relevant policy | Relevant structure(s)
AAU Ethiopia Gender Policy Women’s, Children’s and Youth Affairs Office
UCT South Africa | Gender Policy? Office for Inclusivity and Change (OIC)
UDSM Tanzania Gender Policy® -
UG Ghana Gender Policy Equal Opportunities Board (OEB)
Ul Nigeria Gender Policy Gender Mainstreaming Office (GMO)
UKZN South Africa |- -
ULAG Nigeria - -
MU Uganda Gender Equality | Gender Mainstreaming Division (later becoming
Policy a Directorate)
UoN Kenya Gender Policy Gender Mainstreaming Division
OAU Nigeria - Centre for Gender and Social Policy Studies
UP South Africa |- Transformation Office (TO)
RU South Africa |- Equity and Institutional Culture Office and
Harassment and Discrimination Office
UR Rwanda Gender Policy -
SU South Africa |- Equality Unit (EqU) and Transformation Office (TO)
Wits South Africa |- Gender Equity Office (GEO) and Transformation and
Employment Equity Office (TEEO)
Notes

2UCT has a Gender Policy under development, which was not made available.
®UDSM’s Gender Policy was undergoing revisions and was not accessible.

There is much variation in the gender-related structures that exist. Some have
a dedicated ‘gender office’, which goes by various names, for example Gender
Mainstreaming Office (UI), Gender Mainstreaming Directorate (MU) and
Gender Equity Office (Wits). AAU had a Gender Office, but in 2019 changed its
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name to Women’s, Children’s and Youth Affairs Office, which could be construed
as a retrogressive step for various reasons. First, the term gender is inclusive
of both men and women. Second, the broadened responsibility detracts from
a gender focus, and third, the linking of women and children entrenches tradi-
tional female roles. Many of the South African universities have units/offices
that have a broader mandate extending to transformation, inclusivity and insti-
tutional culture (e.g. Office for Inclusivity and Change at UCT), which dilutes
the focus on gender. Others (e.g. UDSM, OAU) have research centres that take
responsibility for gender matters, which may include developing gender-sen-
sitive policies, gender mainstreaming within the university, raising awareness
and outreach programmes. The dual functions of research and implementation
of university policy are not ideally co-located. A research centre is an academic
unit situated in a faculty and reporting to a Dean, whereas implementation of
university policy is an administrative function more appropriately reporting
to a member of the university executive. Most of the gender offices or equiva-
lent are located in the office of the VC or Deputy VC, signalling the importance
attached to the functions of the offices. We turn now to an analysis of the
gender policies at each of the six institutions from which we were able to source
information.

Addis Ababa University (AAU)

The AAU’s Gender Policy' is framed within national legislation that promotes
gender equality. It acknowledges the gender gaps that exist in academic staff
appointments, promotion, leadership, research and publication, as well as
gender gaps in student enrolment, performance and retention. The policy
aims to address these gaps and to promote gender justice by mainstreaming
gender in all aspects of the university’s activities. It also refers to a demand for
a gender-responsive environment and an institutional culture that promotes
gender equality.

It is a comprehensive policy with wide-ranging objectives, including, among
other things, the creation of a conducive environment for women/girls, aware-
ness-raising, ensuring women’s/girls’ access to institutional resources and
increasing participation in decision-making bodies. The policy also seeks to
integrate gender issues into curricula so that all students at the university
understand gender issues. Responsibility for adhering to and implementing the
gender policy rests with every person who is part of the university. The univer-
sity commits to various strategies to achieve its objectives — for example, the

1 https://www.scribd.com/document/382275495/AAU-Gender-Policy-Edited-Nov-17-2015-pdf
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collection of gender-disaggregated data and gender budgeting — engendering
the curriculum and gender-responsive action plans in all departments.

University of Ghana (UG)

UG’s Gender Policy? recognises the inequality that exists between men and
women in the greater society as well as within the university, and how discrim-
ination constitutes a barrier to progress. It mentions the Constitution of the
Republic of Ghana, which acknowledges that those who are discriminated
against based on sex are disadvantaged.

The policy strives to assist the university in achieving gender equality in
“critical spheres of decision-making” and it applies to all members of the
university community. It includes mention of, inter alia, gender equity, gender
mainstreaming, gender gap, gender-based violence (GBV) and sexual harass-
ment, which it acknowledges can occur between individuals of different and
same sex. The responsibility for ensuring compliance is placed on the University
Council and the VC.

The policy mentions an Equal Opportunities Board (EOB), which is respon-
sible for its full implementation. It consists of 13 members drawn from both
internal and external university communities, with a secretariat located at the
Centre for Gender Studies and Advocacy (CEGENSA). CEGENSA is expected to
play a role in supporting the EOB in its mandate to implement the policy.

There is a commitment in the policy to publish an annual Gender Equality
Report, to evaluate the impact of the gender policy every four years and to
conduct annual gender audits.

University of Ibadan (UI)

The Gender Policy at UT* which applies to both staff and students, was developed
after a process of sensitisation, advocacy and consensus building. It is referred
to as a flagship document that signals the university’s commitment to being “a
beacon of innovation and transformation in Nigeria and Africa”. Further, it is
referred to as “a benchmark for the measurement of institutional and national
advancement, and the vanguard for engineering positive societal change and
transformation”. The policy commits the university to “[fostering] healthy
identities, [and] a community characterised by equity, a sense of self-worth and

2 https://cegensa.ug.edu.gh/sites/default/files/downloads/GENDER_POLICY.pdf
3 https://gmo.ui.edu.ng/ui-gender-policy
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fulfilment”. In addition, it refers to fairness in accessing resources and opportu-
nities and ensuring equal rewards for equal work.

The vision stated in UI’s policy is “to be a world-class university where gender
equity is institutionalised, and students and staff integrate gender friendly
perspectives into personal and professional dealings in achieving the aims
and goals of the university”. It acknowledges that when the University College
Ibadan was established in 1948, it was part of a highly patriarchal society,
with no commitment to gender equity. This has changed substantially since
the development of the gender policy, which is far-reaching in its objectives.
It commits to gender budgeting, engendering the curriculum, ensuring gender
equity in decision-making bodies, the incorporation of gender perspectives in
research and innovation, and monitoring the effectiveness of the policy.

The UI has had a longstanding focus on gender and is regarded as being at
the forefront of gender research and advocacy in Nigeria and Africa. A Women’s
Research and Documentation Centre was established in 1986 in response
to the Beijing Platform of Action as a multidisciplinary centre located in the
Institute of African Studies. The Association of African Universities selected Ul
as the pilot centre for its training modules on gender mainstreaming in African
universities.

A Gender Mainstreaming Programme was initiated at UI in 2007 with
funding aid from the MacArthur Foundation. This included the development
of both the gender policy and the sexual harassment policy, and the Gender
Mainstreaming Office.

Makerere University (MU)

The Gender Equality Policy at MU* has a focus on ‘gender justice’, which sets it
apart from other university policies that do not mention the term. It commits
the university to ensuring human and financial capacity and resources in its
pursuit of gender justice. It also embraces management and prevention of gender
violence, discrimination and injustice. The policy is framed within the national
and international policy context, emphasising particularly that gender equality
is central to sustainable development (SDG 5), where everyone is treated with
respect and dignity and given equal opportunity to realise their full potential.
The policy openly acknowledges that many gender gaps still exist within the
university. It draws attention to the fact that policy formulation is still gender
blind; that despite MU having instituted affirmative action in 1990 in favour of
female student applicants (1.5 points scheme, where women seeking admission

4 https://policies.mak.ac.ug/policy/gender-equality-policy
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are allocated an extra 1.5 points), the enrolment of female students is still
below target; gender gaps persist in decision-making positions; and planning
units have not embraced gender mainstreaming in their planning, budgeting
and implementation processes.

Gender mainstreaming is given prominence through the creation of the
Gender Mainstreaming Division (now Directorate) in 2002. The policy states
that: “The integration of gender in programme planning and implementation
is seen as integral to solving many institutional and societal problems.” The
example is given of the HIV/AIDS pandemic, which has remained a challenge
because insufficient attention has been given to the underlying gender dimen-
sion. Furthermore, in the 10-year university strategic plan 2020/2030 and
those prior, gender mainstreaming was listed as one of four strategic priorities.®

MU plans to integrate gender as a cross-cutting issue into all its functions.
It acknowledges that there are other issues that intersect with gender and lists
specifically, disability, social class and age. It recognises that men and women
are not part of homogeneous groups, but does not refer to sexual diversity
per se. However, this is perhaps the beginning of an awareness around sexual
diversity. It acknowledges that the needs and aspirations of both men and
women must be considered and that the organisational culture is a critical part
of gender equality. It commits to engendering the curriculum and creating a
gender-friendly and inclusive secure environment; supporting affirmative
action programmes aimed at addressing gender gaps in student enrolment
(particularly science-based programmes); investing in infrastructure and
resources to improve gender balance in recruitment, promotion, retention and
performance of staff; and undertaking gender budgeting, where policies are
backed by budgets.

MU has been praised in many quarters (e.g. Kigotho, 2021) as a leader in
promoting gender equality and gender empowerment, and universities have
been encouraged to emulate it. The university has a long history relating to
gender justice, dating to 1945, when the first six female students were admit-
ted. At the time, the university had a male culture with the motto, “Let’s be
Men”. The motto was subsequently changed to “We Build for the Future”. This
early recognition provided the foundation for a broader gender agenda that was
to follow in the 1990s. MU was also singled out as a leader on the continent in
promoting gender equality by a key informant from a South African university.

In 1990, the Department of Women and Gender Studies was established as
an academic unit, becoming a school in 2010. According to a report published
by the Swedish Embassy in 2021, “the School is at the forefront of academic

5 https://www.mak.ac.ug/about/strategic-plan
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and community initiatives to address gender and development issues from an
African perspective” (Kabonesa, 2021). It also offers training programmes up
to PhD level and undertakes research.

University of Nairobi (UoN)

The Gender Policy at the UoN® was developed after an extensive consultative
process instituted by the then VC in 2005. The goal of the policy is “to sustain
a fair and just academic environment where men and women have equal
opportunities, voice, rights and access to resources so that they can realise
their potential and contribution in a community of scholars characterised by a
culture of mutual respect”.

The policy commits the university to gender-responsive management and
gender sensitivity in curriculum design, content and delivery. It establishes a
Gender Mainstreaming Division in the office of the VC, which is indicative of
the value attached to the implementation of the policy. The functions of the
Division include, inter alia: awareness-raising; promotion of a gender-sensitive,
inclusive and secure environment; promotion of gender equality in student
enrolment and staff recruitment, training and promotion; gender research; and
monitoring and evaluation. There is a responsibility to reach out to schools,
with specific mention of boys and girls from poor backgrounds, rural areas and
slums to enable access to university education.

The policy also addresses sexualharassment, with the Gender Mainstreaming
Division responsible for receiving and addressing complaints. It acknowl-
edges that sexual harassment occurs against men and women. According to
Kameri-Mbote et al. (2018), it lacks a provision prohibiting student-lecturer
relationships. They note that universities face problems with respect to sexual
harassment because of the power dynamics between lecturers and students.

University of Rwanda (UR)

UR has a comprehensive Gender Policy” that is endorsed personally by the VC.
The policy was developed by the Centre for Gender Studies with funding from
the Swedish International Development Agency (Sida). It was developed in the
context of the Rwandan national government’s vision and commitment, in the
post-1994 genocide era, to build a society free of gender-based discrimination

6 https://uonbi.ac.ke/sites/default/files/UONGenderPolicyJune2008.pdf
7 https://ur.ac.rw/documents/UR%20Gender%20Policy.compressed.pdf
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and where men and women participate fully and equitably in all developmental
processes.

The policy commits the university to taking concrete actions to promote
gender equality and equity in all its operations, and to prevent GBV and
discrimination, including other forms of injustice, within its community.

The policy openly acknowledges many shortcomings and gender gaps in the
university and explicitly states its intentions to mainstream gender in all its
operations. Examples of shortcomings include:

+ Gender gaps in student enrolment and completion rates and staffing;

+ University policies that are gender blind,;

+ The need for capacity-building to ensure the generation of sex-disaggre-
gated statistics;

+ Thelack of a gender mainstreaming unit or department;

+ The lack of a GBV and sexual harassment policy, as well as the absence of
reporting procedures and awareness-raising efforts.

Furthermore, the policy displays an understanding of intersectionality issues
and lists vulnerable groups that in some cases are unique to Rwanda. Examples
include the very poor, those living with disabilities, orphans and victims of
genocide. It is also noted that gender mainstreaming has been undertaken
in many research projects, most of which are funded by Sida, and which have
consequently responded to Sida’s gender-mainstreaming requirements.

The vision of the UR gender policy is “to promote a diverse staff, student and
stakeholder community, in which all people are valued, respected and treated
equally and equitably in terms of gender”. It commits the university to increase
female staff to at least 50% parity, to gender equality in student enrolment,
performance and completion, to the production of sex-disaggregated statistics,
engendering of the curriculum, to ensuring a secure environment free from
sexual and gender-based violence (SGBV), and the mainstreaming of gender.

Analysis of gender policies

Gender policy for ARUA

Although our focus was on gender policies at individual ARUA institutions,
we note that ARUA does not have a gender policy, nor does it include a state-
ment on its website® about advancing gender equality or consider it in its latest

8 https://arua.org.za
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2022-2027 strategic plan. This is a serious omission that should be addressed
to signal ARUA’s role in advancing gender equality on the continent particu-
larly in research and amongst African researchers in line with African Union
(AU) strategies and statements, and actions of the Association of African
Universities.

The AU Strategy for Gender Equality and Women’s Empowerment (GEWE)
2018-2028 (AU, 2019), which was launched at the AU Summit in February
2019, is a key and relevant policy document for ARUA. It builds on the earlier
2009 Gender Policy and is a framework document that aims to mitigate or
eliminate major constraints that are hampering gender equality and the full
participation of women and girls. It supports Agenda 2063 (AU, 2015), which
sets out the vision of an Africa that is non-sexist and where girls and boys can
reach their full potential, and where men and women can contribute equally to
the development of their societies.

The Association of African Universities has also sought to advance gender
equality amongst its members. They were involved in a collaborative venture to
mainstream gender in higher education institutions across Africa, resulting in
a gender-mainstreaming toolkit.? They have also been responsible for focusing
attention on the STEM disciplines as key to empowering women.

The absence of a gender focus for ARUA stands in stark contrast to the situa-
tion at the League of European Research Universities (LERU), which consists of
23 prominent research-intensive universities across 12 countries in Europe.™
They have a Policy Group on Equity, Diversity and Inclusion (EDI), which has
produced four policy papers, each one with an explicit gender focus. The group
has also published each university’s Gender Equality Plan on the LERU website,
and they regularly host conferences with gender as a theme.

It is noted that ARUA has a Centre of Excellence for Inequality Research
(ACEIR), one of the 13 Centres of Excellence of ARUA. Configured as a hub-and-
spoke model, with the hub and the South African node hosted by UCT and the
Ghana and Kenya nodes hosted by UG and UoN, respectively, gender inequality
is one of the focus areas of the centre. It is recommended that ACEIR could take
responsibility for developing a gender policy for ARUA.

Gender policies vs anti-discrimination policies

Of the eight universities with gender policies, only one is in South Africa (UCT)
(Table 1: Status of gender policies and structures at ARUA institutions), despite

9 https://www.aau.org/wp-content/uploads/sites/9/2019/07/Toolkit-modulel.pdf
10 https://www.leru.org
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South Africa’s dominance in terms of ARUA membership. The other seven are
spread across seven countries, viz. Ethiopia, Ghana, Kenya, Nigeria, Rwanda,
Tanzania and Uganda. Of the universities with no gender policy in place, they
included two in Nigeria (ULAG and OAU) and five universities (UKZN, UP, RU,
SU and Wits) in South Africa. This was a surprising finding, particularly for
South African universities, given their considerable awareness of gender issues
as evidenced by other gender-related policies such as those on sexual harass-
ment and sexual orientation, structures in place and public statements made by
university leaders. It seems that for South African institutions this was not an
oversight but a deliberate strategy. All have umbrella anti-discrimination poli-
cies, which focus predominantly on race but include gender as a key element.
Probing why South African institutions have opted for anti-discrimination
policies rather than standalone gender policies, reasons included the country’s
unique apartheid history and a consequent deliberate intersectional approach.
One key informant stated, “[it is] because of our fractured past, and the need to
focus on grounds in the Constitution, where race is at the forefront”. Another stated,

I can see advantages of having a gender specific policy, but I'm inclined more
to the intersectional approach because ... of the complexity [and] especially
the history of universities [in South Africa] ... You might find that any
measures to promote gender equality, often would benefit white women
and not black women ... because of the racial dynamics of that university.

The same respondent noted, “discrimination doesn’t just happen in terms of single
attributes like gender, race, sexual orientation, religion or political views”. Another
point raised was “the minute you [have] a gender policy ... [then people would ask] ...
where is the standalone race policy?”

A concern raised with some of the senior South African university leaders
about an anti-discrimination policy being focused on the negative or what
one must not do, was allayed as it was emphasised that it needed to be
viewed in conjunction with the national Employment Equity Act (No. 55 of
1998), which explicitly promotes equality in terms of gender, race and disa-
bility. Notwithstanding this point, it is critical to note that the focus of the
Employment Equity Act is on achieving numerical targets or quotas; gender
mainstreaming is not addressed.

Importantly, the lack of a standalone gender policy means that there is no
aspirational policy to address elements such as gender mainstreaming, the
collection of gender-disaggregated data, gender budgeting, engendering the
curriculum and the application of a gender lens in research, etc. Aspirations
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to increase women faculty member numbers and the setting of targets are
addressed through statutory institutional Employment Equity Plans, but the
other gender elements mentioned above are excluded. This is regarded as a
major flaw and a missed opportunity to change the gendered attitudes and
social norms. However, it should be noted that UKZN, although it does not
have a gender policy, introduced a compulsory module for all first-year students
titled Critical Social Justice and Citizenship. The module will address “social
injustices of gender-based violence (GBV), racism, xenophobia and homopho-
bia” (UKZN, 2024).

The purpose of a gender policy is to advance gender equality by setting out
the intent of an organisation and enabling the organisation to set targets, spell
out aspirations and put in place strategies to meet the targets. Generally, such
a document would identify the status of gender equality, barriers to gender
equality and the gender-related challenges faced by the organisation and would
articulate how it planned to address these in practical ways. The gender policy
hence provides the framework for conceptualising and implementing a gender
programme at a particular institution.

Gender policy and gender transformation

Turning to our key question on the relationship between policy and gender
transformation, we argue that a gender policy is a prerequisite for gender
transformation. The emphasis here is on the term ‘transformation’ as opposed
to gender awareness or gender sensitivity. According to the World Health
Organization’s Gender Responsiveness Assessment Scale (WHO, 2011), there
are five levels of gender responsiveness, ranging from gender-unequal, to
gender-blind, gender-sensitive, gender-specific to gender-transformative.
Applying this scale to universities, we note that a gender-sensitive organisa-
tion is one that is gender aware but does not address the inequality created by
unequal gender norms, roles and relations. To be gender-transformative, an
organisation is required to commit explicitly to promoting gender equality, to
change harmful gender norms, roles and practices, and to introduce strategies
to address unequal power relations between men and women. A gender-sen-
sitive organisation displays awareness but does not take any remedial action,
whereas a gender-specific organisation intentionally targets men or women to
meet their respective group needs (WHO, 2011).

Based on these descriptors of gender responsiveness, we categorise the
South African institutions with anti-discrimination policies but not gender
policies as gender specific. They have all recognised the need, for example, to
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tackle the problem of sexual harassment and have introduced one or more poli-
cies to address it. They fall short, however, when it comes to addressing the root
causes of unequal power relations between men and women, having no policy
in place to address this. In summary, a gender-transformative university needs
to be more than just aware of the importance of gender equality and needs to
go beyond addressing equality in terms of just numbers but also address equal
participation. Our conclusion is that there are many more actions that need to
be taken and that a gender policy is a prerequisite to inform transformative
actions. Juxtaposed to this, the six ARUA institutions with gender policies as
outlined above, have laid the foundations to become gender-transformative
institutions. All their gender policies contain important statements about
gender mainstreaming, a key element of gender transformation. Further analy-
sis would be necessary to determine the extent to which these institutions have
achieved the goal of tackling the root causes of gender inequality.

Conclusion

Our research focused on gender policies and structures at African research-
intensive universities, with a view towards investigating the relationship
between gender policies and gender transformation. ARUA, a network of 16 at
the time of study (now 23 at the time of publication) universities across nine
African nations, comprised the sample for the study. University websites were
valuable sources of information on gender-related policies and strategies, as
well as relevant gender-related structures. Information for 15 of the 16 univer-
sities was accessible; UCAD in Senegal was excluded from the policy analysis
because of the lack of information on its website.

A key finding was the absence of a gender policy for ARUA itself. ARUA
should lead by example; the absence of a gender policy is regarded as a serious
omission that should be addressed to signal ARUA’s role in advancing gender
equality on the continent in line with AU strategies and statements, and
actions of the Association of African Universities. We have recommended that
the ARUA Centre of Excellence for Inequality in Research take responsibility for
developing a gender policy for ARUA.

Of the eight universities with gender policies, only one is in South Africa
(UCT). The other seven are spread across seven countries, viz. Ethiopia, Ghana,
Kenya, Nigeria, Rwanda, Tanzania and Uganda. Of the universities with no
gender policy in place, they included two in Nigeria (ULAG and OAU) and five
universities (UKZN, UP, RU, SU and Wits) in South Africa. This was a surpris-
ing finding given their considerable awareness of gender issues as evidenced by
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other gender-related policies such as those on sexual harassment, structures
in place and public statements made by university leaders. For South African
institutions this was a deliberate strategy. All South African universities have
umbrella anti-discrimination policies, which focus predominantly on race but
include gender as a key element.

As mentioned, the lack of a standalone gender policy means that there is
no aspirational policy to address elements such as gender mainstreaming, the
collection of gender-disaggregated data, gender budgeting, engendering the
curriculum and the application of a gender lens in research, etc. Aspirations to
increase the number of women faculty members and the setting of targets are
addressed through statutory institutional Employment Equity Plans, but the
other gender elements mentioned above are excluded. This is a major flaw.

Finnemore and Jurkovich (2020) highlight the importance of aspirational
work for social activism and driving change. The authors argue that success-
ful organisations and governments are built on shared aspirations and cite
UNESCO’s Sustainable Development Goals as an example. The benefits of artic-
ulating and recording shared goals are provided as concrete examples of the
value of aspirations.

Based on the WHO’s classification of gender responsiveness, we find the
South African institutions with anti-discrimination policies but not gender
policies to be categorised as gender specific not gender transformative. They
fall short when it comes to addressing the root causes of unequal power rela-
tions between men and women and going beyond addressing equality in terms
of just numbers. A gender policy is a prerequisite for the attainment of gender
transformation at a university.

Therefore, we conclude that ARUA universities and their policies vary in
their gender responsiveness. We highlight the importance of an overarch-
ing ARUA policy to serve as a unifying and guiding framework for individual
member institutions. Further, we emphasise the importance of developing
gender-specific policies for those universities that do not currently have them.

Given the recent global movement towards gender-transformative policies
and practices, we hope that the current chapter provides a basis for evaluating
gender responsiveness in individual HEIs and broader networks like ARUA.
Future work should interrogate the extent of gender transformation by includ-
ing its key elements at the outset of the evaluation.

It is important to bear in mind that gender transformation moves beyond
individual self-improvement among women and girls by tackling the root causes
of gender inequality. It aims to change gender norms - including gender roles,
expectations, stereotypes, harmful attitudes, and customs and practices — to

— 70 —



GENDER POLICIES AND GENDER TRANSFORMATION

address imbalances of power and privilege between men and women. Gender
transformation goes beyond a focus on an increase in numbers. It aims to
strengthen women’s agency and visibility and generally reshape unequal power
relations.
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Introduction

Agroforestry systems improve agriculture’s resilience, enhance local farmers’
livelihoods and contribute to balancing global ecosystems. However, women in
West Africa are discouraged from engaging in agroforestry and face challenges
accessing technologies tailored to their needs (Kiptot & Franzel, 2012). A perva-
sive gender bias has historically kept the agricultural sector male-dominated
in West African countries, underscoring the importance of achieving gender
equality in agricultural research to foster sustainable development in the
region. This study builds on previous research indicating gender biases affect
women’s participation and leadership in Science, Technology, Engineering and
Mathematics (STEM) fields, focusing on applied agricultural research and
sciences in West Africa (Fakoya et al., 2010; FAO, 2021; Kiptot & Franzel, 2012).
Specifically, we aim to better understand gender biases in both agricultural
work and research.

Despite the attention to gender accorded by various programmes imple-
mented in West Africa and international actors (e.g. the Agricultural
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Productivity Programme in West Africa, Women in Climate Resilience
Agriculture in West and Central Africa, Economic Community of West Africa
agricultural policy), women continue to be underrepresented in agricultural
research and development communities in West Africa (Hagége & Condon,
2021). In agricultural science, women make up 36% of the global workforce
(FAO, 2023) and face barriers limiting their productivity and earnings (FAO,
2021). Research and initiatives in agricultural science should prioritise address-
ing gender-based barriers, considering the experiences and concerns of both
men and women (Ayinde et al., 2013). While some progress has been made in
improving gender balance in universities and research teams in sub-Saharan
countries (e.g. Benin) (Direnberger & Onibon Doubogan, 2022), further efforts
are necessary to address gender bias in agricultural sciences and applied agri-
culture research.

Women’s participation in agricultural science is critical to ensuring the
representation of diverse perspectives. One contributor to gender inequality
in agricultural research is the lack of an appropriate research methodology in
survey design and data analysis, which leads to biased results that marginalise
women farmers’ opinions (Savran Al-Haik, 2016); more women in agricultural
science, designing research and analysing data can help address this issue.
Involving farmers, especially women farmers, in research and technology devel-
opment is crucial to ensuring that the technologies being developed meet their
needs, yet existing research methods may not accurately reflect farmers’ real-
ities due to gender biases. To truly include women farmers, researchers must
understand the social norms, roles and constraints that shape their daily lives
and work. A gender-sensitive approach, one that considers the diverse identi-
ties of both farmers and researchers, is essential to producing fair, accurate and
relevant agricultural science.

To better understand the current landscape surrounding gender equality in
agricultural science in West Africa, the current chapter addresses the following
three questions.

1. What is the state of gender-based inequalities in agricultural science in
West Africa?

2. Do student-enrolment trends in West African universities suggest progress
towards gender equality in agricultural science?

3. What factors are associated with gender-based inequalities in (a) agricul-
tural work and (b) agricultural research in West Africa?
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In Question 3, we seek to focus on both agricultural work and agricultural
research, because we argue that for researchers to effectively address gender
inequalities in their research, they must also have a better understanding of
the gender inequalities faced by workers themselves. Further, by better under-
standing the norms around agricultural work, researchers can be more sensitive
to such norms in their data collection and analyses.

All three of these research questions were investigated by focusing on three
Francophone West African countries: Benin, Céte d’'Ivoire and Niger. These
countries share a similar education system and organisation of universities as
members of the African and Malagasy Council for Higher Education, therefore
are comparable to a degree, yet different socio-cultural norms mean they offer a
broader view of gender inclusion in agricultural research across the region. Our
research aimed to go beyond simply presenting gender statistics and instead
focuses on understanding factors related to gender disparities in agricultural
work and research, and considering how to address these factors.

Methodological approach

The data collection was conducted in three ways: (1) a survey of staff in training
institutions using a questionnaire for quantitative and qualitative data collec-
tion; (2) a meta-analysis of published research; and (3) the participatory rural
appraisal (Chambers, 1994) method used to more deeply explain the factors
associated with gender-based inequalities in agricultural research.

For interviews with staff in research institutions, the consent of the partic-
ipants was obtained. This consent was established by completing the survey
questionnaire, agreeing to disclose their identity and signing attendance lists
during the interviews. The research activities were approved and authorised by
the respective local ethics committees for the scientific research of each project
partner (University of Parakou, Nangui Abrogoua University and University

of Diffa).
Survey of training and research institutions

To better understand gender inequalities in agriculture and move towards
gender equality, we collected both quantitative and qualitative data.
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Quantitative data covered the numbers, by gender, of students enrolled
and trained in agricultural training courses over the last three decades (1990-
2020); teaching staff and research team members; managers in training and
research structures; and the number of research projects submitted and funded
by gender (Question 2).

Qualitative data focused on sociological constraints and sexist stereotypes
affecting the consideration of women’s concerns in agricultural research, meth-
odological approaches in the agricultural sciences and possible solutions to
strengthen the inclusion of women in agricultural research (Questions 1 and 3).

Data were collected via surveys of managers and other administrative
human resources personnel in public universities (a total of 10 universities),
research centres (a total of 6 research centres) and university research laborato-
ries (a total of 40 laboratories) in Benin, Céte d’Ivoire and Niger.

The data collected were managed in the ACCESS relational database
management system, then extracted for statistical analysis. Prior to highlight-
ing agricultural research participation across the three countries, we conducted
a statistical inference (Chi-square homogeneity test) to test whether there is a
significant difference in the distribution of male and female staff within the
agricultural science training structures of public universities in Benin, Niger
and Coéte d’Ivoire. We found no significant differences in gender distributions
across the three countries (see statistics below); this lack of difference further
motivated investigating the three contexts in one study. The enrolment and
qualification data for universities in the three countries were described through
descriptive statistics (relative frequency calculation). Graphs (e.g. histograms,
curves) were also constructed to better describe the data. All data analysis
and graphics were performed using R software (R Core Team, 2024). Notably,
due to the country’s socio-political and security contingencies, data could not
be obtained on all metrics for institutions in Niger; therefore, some of the
presented results include only data from Benin and Céte d’Ivoire.

Meta-analysis

To better understand the factors associated with gender-based inequality in
agricultural research (Question 3), we searched for agricultural studies (i.e.
studies in agricultural production systems, including land management,
agri-environment, crop and livestock production, rural economics and sociol-
ogy, farm management and financing, and food processing) published in West
Africa between January 2012 and December 2021. The PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) method facilitated
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study selection and data extraction. A data matrix — “Inclusion or non-inclusion
of gender crossed with sampling type” — was extracted from the raw database
before data selection. Fisher’s exact test was applied to assess the relationship
between gender inclusion and sampling type (Poitevineau, 2004). The selected
studies were statistically summarised through meta-analysis to estimate the
proportion of women in the survey samples, with the goal of assessing the
hypothesis of gender inequality in the study sampling. Univariate meta-analy-
ses were conducted to explore the factors linked to this inequality. The analyses
were performed in R software (R Core Team, 2022).

Case study using participatory rural appraisal

To answer Question 3 in more detail and to identify possible endogenous
approaches to reducing gender inequalities in agricultural study samples and
developing an inclusive, gender-sensitive methodology, a case study based on
participatory research was carried out in Benin, one of the three focal coun-
tries. Using the participatory rural appraisal (Chambers, 1994) method, data
collection took place in Benin. Participatory rural appraisal (PRA) refers to a set
of flexible, low-cost and efficient methods used to enable workers to collect and
analyse information about rural communities. It helps workers understand the
past, present and future conditions of these areas. By doing so, PRA provides
a complete view of challenges, opportunities, resources and solutions within
rural settings. This approach aims to achieve specific goals within a set time-
frame by involving the community in planning and decision-making processes
(Chandra, 2010; see Chapter 11 for another example of the use of participatory
research methods).

PRA enables researchers to gather insights directly from local people and
encourages their active participation in searching for solutions to their prob-
lems and decision-making processes. This approach was used to engage both
female and male farmers in understanding and analysing the gender-based bias
in agricultural research. Farmers were interviewed in three groups: a women-
only group, a men-only group and a mixed group including the participants
in both previous groups. Interviews were conducted simultaneously in each
locality. Through discussions with each group, valuable insights were gath-
ered regarding gender roles in agricultural data collection and the reasons for
gender disparities in respondent selection for agricultural surveys. Various
data collection methods, including observation, interviews, diagrams, games
and workshops, were utilised to gather information.
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Results

Gender inequalities are prevalent in agricultural science in West Africa

To address Question 1, we investigate the proportions of women and men across
a variety of institutions in the three focal countries. We start by presenting the
proportion of female teachers in agricultural science courses at public univer-
sities and private research institutions. Proportions of women were below 25%
in all public universities (15.36% in Benin, 17.19% in Niger and 22.22% in Cote
d’Ivoire, see Figure 1). The proportions of women in STEM focusing on agri-
cultural science training in public universities are not statistically different
across the three countries (x* : 5.4344, df: 2; p-value = 0.06606); this suggests,
as anticipated, that there are similarities in gender disparities across the
three countries.

Figure 1: Gendered distribution of teachers in agricultural science training
structures in public universities in Benin, Niger and Céte d’Ivoire
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Like the public universities, agricultural science research centres (public
research institutions that are not universities) also showed low rates of women
representation, at 27.76% in Benin and 20.50% in Céte d’Ivoire (Figure 2).
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Figure 2: Gendered distribution of researchers in agricultural science research
centres in Benin and Céte d’Ivoire
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Gender statistics of the research team staff

In the field of agricultural science, in 2023, women represented 16.46% of
members of research teams in public universities in Benin and 21.15% in the
public universities of Céte d’Ivoire, that is a representation average of 19% for
the two countries (Table 1).

Table 1: Statistics on research team personnel

Country Men Women
Number Rate (%) Number Rate (%)

Benin 82 78.85 22 21.15

Céte d’Ivoire 137 83.54 27 16.46

Periodic gender-disaggregated data for lead investigators on research proposals
submitted and funded research projects

In the field of STEM focusing on agricultural science, research proposals were

submitted for funding by a minority of women and did not exceed 31% in the
public universities of Benin, Niger and Céte d’Ivoire (Table 2). The proportion
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of women teacher-researchers who submitted research proposals to research
teams was between 15% and 30% for the three countries represented (Table 2).

Table 2: Periodic statistics on research proposals submitted by gender in STEM
focusing on agricultural science research teams in public universities in Benin,
Niger and Céte d’Ivoire

Country (period) Men Women

Number Rate (%) Number Rate (%)
Benin (2018-2021) 27 72.97 10 27.03
Cote d’Ivoire (2007-2021) 34 69.39 15 30.61
Niger (2016-2021) 11 84.62 2 15.38

In the field of agricultural science, the rate of women teacher-researchers with
funded research projects was 9.09% (2018-2021 period), 20% (2016-2021
period) and 33.33% (2007-2021 period) respectively in the public universities
of Benin, Niger and Céte d’Ivoire (Table 3).

Table 3: Periodic statistics on projects funded by gender in agricultural science
research teams in public universities in Benin, Niger and Céte d’Ivoire

Country Men Women

Number Rate (%) Number Rate (%)
Benin 10 90.91 1 9.09
Céte d’Ivoire 20 66.67 10 33.33
Niger 8 80.00 2 20.00

Gender statistics on access to management positions

We then investigated university governance based on gender. We find univer-
sity governance in Benin and Céte d’Ivoire is dominated by men (Figure 4). The
proportion of women research professors in management positions in agricul-
tural science schools, faculties or training units was 6.25% in Benin’s public
universities in 2023. This rate was 20% for all public universities in Cote d’Ivo-
ire (Figure 4).
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Figure 4: Gender distribution of the heads of training structures in public
universities in Benin and Céte d’Ivoire in 2023
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In the West African sub-region, efforts by leaders to reduce gender disparities
(e.g. free education for girls in primary and secondary education, creation of the
women’s institute to support women in the school system and administration)
are still insufficient, as revealed by statistics drawn from the figures presented
in this document. Overall, women are underrepresented in higher education,
with women representing less than 25% of the students enrolled in schools,
faculties or training units dedicated to STEM focusing on agricultural sciences
in 2023, in the public universities of Benin, Niger and Céte d’Ivoire.

Gender dynamics of enrolment and alumni suggest some progress towards
gender equality in agricultural science in West Africa

To investigate whether enrolment and alumni trends show progress towards

gender equality, we investigate trends over periods of six years or more (years
vary based on country) for all three countries.

— 81 —



DISMANTLING GENDER BARRIERS IN STEM

Over the period from 2005 to 2021, 14 701 female students were enrolled in
agricultural science in Benin’s public universities, compared with 60 586 male
students. Women thus accounted for 19.53% of the total enrolment of 75 287.
In Céte d’Ivoire’s public universities, between 2012 and 2022, 1 083 female
students were enrolled in agricultural science, compared with 2 966 male
students. Women, therefore, accounted for 25.37% of the 39 750 enrolments.
In Niger public universities, between 2015 and 2023, 839 female students were
enrolled in agricultural science, compared with 4 346 male students. Women
represent 16.18 % of the total student registration during this period.

Overall, female students were less represented than male students in agri-
cultural science courses at public universities in Benin, Céte d’Ivoire and Niger.
In Benin’s public universities, from 2005 to 2011, the enrolment rate of female
students in the bachelor’s programme was higher than in the engineering,
master’s and PhD programmes (Figure 5). On the other hand, in the univer-
sities of Cote d’Ivoire, from 2012 to 2022, female student enrolment rates in
the bachelor’s and master’s programmes were almost the same and higher
than those in the engineer, DEA (Diplome d’Etudes Approfondie) and PhD
programmes (Figure 6). However, in Niger’s universities from 2015 to 2023,
female enrolment rates were higher for bachelor’s degrees than for master’s
programmes (Figure 7).

Academic degrees in the African and Malagasy Council for Higher Education
system refer to the number of years of formal study completed since obtaining
the BAC (high degree certificate) qualification. Thus, there are Bachelor (BAC +
3 years of formal study), Master (BAC + 5 years of formal study) and PhD (BAC
+ 8 years of formal study) in the current system. In a former system, there were
Bachelor (BAC + 3 years of formal study), Master 1 (BAC + 4 years of formal
study), DEA/Engineer (BAC + 5 years of formal study) and PhD (BAC + 8 years
of formal study).

Figure 8 shows the evolution of the gender parity index (number of female
enrolments compared to male enrolment in a year) in public universities in
Benin, Céte d’Ivoire and Niger. There has been a clear improvement in the ratio
of female to male student enrolment per year in the bachelor’s, master’s and
doctoral cycles for the 2018-2019 academic year in Benin’s universities (Figure
8a). On the other hand, in the public universities of Céte d’Ivoire, this ratio
varied between 2005 and 2011 for all training programmes, indicating varia-
bility and an imbalance to the detriment of female enrolment (Figure 8b). In
public universities in Niger, the data show a significant gap in the gender parity
index over time for two levels of study, with higher values for the bachelor’s
level. The enrolment of women at the master’s level is very low (Figure 8¢).
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Figure 5: Proportion of women students enrolled in Benin universities in STEM
focusing on agricultural science (Master = BAC + 5 and Master 1 = BAC + 4)
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Figure 6: Proportion of women students enrolled in Céte d’Ivoire’s universities in
STEM focusing on agricultural science
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Figure 7: Proportion of women students enrolled in Niger’s universities in STEM
focusing on agricultural science
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Figure 8 (a): Temporal evolution of the gender parity index of enrolment in
Benin’s national universities in agricultural science
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Figure 8 (b): Temporal evolution of the gender parity index of enrolment in Cote
d’Ivoire’s national universities in agricultural science
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Figure 8 (c): Temporal evolution of the gender parity index of enrolment in
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Distribution and gender dynamics of alumni

Over the period from 2005 to 2021, 7 996 female students versus 28 939 male
students were trained in agricultural science in Benin’s public universities.
Women accounted for 21.65% of the total of 36 935 students. In Céte d’Ivoire’s
public universities, from 2012 to 2022, 3 507 female versus 7 945 male students
were trained in agricultural sciences, representing a proportion of 30.62% of
women of a total of 11 452 students. In Niger’s public universities, between
2016 and 2023, 346 female students versus 1 200 male students were quali-
fying in agricultural science. Women represent 23.83 % of the total number of
students qualifying during this period.

In Benin’s public universities, from 2005 to 2011, more female students
were trained in the master’s cycle than in the bachelor’s, master’s, engineer
and doctorate cycles (Figure 9a). This could be explained by the fact that, in
Benin, this period (2005-2011) corresponds with the first years of the creation
of most of the master’s programmes in agricultural sciences, which would have
led to an engulfment not only of students in the normal programme, but also,
and above all, of former undergraduates. On the other hand, in the universities
of Cote d’Ivoire, from 2012 to 2022, the percentage of female undergraduate
students was higher than that of female postgraduate students (Figure 9b). In
the national universities of Niger, the qualification rate of females is higher for
the bachelor’s level than the master’s level between the period from 2016 to
2023 (Figure 90).

Figure 10 shows the evolution over time of the annual ratio of female
student alumni to male student alumni, known as the gender parity index,
in the public universities of Benin and Céte d’Ivoire. In Benin’s universities,
since the 2016-2017 academic year, there has been a clear improvement in the
number of female students trained compared with male students each year
in the bachelor’s, master’s and doctoral cycles (Figure 10a). In Céte d’Ivoire’s
public universities, on the other hand, this improvement has been noticeable
since the 2021-2022 academic year. An opposite trend is observed in public
universities in Niger, with a higher female presence at the bachelor’s level than
at the master’s level over time. The trend observed in Benin can be explained by
the free education for girls in primary and secondary education offered in 2006
for nursery and primary education, and in 2010 for secondary education, by the
Benin government.
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Figure 9 (a): Propotion of women students qualified in agricultural science in
Benin’s national universities
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Figure 9 (b): Propotion of women students qualified in agricultural science in
Cote d’'Ivoire’s national universities
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Figure 9 (c): Propotion of women students qualified in agricultural science in
Niger’s national universities
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Figure 10 (a): Temporal evolution of the gender parity index of qualification in
Benin’s national universities in agricultural science
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Figure 10 (b): Temporal evolution of the gender parity index of qualification in
Cote d’Ivoire’s national universities in agricultural science
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Figure 10 (c): Temporal evolution of the gender parity index of qualification
in Niger’s national universities in agricultural science
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A range of complex factors are related to gender disparities in work and
research

Gender disparities in work

To address Question 3a, we investigate gender disparities in agricultural
work. While this question does not focus on agricultural research specifically,
we argue that understanding gender disparities in agricultural work helps to
ensure that researchers adequately consider gender in their research designs
and data collection procedures. We further suggest that addressing inequalities
in agricultural work may contribute to creating more inclusive environments,
which could, in turn, encourage greater participation of women in agricultural
research.

Women play crucial roles in processing and adding value to agricultural
products, underscoring the importance of including both men and women in
comprehensive agricultural data collection. However, biases may arise if inter-
viewers lack an understanding of local socio-cultural norms, impacting the
quality of responses obtained from farmers. Women’s participation in data
collection interviews is contingent upon the behaviour of data collectors and
their adherence to socio-cultural norms, influencing men’s decisions on allow-
ing women to participate. As such, we highlight the most prevalent barriers to
gender equality in agricultural work as shared by agricultural workers them-
selves. These include:

+ Land ownership disparity: Women typically possess a limited share of
land, ranging from 0.5 to 1 hectare, within their husbands’ agricultural
holdings. Moreover, men frequently assign infertile land to women follow-
ing an extended period of farming. This is supported by the following
statement made by a Benin woman and endorsed by others: “my husband
allowed me to farm one of his small plots which he has stopped using, it is less than
a hectare in size and my harvests are often poor”. Despite empirical evidence
indicating that equalising women’s access to agricultural resources vis-a-
vis men can lead to a significant 30% increase in agricultural yields (Doss
et al., 2018), this unequal land distribution persists.

+ Women’s fragility: To the question “Do women perform all the tasks on
their farms in the same way as men?” one male participant from Benin
answered: “There are certain activities that my wife can’t do, such as plough-
ing, clearing land and applying pesticides. I often help her if I have the time, or
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she calls on the services of young people.” Most of the other men agreed with
these comments, as did most of the women.

These words show that women have historically been perceived as
fragile individuals, often deemed incapable of engaging in various agricul-
tural tasks such as ploughing, mowing, clearing, and applying herbicides
and pesticides. Consequently, women were typically relegated to roles
centred around harvesting, processing and trading agricultural products.
This perception of women’s fragility perpetuated by men has served as the
foundation for the myriad challenges and obstacles women face in agricul-
ture. Their empowerment becomes compromised when they rely on men
to fulfil their basic livelihood requirements.

Socio-cultural factors linked to gender: In response to the same question
about women’s fragility, some women from Benin assert:

In our locality, tradition forbids women to carry out agricultural activi-
ties that keep them bent over for long periods, or that favour the passage
of sand through their legs ... If a woman doesn’t respect this prohibition,
she risks losing her fertility, and most of us here believe in this.

This answer clearly reveals that, in some traditions, engaging in agricul-
tural tasks that involve prolonged bending can potentially lead to health
issues for women, as it is believed that this posture may cause the accumu-
lation of air in the uterus, contributing to certain diseases. Additionally,
there is cautionary advice for women to avoid allowing sand to pass
through their legs.

Perceptions of pregnancy and maternity: Women’s biological condition
is often viewed as a hindrance to engaging in agricultural activities, with
men doubting their ability to manage large farms effectively.

Marital dynamics: Traditional practices in various African countries,
including Benin, dictate that married women relocate to their husbands’
homes, leading to the belief that women cannot independently own farms.
Inheritance for young women is often seen as a gift from their husbands,
and any land they possess is considered the husband’s property.

Limited access to farm labour and equipment: To increase their labour
for competitive production, women sometimes need to hire male labourers
for some strenuous tasks like land clearing and ploughing, but men may
not always provide satisfactory services. This leads to neglect of women’s
needs and potential exploitation.
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+ Influence of tradition (patriarchal system): Embedded in a patriarchal
system, married women are expected to be subservient to their husbands
in all aspects, including agricultural activities. Men may view women’s
agricultural pursuits as a challenge to their authority and may resist
supporting them.

Limitations in research approaches contribute to gender-based inequalities
in research

The participatory research synthesis (community-based research) also exam-
ined the potential sources of gender inequalities prevalent in agricultural science
studies. Despite the lack of statistical correlation with sampling methods or
obvious techniques well-known in the meta-analysis results, the process high-
lighted the complexities surrounding this issue. By carefully analysing the data,
possible explanations and solutions gradually emerged, offering a roadmap for
addressing these persistent disparities in the field. Through this deliberate
exploration, a clearer understanding emerged, underscoring the importance of
unpacking the underlying factors contributing to gender imbalances in agricul-
tural science research.

Interviews with male and female farmers identified several factors associ-
ated with gender disparities in agricultural research and gathered approaches to
solving these factors. These factors and their solutions are summarised below.

« Patriarchal norms influence expression: The patriarchal system often
marginalises women’s voices in public settings, leading to situations
where women may be excluded from interviews without their input being
sought. As a solution, questionnaires and data collection tools should
explicitly require women’s presence to provide their perspectives, and
arrangements should be made to involve both farmers and their wives in
household surveys.

+ Scope of surveys: Some surveys tend to focus solely on household heads,
neglecting the roles and insights of other household members. Potential
solutions include appointments scheduled with both producers and their
spouses for household surveys; questionnaires incorporating gender-
related queries to capture diverse viewpoints; training programmes should
sensitise investigators on the socio-cultural norms prevailing in the target
communities before fieldwork commences; and efforts should be made to
engage local data collectors familiar with the community context.
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+ Education disparity: The perception that women have higher illiteracy
rates often leads to the biased selection of male participants for agri-
cultural surveys, as reported by men. To overcome this challenge, the
participation of both women and men farmers should be a key criterion
in household selection for data collection, ensuring a more inclusive and
representative data-gathering process.

« Communication barriers: Women often feel hesitant to speak openly in
the presence of their husbands and may decline engagement with research-
ers. To face this challenge, initiatives should focus on raising awareness
among women about the importance of their participation.

+ Selection of interviewers: Interviewers sometimes overlook engaging
with women, perceiving them as incapable or lacking knowledge of farming
activities. As a solution, the involvement of both women and men should
be a key criterion in selecting households for data collection.

+ Religious and gender considerations: In certain religious contexts, inter-
actions between men (especially strangers) and women may be restricted.
It is therefore advisable to have female data collectors engage with women
and male collectors with men during the acquisition of agricultural data,
respecting religious norms and ensuring ease of communication.

+ Scheduling interviews: Women’s availability for interviews is often
limited due to domestic responsibilities. In this case, data collectors could
schedule interviews at times convenient for women, facilitating their
active participation in data-collection processes.

Suggestions from farmers for gender-inclusive research methodology

Based on this case study, which has enabled us to gain a deeper understanding
of the roots of gender disparities in agricultural research, several suggestions
have been made directly by stakeholders in the agricultural world and benefi-
ciaries of agricultural research results (i.e. farmers themselves) and are worthy
of mention.

Proper structuring of questionnaires and data collection forms should
mandate the presence of women to address specific inquiries. To emphasise the
significance of women’s involvement, data collectors should refrain from posing
identical questions to both men and women. Biases in surveys incorporating
gender aspects often stem from question formulation and the language used
by data collectors to convey messages. Furthermore, farmers have highlighted
their sensitivity towards gender-related topics, underscoring the importance
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for researchers to carefully select appropriate wording when crafting question-
naires for gender-inclusive research.

Discussion

The various statistical results obtained relating to the gender distribution of
teaching and research staff, positions of responsibility in training and research
structures, and the composition of research teams and financed projects show
a persistent disparity in the three West African countries, disadvantaging girls
and women. This suggests that in Benin, Céte d’Ivoire and Niger, the issue of
gender-based inequalities in agricultural sciences remains a major challenge
(Question 1).

When considering the evolutionary dynamics of students enrolled and
trained in the various fields of agricultural sciences at public universities,
the results reveal a relative increase in girls/women statistics, albeit slight,
between 2005 and 2021 in Benin, and between 2012 and 2023 in Cote d’Ivoire.
This trend in the dynamics of the statistics suggests slight progress towards
gender equality in the enrolment and training of female students in the agri-
cultural sciences in these two West African countries (Question 2). This could
be explained, in part, by the efforts of the governments of both countries to
provide free nursery, primary and lower-secondary education.

Based on our findings, it is evident that gender inequalities in agricul-
tural research and development in West Africa are shaped by a complex set of
structural and cultural barriers (Question 3). Understanding these barriers
is essential not only for promoting equality in agricultural work but also for
informing more inclusive and context-sensitive research practices. Through our
investigation, we have gained insights into barriers to equality in agricultural
work as well as research. Though not the primary focus of this study, we want
to emphasise the importance of increasing equality in agricultural work.

It is imperative to ensure that women have equal access to and ownership
rights over agricultural land. This objective can be pursued through legal
reforms and awareness campaigns that challenge the traditional notion of
land ownership as a male prerogative. Furthermore, it is crucial to address the
perception of women as fragile and incapable of engaging in specific agricul-
tural tasks.

Training programmes should be established to equip women with the neces-
sary skills and knowledge to participate in a broader spectrum of agricultural
activities. Cultural beliefs and practices that hinder women’s involvement
in agriculture must be confronted. This can be achieved through community
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dialogues, awareness campaigns and educational initiatives that challenge these
entrenched norms and promote gender equality. To promote equal participation,
women should have equal access to farm labour, equipment and agricultural
services such as training, credit and extension support. This can be achieved
through targeted programmes that address the specific needs and challenges
faced by women in agriculture. Additionally, men should be educated about the
benefits of gender equality and encouraged to support and empower women
in agricultural endeavours. Finally, data-collection processes by researchers in
agricultural science must be inclusive, capturing the experiences and perspec-
tives of both men and women. Data collectors should be trained to be sensitive
to gender issues, ensuring that women’s voices are adequately represented in
the research and development process.

Farmers’ observations of these inequalities have highlighted notable biases
in the sampling methodologies that are commonly employed in agricultural
studies, which frequently lead to the exclusion of certain gender groups from
the resulting research outcomes and from the dissemination of agricultural
technology innovations. The gender of the researcher or data collector, as well
as the process of gathering agricultural data from farmers, introduces addi-
tional sources of bias into data collection and subsequent analysis. Societal
norms often impede access for male data collectors to obtain information
from female farmers during surveys, necessitating respectful adherence to
local socio-cultural norms and practices throughout the research process.
Addressing the identified disparities voiced by both male and female farmers,
proposed solutions centre on five key points: (1) structuring questionnaires and
data collection forms to mandate women’s participation is explicitly required
in specific responses; (2) scheduling household surveys to include both farmers
and their spouses to capture a more complete household perspective; (3) incor-
porating local individuals among data collectors to improve familiarity and
trust within communities; (4) facilitating gender-congruent interactions in
agricultural data collection by pairing women farmers with female data collec-
tors and male farmers with male counterparts; and (5) coordinating interview
timings based on women’s availability to enhance their engagement and provide
equitable opportunities to participate.

The solutions advocated by farmers call for the implementation of tailored
approaches in designing agricultural research protocols and the execution of
field surveys. These strategies encompass the adoption of statistically robust
sampling techniques to ensure the inclusive representation of women, men and
all marginalised groups among the target populations in research endeavours,
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thereby supporting more accurate, equitable and applicable findings across the
agricultural sector.

Conclusion

Women are still underrepresented in agricultural sciences in Benin, Cote
d’Ivoire and Niger, with some variations in the statistics from one country
to another. This underrepresentation is quite pronounced in both the catego-
ries of registered learners and graduates. The same is true for teaching staff
in public universities, in the governance of universities and their structures,
within research teams, and for leadership in drafting and coordinating research
projects. It should be noted, however, that the lack of a database on the gender
distribution of disaggregated statistics in several universities and research
centres in West Africa may be a limitation in assessing the evolutionary trend
of these statistics.

Gender disparities serve as substantial impediments to progress and develop-
ment within societies. As a result, it is imperative that scientific investigations,
often utilised to devise solutions and innovations, are meticulously structured
to mitigate any inherent gender biases in their methodological frameworks.
To facilitate the attainment of research outcomes conducive to establishing
comprehensive and participatory solutions and technologies, this study has
elucidated various facets of agricultural research that contribute to gender
inequalities, pinpointing the associated factors and strategies for curtailing
such biases. The disparities identified within agricultural research encompass
socio-demographic considerations, such as cultural norms and land ownership
practices, biological elements including pregnancy and maternity concerns, and
organisational or institutional factors like the structuring of surveys, survey
design and the recruitment of interviewers. By considering these barriers and
implementing these recommendations, researchers are encouraged to criti-
cally engage with and reduce gender bias in their work, ensuring that gender
perspectives are meaningfully integrated, an essential step towards fostering
inclusive and sustainable development.
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CHAPTER 5

Uncovering Indigenous Women in STEM:
A First Approach from Mexico

David Navarrete G.

Introduction

The Programa de Apoyo a Mujeres Indigenas en Ciencia, Tecnologia, Ingenieria
y Matemadticas (PEPMI) was launched in 2018.' This was the first programme
of its kind in the history of Mexico due to three articulated components: (1)
its target population (indigenous women with PhDs); (2) the level of training
at which it operated (postdoctoral); and (3) its focus on Science, Technology,
Engineering and Mathematics (STEM) fields. Furthermore, the programme
included a range of supplementary supports for the fellows that is not typically
encompassed in conventional scholarship schemes, providing them not only
with a living stipend but also significant resources to carry out their research.
PEPMI lasted five years (2018-2022). Its main objective was to support
indigenous women in the initial stage of their scientific careers by linking
them to the country’s research sector through a three-year postdoctoral stay.
A second objective was to provide indigenous women with the opportunity to
strengthen their skills and expertise for the generation of scientific knowledge
in their areas of specialisation. Thirdly, it was expected that the enhanced
scientific skills and expertise would facilitate the fellows’ ability to contribute
to the development of their communities and the country as a whole. At the end
of the programme, it was expected that the fellows would have the necessary

1 Programme to Support Indigenous Women in Science, Technology, Engineering and Mathematics.
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attributes to serve as role models to encourage greater participation of indige-
nous women in STEM fields, where they are particularly underrepresented.

A research study evaluating the academic experiences of PEPMI grant-
ees ran parallel to the operation of PEPMI. The central purpose of the study
was to document the academic profile of the grantees, their postdoctoral
research experiences and the main academic results obtained at the end of
the programme. As part of the data collection process, remote questionnaires
were administered and visits were made to grantees at their research centres.
Individual semi-structured interviews were also conducted, both in person and
online, at various points during the postdoctoral period. Additionally, focus
groups were conducted to gather further perspectives on the grantees’ personal
and research experiences. The study provided original information on the target
population and useful data for partner institutions to assess the final results of
PEPML. It also served to identify the niche occupied by the programme and to
raise awareness of its existence and relevance among scholarly circles.

Via PEPMI, a total of 12 young indigenous women scientists from different
states and ethnic groups in Mexico were awarded scholarships. In addition to
the significant benefits PEPMI brought to the grantees, the programme yielded
knowledge and insights about a set of relevant topics that were not initially
anticipated. Insights gained included the educational and professional barriers
and opportunities for young indigenous women wishing to pursue scientific
careers, as well as the policy and practical conditions in public research centres
to host innovative programmes that foster social inclusion. This chapter seeks
to shed light on the experiences of indigenous women who have reached the
highest levels of academic training in STEM disciplines by highlighting addi-
tional knowledge and insights not covered in the original evaluation of PEPMI
(Navarrete G. et al.,, 2023). Subsequently, the chapter aims to contribute to an
understanding of the different challenges and opportunities of minority and
disadvantaged sub-groups of women, and to the development of more effective
strategies to address the specific gender gaps that affect them.

In the opening section, I examine the context in which PEPMI operated and
the design components that made it stand out as an innovative programme,
shedding light on the statistically small but socially relevant segment of the
country’s young indigenous women with the interest and preparation to pursue
a scientific career.

Based on the information gathered in the evaluative research study on the
academic trajectories and postdoctoral research projects of the grantees, the
second section of the chapter reflects on the contribution that programmes
such as PEPMI can make to advancing our knowledge of the personal capacities
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and contextual factors that enable women from historically marginalised indig-
enous communities in Mexico to advance in their academic and professional
pursuits. The second section also draws attention to the value of supporting
and promoting the work of young indigenous women engaged in cutting-edge
research. The project’s emphasis on supporting and promoting fellows made
a significant contribution to challenging and reshaping prevailing negative
stereotypes and prejudices about indigenous women in Mexico, particularly
regarding their capabilities in science and participation in STEM fields.

Part three presents a reflection on the scope and limitations of PEPMI by
addressing the question: Are postdoctoral fellowships an appropriate way to
support and promote the professional development of indigenous women scien-
tists, particularly in STEM fields, and are investments at the individual level
an effective strategy to advance broader social and gender equity goals in the
Mexican scientific system? As will be demonstrated in the following sections,
the PEPMI results provide a positive answer to both questions.

Through the discussion of the context surrounding PEPMI, the value of
the programme for grantees and a broader understanding of the experiences
of indigenous women scientists in Mexico and the limitations of PEPMI, the
chapter aims to provide an overview of the programme, including successes and
areas for future improvement. In all, through reflection, the chapter aims to
provide insights for those looking to better understand the challenges faced by
indigenous women scientists and those looking to implement programmes to
support them.

An innovative programme: The context and rationale
surrounding PEPMI

Recruiting indigenous women with PhDs in STEM fields was one of the
first challenges that the PEPMI coordinator and her team at the Centro de
Investigaciones y Estudios Superiores en Antropologia Social (CIESAS) faced
when starting the programme in the spring of 2018. At the invitation of the
coordinator, I participated in several working meetings where the topic was
discussed. It was difficult to find candidates, given the specific requirements of
the programme.

The solid experience of CIESAS in operating postgraduate scholarship
programmes for indigenous peoples offered valuable information about indig-
enous women with doctorates (Navarrete G. & Gallart, 2018).? The landscape

2 CIESAS has operated two different postgraduate scholarship programmes for indigenous people but

articulated sequentially and in their design and objectives. The first, the Programa Internacional
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was very different from twenty years prior, when practically nothing was
known about indigenous women with doctorates (Navarrete G., 2013).
CIESAS’s extensive network of contacts, including indigenous fellows and
alumni of the scholarship programmes, together with the relationships estab-
lished over twenty years with the institutions and graduate programmes where
they have studied, has proved a useful resource. However, it was insufficient
for the specific outreach required for PEPMI. While previous indigenous-
focused postgraduate fellowship programmes were open to candidates from all
disciplines of knowledge, the stipulation that applicants have a robust history
of practical work and social commitment meant previous scholarships were in
social sciences and humanities fields. PEPMI’s focus on STEM disciplines was
uncharted territory.

Resources and expertise from CONACYT (Mexico’s National Council of
Science and Technology), PEPMI’s funding partner institution, together with
the International Development Research Centre (IDRC) were also leveraged
in the effort to identify eligible candidates for PEPMI. Created in the 1970s,
CONACYT was the public institution responsible for drawing up the country’s
science and technology policies and for promoting and strengthening its scien-
tific and technological development.® It was also the main public body that
awarded scholarships for postgraduate studies. CONACYT therefore had an
extensive database of its scholarship recipients, although only in recent years
has it begun to record their ethnicity. Despite its utility, the information in
question lacked sufficient consistency and was not frequently updated. The
distribution of the initial PEPMI call for applications to the email inboxes of the
former PhD fellows with whom CONACYT had a record-keeping relationship
yielded modest results. The two rounds of grants were also publicised through

de Becas de Posgrado para Indigenas (IFP Mexico, for its acronym in English), began in 2001 and
concluded in 2013 (Navarrete G., 2013). Funded by the Ford Foundation, it was the first master’s and
doctoral scholarship programme aimed at the indigenous population in Mexico. Shortly before the
conclusion of this programme, which yielded successful results, and with the aim of providing continu-
ity to a type of intervention that continued to be relevant and necessary, in 2012 CIESAS managed to
attract the interest and funding of CONACYT, giving rise to the Programa de Becas de Posgrado para
Indigenas (PROBEPI). This programme continues to date. For an introduction to PROBEPI, see http://
becasindigenas.ciesas.edu.mx.

3 In May 2023, the General Law on Humanities, Sciences, Technologies and Innovation was enacted,
which introduced changes in the functioning and name of CONACYT, which became the Consejo
Nacional de Humanidades, Ciencias y Tecnologias (CONAHCYT, National Council for Humanities,
Sciences and Technologies). In November 2024, CONAHCYT disappeared, being replaced by the
Ministry of Science, Humanities, Technology and Innovation (SECIHTI, for its acronym in Spanish).
The acronym CONACYT, which was in force during the implementation of PEPMI, will be used in
this text.
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other media; these included the websites of CIESAS, CONACYT and other
higher education institutions offering STEM degrees.

Despite these resources, the number of applications received was lower than
expected. The result can be attributed to several factors. It is not uncommon for
the inaugural calls of new fellowship programmes to attract a smaller number
of applications than those received in subsequent promotions, when the exist-
ence of the programme and the opportunities it offers have become more widely
known. Further, the number of scholarships on offer — 10 in each PEPMI call
- may have discouraged some applicants from applying because they assumed
that their chances of obtaining a scholarship would be low. Eligibility criteria
for scholarship applicants, which included having to carry out the postdoctoral
stay in a public research centre and the requirement to develop a project aligned
with CONACYT-prioritised lines of knowledge generation and application, may
have limited the number of applicants as well.*

Critically, the programme’s target population, indigenous women holding
doctoral degrees in STEM disciplines, is limited in size, and there are no precise
data on the population, as scant attention has been devoted to the matter. It is
nevertheless acknowledged that their number is very limited, which is partly
related to the number of indigenous women entering university and those who
manage to study at the doctoral level.

The following data overview establishes population characteristics. In
2020, the mean level of schooling among women aged 15 and over who speak
an indigenous language was 5.8 years (INEGI, 2022).° As might be anticipated,
indigenous women represent only a small minority of those pursuing higher
education. In the 2021-2022 academic year, only 33 106 women speakers of
indigenous languages (MHLI)® were registered as pursuing a bachelor’s degree,
representing 0.7% of the total national enrolment at this level of education. In
the same academic cycle, there were 593 MHLI enrolled in master’s programmes

4 The CONACYT System of Public Centres — under the SECIHTI since 2024 — comprises 26 scientific
research and specialised human resources training institutions. Spread across the country, these scientific
institutes develop different research lines. Ten centres specialise in exact and natural sciences, eight in
technological development and eight in social sciences research (https://secihti.mx/cp/). They represent
a significant and influential element of Mexico’s scientific system, which encompasses a broader array
of research institutions, including those affiliated with the country’s public and, to a lesser extent,
private universities.

5 The National Commission for the Development of Indigenous Peoples shared data based on a 2015 census
that 51.1% women and 48.9% men in the overall population of the country are indigenous (Gobierno de
México, 2018). This figure represents just under 6% of the total population of the country.

6 MHLI is the Spanish abbreviation for Mujeres Hablantes de Lenguas Indigenas.
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(0.19% of the national master’s enrolment) and 104 enrolled in doctoral
programmes (0.18% of the national doctoral enrolment) (ANUIES, 2022).”

In general, Mexico’s indigenous population faces low levels of access to higher
education. The limited rates of indigenous peoples in higher education can be
attributed to a number of factors, including poverty, difficulties in accessing
university education services due to geographic isolation, the low quality of
education received at previous levels, and, until recently, a dearth of institu-
tional support for higher education.® Despite the longstanding awareness of the
educational disparities between indigenous and non-indigenous individuals and
the adverse implications of this for Mexican society, the most significant legal
reforms and institutional initiatives exclusively targeting indigenous students’
access to higher education date to the early 2000s (Didou, 2011; Navarrete G.,
2017). Prior to that, disadvantageous competition with students from more
fortunate socio-economic sectors and with superior academic preparation was
the norm for indigenous students in pursuit of scholarships.

For indigenous women, the problems described above were compounded
by several additional difficulties. The dominant patriarchal culture of most
indigenous groups, the reproductive role assigned to women, their family
responsibilities centred on child-rearing and housework and stereotypes
characterising them as less competent are all factors that hinder their formal
educational progression (Navarrete G. et al., 2023).

Barriers for women in STEM fields are similar to those reported in Mexico
and in Latin America for women in general (Andrade Baena, 2023; Bello &
Estébanez, 2022; IPADE & Movimiento STEM, 2020; ONU Mujeres, 2020). For
most indigenous women, poverty and racial discrimination are two important
additional factors. Women are not a homogeneous group, nor are their barri-
ers and opportunities to access and participate in these disciplines. However,
intersectionality, or an understanding of how an individual’s multiple identities
impact their experiences, is often overlooked. In her recent study on the gender
gap in STEM in Latin America, Assorbi (2023) found that 120 out of 154 recent
gender-sensitive STEM education initiatives in 17 Latin American countries,

7 No information was located on self-identified indigenous women pursuing university studies. Self-
ascription is another legally recognised criterion for the classification of the indigenous population in
Mexico. The average level of education among these women is 9.9 years (INEGI, 2022), higher than those
who speak an indigenous language. However, few are likely to go on to study for a doctorate. In Mexico,
about 1% of the population has a doctorate.

8 Numerous reports, research and empirical studies have highlighted the importance of these factors among
the various barriers to greater participation by indigenous people in higher education. See Carnoy et al.
(2002); Gonzalez Girén and Martinez Garcia (2022). These limitations help explain the low percentage of
the indigenous language-speaking population with higher education: 4.7% in 2015 (CDI, 2015).
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including Mexico, do not have an intersectional perspective at all, “targeting
only girls and women in general, regardless of other socio-economic character-
istics that may be related to their exclusion from access”. To develop effective
programmes and policies aimed at reversing inequalities and discrimination, it
is essential to design them with intersectionality in mind.

It was in this context that PEPMI was launched and implemented. However,
it must be stressed that this did not occur in isolation. Over the last 20 years,
numerous organisations and institutions in Mexico have developed proposals
and initiatives at different levels with the objective of reducing gender-based
gaps and promoting women’s scientific vocations in STEM fields.® However,
none of these actions targeted indigenous women. The implementation of
PEPMI, with its additional focus on the post-doctoral level, made this popu-
lation group and its specific needs in the final stage of the lifecycle visible.’ It
also provided a first insight into the challenges and opportunities encountered
by young indigenous women in their pursuit of research positions and involve-
ment in scientific and technological production within STEM fields.

The duration of the scholarships was three years, which was one year longer
than the standard duration for a postdoctoral fellowship in Mexico at the time.
In addition to the support provided by CONACYT for postdoctoral fellowships
(including a monthly stipend for the fellows’ expenses, a lump sum for relo-
cation and installation expenses, and medical services in the public health
system), IDRC’s participation injected funding for research and dissemination,
as well as a seed fund for community projects or activities. Research funding
was ‘demand-driven’ or ‘tailor-made’, allowing each grantee to define what
she needed for her research project. Grantees were also eligible for funding to
improve their English language skills.

In accordance with the agreement between the programme partners,
the postdoctoral stays were to be carried out in one of the 26 public research
centres (CPI) of CONACYT. The host research institution provided an expe-
rienced researcher and subject matter expert as a tutor for each postdoctoral
fellow. The tutors offered guidance on the design and development of research
projects, including financial aspects, which were often unfamiliar to the post-
docs. They also aided with training of specialised programmes and laboratory
equipment, the planning and implementation of human resources training

9 For an overview of the main proposals and actions implemented, see Andrade Baena (2023); Ramirez
Hernéandez et al. (2022).

10 | adopt the concept of ‘lifecycle’ as employed by numerous scholars to signify the various stages women
traverse in their relationship with science. These include the early years of childhood and primary educa-
tion, followed by secondary education, higher education, and finally, research positions and scientific and
technological production.
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activities (including teaching and thesis direction) and the dissemination of the
results of the grantees’ research.

The physical and human research infrastructure provided by each CPI, and
the importance of the tutor in supporting and facilitating the work of the fellows
in the abovementioned aspects, illustrate the value and formative benefits that
postdoctoral periods can have. This highlights the necessity for institutional
support for this purpose. Although the postdoctoral period is typically regarded
as a time dedicated to advancing research in one’s chosen field, for young indig-
enous scholars who have recently completed their doctoral studies, it is more
than just an academic experience. It also provides an opportunity to expand
their personal and professional networks and to develop self-confidence.

A further noteworthy aspect of the PEPMI design was the incorporation of
the aforementioned research study. Despite the proven value of these types of
studies accompanying the development of fellowship programmes, it is not a
common practice to allocate funding for the purpose of evaluating a fellowship
programme. This component guaranteed the availability of comprehensive
documentation of the academic experiences of the fellows during their tenure
at the conclusion of PEPMI. Furthermore, the analytical component of the
study enabled the programme’s projections to be extended beyond their inter-
nal dimension and disseminated in specialist forums.

The innovative nature of PEPMI was also evident in the institutional spaces
where it was implemented. The presence of indigenous postdocs and the exist-
ence of a programme specific to their gender and ethnic identity was a novel
phenomenon in the CPIs where the grantees carried out their stays. In most of
these scientific institutes, research has been conducted on indigenous commu-
nities. These communities and their members tend to be seen as research
subjects rather than actors in their own development.

This perception changed among many of those who had the opportunity to
interact with the grantees and gain insight into their scientific research capa-
bilities. The research team also conducted interviews with senior CPI staff and
fellows’ tutors, which served as a further catalyst for challenging these stere-
otypes. These discussions, in conjunction with the questionnaires distributed
to the tutors at the outset and conclusion of the postdoctoral fellows’ tenures,
and participation of several tutors in select collective work meetings convened
by the Programme Coordination with grantees, compelled the tutors to engage
in more profound reflection concerning the ethnic and gendered attributes
of the postdocs and how these attributes influenced their research projects.
Furthermore, the tutors were encouraged to consider broader issues, such as
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the lack of social inclusion policies and the systematic underrepresentation of
indigenous women in the country’s scientific institutions.

Dismantling stereotypes and biases: Twelve young indigenous
women scientists

Additional PEPMI eligibility criteria included having obtained a PhD within a
period of no more than five years (i.e. in 2013 or later) and having a high-qual-
ity academic profile and production. Applicants were also required to have been
accepted to engage in research pertaining to a specific line of knowledge gener-
ation and application, as developed within a CONACYT CPI.

Two calls for applications with national coverage were made, one in 2018
and the other in 2019. The applications were evaluated by CONACYT, which
selected a group of 12 indigenous women from the centre and south of the
country, belonging to seven different ethnic groups (see Table 1). The first
cohort of six postdoctoral researchers commenced their tenure in 2018 and
concluded in 2021, while the second group’s tenure was from 2019 to 2022.

The grantees were between 31 and 49 years old, with the majority (8) falling
within the 31-37 age range. Six were single, five were married and one was
divorced. Four of the married women had one child and one had two children.
The grantees were born in localities in central and southern Mexico, where the
highest percentage of the country’s indigenous population is located: four of
them were born in Yucatan, four in Oaxaca, two in Chiapas and two in the State
of Mexico (Figure 1). The grantees belong to the following indigenous groups:
Mayan (4), Zapotec (2), Mixtec (1), Mazatec (1), Mam (1), Tseltal (1) and Otomi
2.

The research study identified the educational and professional profiles of
the grantees. It also identified the motivations and circumstances that enabled
them to pursue their formal studies to doctoral level. From the findings
common elements and experiences emerged that speak to the personal capaci-
ties and contextual factors that enabled women from indigenous communities
in Mexico to progress academically and professionally.!* This cohort is charac-
terised by its ability to recognise and seize opportunities at hand, even in the
face of constraints.

The group of indigenous women recruited and supported by PEPMI had
outstanding knowledge capital and skills for study and scientific work. At the
same time, they lacked certain tools and needed to strengthen other skills

11 The following reflections are based on the data contained in Navarrete G. and Garcia Martinez’s (2023)
unpublished report.
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Figure 1: Map of grantees’ places of origin

that were important for their long-term success in STEM (e.g. networking,
technical laboratory skills and English language skills). The clarity provided
by the research study on these issues facilitated a more precise allocation of
programme resources and support.

A primary commonality among grantees is that they are of recent genera-
tions of indigenous people who continue to contend with social inequity yet have
witnessed partial improvements in their living conditions compared to older
generations, in part due to the implementation of various public programmes
and policies over recent decades (CONEVAL, 2019). It is also noteworthy that,
in comparison to other states with sizeable indigenous populations, the number
of higher education institutions in the states of origin of the fellows — Oaxaca,
Yucatan, Chiapas and the State of Mexico — has increased in the present century,
thus facilitating greater availability of educational opportunities for the indig-
enous population.'?

A further common experience among the fellows is that they received their
entire education, from elementary level through to postgraduate studies,

12 Notwithstanding the considerable obstacles faced by indigenous women, the educational trajectory
of PEPMI grantees illustrates that educational opportunities are gradually expanding. Furthermore,
although not exceeding the narrow range of MHLI pursuing a postgraduate degree noted in the
previous section, a recent investigation revealed that the number of MHLI engaged in master’s degree
studies increased twofold between 2016 and 2022 (outnumbering men in the latter year), while the
number of those pursuing a doctorate rose threefold over the same period (approaching parity with
men) (Romero-Lépez & Anell-Parra, 2023).

— 108 —



UNCOVERING INDIGENOUS WOMEN IN STEM

within the public education system. This underscores the importance of free
public education in Mexico for a vast array of socio-economic groups, includ-
ing indigenous women. Additionally, several of the postdocs highlighted the
significance of having received a publicly financed scholarship (at the state or
national level) during one or more stages of their pre-university education. The
recipients of those scholarships attested that the scholarships were essential
to continuing their studies. This is also the case regarding their postgraduate
studies (master’s and doctorate), for which all the grantees received a grant
from the federal government through CONACYT.

At the time of applying for the scholarship, most grantees had already gained
work experience in areas related to their interests and specialisations. One was
a laboratory manager in a private company, one worked in the food industry
and others were teaching at their home universities. These activities tended to
be undertaken between the completion of their bachelor’s degree and the start
of their master’s degree. Nine of them also engaged in volunteer work, which
was also related to their professional interests.

The family backgrounds of the fellows are similar in terms of educational
attainment. There has been significant progress in their generation’s level of
education compared to that of their parents and especially their grandparents
(see Chapter 11 for similar findings in a sample of Bolivian women in STEM).
The information provided by the postdocs shows a very low level of educational
attainment for their grandparents: grandparents were illiterate, did not attend
primary school and only in a few cases did they manage to complete it. The
case of one grandmother who completed sufficient studies to become a teacher,
stands out as unique.

The parents of the grantees and their siblings have higher levels of educa-
tion when compared to grandparents, with the siblings being relatively more
likely to have a baccalaureate or bachelor’s degree. Even then, in all but two
cases, the grantees are the most highly educated members of their families and
hometowns. The grantees come from low-income families, with fathers who are
small farmers, labourers, artisans, small traders and, in three cases, primary
school teachers. Among the mothers, there were housewives, kitchen helpers,
domestic workers and two primary school teachers.

Grantees also report receiving high levels of support from their nuclear
families. This crucial support enabled almost all the grantees to complete their
studies within the deadlines set for each level of education. Family support
included financial, emotional, moral and motivational supports. This involved
a demanding and time-consuming effort on the part of the grantees’ parents.
In addition to this support, there were siblings — usually the eldest — who also
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contributed financially to their sisters’ studies and other close relatives who, in
some cases, hosted the scholars in the city they were studying.

The motivations and pathways to STEM specialisation of the indigenous
women supported by PEPMI are particularly relevant. Among other reasons,
it allows identifying traits that differentiate them from women from other
social backgrounds who also work in STEM fields. These are not young female
scientists with only theoretical interests or oriented towards market-driven
technological development. Their lines of research are oriented towards the
production of socially useful knowledge, especially for disadvantaged groups.
As members of disadvantaged groups themselves, grantees have important
perspectives to offer. Growing up in or close to rural contexts and direct
knowledge of the problems of the respective populations have permeated their
research interests. The desire to learn more and to look for ways to improve the
living conditions of their communities, and with wider social projections, was
clear in their postdoctoral research projects. One fellow expressed this link in
the following way:

In the rural community, agriculture was one of the main activities carried
out by both men and women, but many have abandoned this activity and
opted to work in the nearest cities. I grew up in an agricultural environment,
which sparked my interest in seeking development options that make appro-
priate use of the resources and capacities of rural farming communities.

Another fellow emphasised the significance of her status as an indige-
nous woman:

As a woman from an indigenous community, I am acutely aware of the
specific needs of rural communities. This has informed my decision to
pursue studies in the field of sustainable rural development. To a greater
or lesser extent, my research can contribute to the well-being of rural
families. Furthermore, my status as an indigenous woman affords me a
greater degree of empathy, which enables me to develop my research with
greater motivation.

Another motivating factor that encouraged grantees to pursue a STEM special-
isation was the influence of their family members, particularly their fathers,
followed by their mothers, and in some cases, their grandparents and siblings.
Grantees also pointed to the role of secondary and high school teachers in
fostering their interest in mathematics and science as relevant. By the time
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they reached university and graduate school, their vocation was clearly defined.
Nevertheless, the assistance provided by some of the professors in these
academic settings was of particular importance. The professors’ support facili-
tated the formation of networks and identification of potential opportunities.
Additionally, they offered well-informed guidance on suitable pathways and
academic institutions for studies and developing a scientific career.

PEPMI and its associated study represent a significant initial step in the
national agenda to enhance the representation and participation of indige-
nous women in science in Mexico. The information summarised in this section
documents the existence, profile, interests and scientific work of a subset of
indigenous women about whom no prior information was available. Viewed
from a wider perspective, their trajectories reflect on the access routes to
scientific careers for the larger, albeit small, population group to which they
belong. They are the tip of the iceberg of a larger but to date unknown universe
of indigenous women with interest and capacity to contribute to the production
of scientific knowledge in the country.

Reflections on the contributions, scope and limitations
of PEPMI

Latin America is one of the two regions in the world in which gender parity
has been achieved among researchers, with women representing approximately
45% of the total number of researchers (Bello & Estébanez, 2022). Although
nowhere near the heights of countries such as Venezuela (60%), Argentina (53%)
and Uruguay (50%), Mexico has experienced recent improvements towards
gender parity: from 2000 to 2016 female participation in the total number of
researchers increased from 28% to 33%. This increase in women’s participation
in research is the result of the various policies and programmes implemented at
different levels this century. However, the lack of parity also speaks to the need
for continued vigorous and sustained action to improve women’s participation
in STEM. One of the key arguments made in this chapter is that PEPMI has
made contributions towards the achievement of this goal.

It would be inaccurate to suggest that a scholarship programme that
supported 12 women and was in operation for five years had a significant impact
on a large scale (see Chapter 10 for information about a set of programmes
designed to benefit women in STEM across the Global South). However,
PEPMI was not designed to achieve large numbers or to prompt immediate far-
reaching transformations. Rather, its aim was to have a qualitative impact
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on two main levels: first, enhancing the careers of its grantees; and second,
increasing the visibility of indigenous women scientists.

Regarding the first, the programme was successful in reinforcing the skills
and knowledge necessary to put the postdocs in better positions to continue
their aspirations and efforts to develop professionally as scientists. It allowed
grantees to become known and to broaden their networks in their small and
competitive fields of research. With one exception,'® all fellows expressed a
high degree of satisfaction at the end of their postdoctoral stay. One case exem-
plifies this:

I am very happy with what I have achieved with this great opportunity. It
was an enormous learning experience. Apart from working with my tutor,
it has allowed me a lot of autonomy, to know how to move, how to carry out
my own processes as a researcher, and it has also helped me to train myself
a great deal.

Secondly, by focusing on indigenous women, the programme recognised,
addressed and documented the existence of a subset of women that has largely
been ignored in efforts to increase women’s participation in STEM in Mexico or
Latin America more broadly. PEPMI allowed for the understanding and subse-
quent addressing of challenges faced by indigenous women at the postdoctoral
level. Indigenous women in STEM are faced with limited access compared to
other women attempting to establish or establishing a presence in science. In
addition to their gender and socio-economic status, stereotypes about their
ethnicity reinforce the widespread questioning of their ability to become
relevant actors in scientific production. One fellow, a PhD and specialist in poly-
meric materials, recalled the following about her initial postdoctoral period:

When I arrived here, I did see that part of being indigenous, I did have that
conflict, didn’t I? That they expected someone different and they didn’t
believe that one had indigenous origins ... they didn’t think that an indig-
enous person could have a postgraduate degree ... But I should clarify, not
from the researchers, but from the students.

The PEPMI programme has been instrumental in addressing the perva-
sive stereotypes and prejudices that have historically been directed towards

13 The grantee who expressed some dissatisfaction attributed this mainly to the lack of support she
received from her tutor. Conversely, she indicated high satisfaction with her CPI as a venue for conduct-

ing research and expanding her professional contacts and networks.
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indigenous women in Mexico. In addition to its focus on indigenous women
scientists in STEM, PEPMI moved beyond the conventional limitations of
fellowship programmes — which are typically constrained to their operational
implementation - by incorporating a component to ensure the visibility of the
programme’s existence and outcomes. A pivotal element of PEPMI’s dissemi-
nation efforts was the availability of the information, analysis and reflections
provided by the research study as the programme developed. An account of the
programme’s outcomes was published at its conclusion, accessible to a broad
readership (Navarrete G. et al., 2023).

One of the aims of the programme was for the grantees to acquire or rein-
force the attributes necessary to serve as role models, thus encouraging more
indigenous women to pursue careers and participate in science (see Chapter
12 for discussion on considerations when using role models to address gender
disparities in Africa). As the postdocs progressed through their respective
stays, they exhibited an increase in both individual and group self-confidence.
Some stated that, at various points in their personal, academic and profes-
sional lives prior to receiving the fellowship, they concealed their indigenous
identity. During and following the fellowship, grantees felt they were able to
openly display their indigenous identities in interviews and conferences. With
the initiative and financial support of the programme, grantees established the
country’s inaugural indigenous in science network (REDMIC).

Figure 2: REDMIC logo

4 2\

It is also noteworthy that the programme provided support to pioneering
research in a range of fields, including biomedicine, plant physiology and nutri-
tion, food chemistry, organic agriculture, the solidarity economy, ecology and
climate change, and sustainable development. These studies were conducted by
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a cohort of young indigenous women scientists, guided by the desire to enhance
the quality of life for their communities and regions, as well as for Mexican
society as a whole.

This chapter illustrates the value of fellowship programmes such as PEPMI
in promoting STEM career paths and supporting and making visible young
indigenous women scientists. That said, PEPMI was not without limitations.
The programme was implemented in a limited number of CPIs, and therefore
the reported experiences do not extend to all CONACYT research centres. Even
in the CPIs that participated in the programme, the presence of the fellows was
largely confined to their assigned laboratories or academic departments, with
low engagement in other areas.

Moreover, the implementation of measures to combat the spread of the
SARS-CoV-2 virus in 2020 and 2021 resulted in the disruption of the integra-
tion process and the proximity of fellows to the academic community of the
host CPIs. Consequently, the visibility that would have been afforded to them
under normal circumstances was also reduced.

The time that has elapsed since the end of the programme allows us to observe
the limited use that has been made of this experience at the institutional level.
Until 2023, CONACYT maintained its provision of postdoctoral fellowships
for indigenous women. In 2024, the call for applications was opened to both
indigenous women and men. Contrary to PEPMI, the scholarships offered in
2023 did not include any additional support for research, capacity-building or
community projects. This emphasises the significance of international collab-
oration in advancing intervention models that exceed the financial capabilities
of national public institutions, or whose priorities undergo a transformation
upon the conclusion of respective cooperation agreements.

Conclusion

It is of the utmost importance to direct attention towards the value and
proven results of interventions with broad social benefits, such as PEPMI.
This programme pioneered a novel and far-reaching approach to fostering the
participation of young indigenous women scientists in STEM disciplines. The
programme also outlined and documented specific strategies for the recruit-
ment, selection and support of indigenous women postdoctoral indigenous
fellows. These strategies, in conjunction with the insights gained from their
implementation, represent a valuable resource for informing and refining the
design and execution of future actions and programmes inspired by similar
objectives. Alongside the valuable individual benefits for grantees, such
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programmes can facilitate pathways towards social inclusion and the democra-
tisation of highly segmented scientific systems and societies, including Mexico
and other Latin American countries.
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Introduction

In Latin America, investment in gender data across socio-economic indica-
tors has lagged over the past five years (World Bank Group, 2024). The lack
of open and reliable data on women in Science, Technology, Engineering and
Mathematics (STEM) and their career trajectories poses a significant barrier
to global efforts to close the gender gap in science (UNESCO, 2020; UNESCO,
2024). More data across intersectional lines is needed to track progress and
address the challenges women and other underrepresented groups face in
STEM fields.

Latin America faces a distinct mix of economic inequality, political instabil-
ity and deep-rooted gender norms that affect women’s participation in science
and technology fields (Garcia-Holgado & Garcia-Pefialvo, 2022); without
context-specific data, the development and implementation of effective,
evidence-based policies that promote gender equality and leadership in STEM
are hindered.

In response to this challenge, in 2022, a consortium of researchers from
Bolivia, Brazil and Peru created the Equality in Leadership for Latin America
STEM (ELLAS) research network to expand the field of studies in Latin America.
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The ELLAS Network® is an interdisciplinary team that includes professionals
from eight universities, spanning fields such as computer science, economics,
psychology, social sciences and education. ELLAS launched the “Latin American
Open Data for Gender Equality Policies Focusing on Leadership in STEM” initi-
ative (Maciel et al., 2023) intending to gather and analyse data on women in
STEM across Bolivia, Brazil and Peru, and create an open data platform (ODP)
where this information could be shared and accessed by all.

An ODP is a digital infrastructure that provides public access to a wide range
of datasets, offering tools for searching, filtering and visualising data (Kesert
& Chan, 2015). By blending their diverse expertise, cultural perspectives and
backgrounds, the ELLAS interdisciplinary team aims to offer context-specific
insights into research and the ODP development processes.

This chapter highlights the process leading to the development of the
ODP and the overview of the collection and structuring of datasets that feed
it. Our contribution explores several key dimensions of the ELLAS Network
research and its connection to open data. After a brief introduction, we provide
a comprehensive overview of the practical aspects of open data, describing
how the ELLAS research team collects and structures this information, while
highlighting the central research questions it addresses. We then present the
ELLAS platform, showcasing its functionalities and illustrating how the ODP
serves as a valuable tool for a wide range of societal applications. Lastly, we
offer recommendations based on our findings and outline potential directions
for future work.

The open data approach for Latin America

The existing data about women in STEM in Latin America is often fragmented,
dispersed across open government and non-governmental platforms, or embed-
ded in unstructured formats such as academic papers, grey literature and social
media posts. The ELLAS Network positions itself within this context. Our
qualitative applied research (Babbie, 2020) proposes an open data approach for
Latin America (starting with Bolivia, Brazil and Peru) with a dual focus: first,
to explore, extract and structure pre-existing data on these countries about
Latin American women in STEM careers as open data; and second, to generate,
structure and make available additional open data, collected through a compre-

hensive survey targeted at the three countries’ audiences, as detailed in Davila
et al. (2024).

1 https://ellas.ufmt.br/
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Gathering pre-existing data

Existing data was gathered and organised by the ELLAS research team from
various primary and secondary data sources. In the context of ELLAS ODP,
‘primary data’ refers to unstructured data obtained from scientific literature
texts, such as academic papers, grey literature such as official reports, textual
content from social media pages and data from a survey created and applied
in the three countries. ‘Secondary data’ refers to pre-existing structured data
collected by someone else for a different purpose, usually available in spread-
sheets on official websites (Berardi et al., 2024). In our research, secondary data
were obtained from publicly accessible spreadsheets and datasets.

Figure 1 presents a flowchart outlining the process our research team has
followed to obtain and integrate data for the ODP. The process began with
the identification of factors affecting women in STEM in the Latin American
context. Once each factor was identified, the next step was to search for exist-
ing data related to these issues at national or regional levels within Latin
America. If data were available, open and structured (i.e. secondary data), they
were directly translated or converted into structured formats for the ODP. If
data were available and open, but unstructured (i.e. primary data), they were
analysed and then transformed into structured data for the ODP. In cases where
data were available but not in open formats, our researchers actively engaged
with data custodians to advocate for open access. When data were unavailable,
relevant information was incorporated into our survey instrument (Davila et
al.,, 2024). This survey was administered across the three countries to generate
new data, which were subsequently analysed and formatted for inclusion in the
ODP.

After the collection and organisation of all the data, a process of integra-
tion and connection was executed to transform the data into linked open data
in the format of the ELLAS ODP (further described in the next main section).
Linked open data is based on a set of best practices for publishing and connect-
ing data in knowledge graphs on the web. These best practices were introduced
by Berners-Lee (2006) in his linked data architecture and became known as the
Linked Data Principles, adopted by W3C as linked data publishing standards.

The flowchart in Figure 1 represents a systematic approach to handling
gender data in STEM in Latin America. Ultimately, the ODP’s goal is to make
all data related to women in STEM in Latin America accessible, integrated and
usable through the ELLAS platform.

With this in mind, data identification and gathering of pre-existing data
began in 2022, when we defined the key concepts we would like to address
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Figure 1: Process of systematic data collection and transformation for the ODP
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Available?

No
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\4

Analyse and transform the Select, interpret, organise and Transform the structured

data collected in ELLAS transform the unstructured data data into ELLAS platform

platform data structure into ELLAS data structure data structure

with the data: policies, initiatives, contextual factors and contextual indica-
tors related to women’s careers in STEM, directly or indirectly (see Figure 2
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for definitions and examples). We believe that those concepts are crucial for
revealing the structural and cultural barriers faced by women considering
entering or already working in STEM, and as such, are necessary for identify-
ing opportunities to promote gender equity. In addition, Latin America faces
unique challenges related to social, economic and gender disparities, making
it essential to analyse these variables to inform effective public policies and
develop strategies that foster inclusion and female leadership in STEM fields.

Figure 2: Key concept definitions and data samples by country

Policies Initiatives Contextual Contextual
factors indicators
Official guidelines, Targeted actions | Specific social condi-| Measurable vari-
regulations, or programmes tions that shape the | ables that provide
and frameworks | designed to promote | environments and insight into the
established by gender equality at | may act as barriers | contextual condi-
Definiti governments, alllevels and enablers to tions impacting
efinition L . .
organisations or gender equality gender equality
institutions to directly or indirectly
promote gender
equality directly or
indirectly
Examples
National Plan for Mujeres TICs BO Lack of role models | Women represented
Equal Opportunities (Rosales Rodriguez, 30% of those
BOLIVIA “Women building facebook.com/ 2020) employed in senior
the New Bolivia to MujeresTICsBO and middle manage-
Live Well” ment in 2022 (World
Bank Group, 2024)
CNPq/MCTI/ Programa Meninas Gender pay gap 11.6% of profession-
MMulheres Call Digitais (Lucena et al., 2024) | als are Black women
BRAZIL No. 31/2023, Girls in the ICT sector in
in Exact Sciences, |https://meninas.sbc. Brazil (Brasscom,
Engineering and org.br/ 2022)
Computing
Supreme Decree No. | Peruvians in STEM Participation in 47% of STEM
008-2019-MIMP, gender equity initi- | graduates are female
PERU National Gender linkedin.com/ atives (Tull et al., (UNDP, 2024)
Equality Policy company/ 2018)
(PNIG) peruvians-in-stem/

Policies refer to the formal guidelines, regulations and frameworks established
at different levels by governments, organisations or institutions to promote
gender equality. In the context of our study, these policies may include laws,
strategic plans, specific funding, affirmative action programmes and calls for
gender quotas aimed at reducing gender disparities related to STEM or women’s
leadership. In the countries investigated, national-level policies are still limited,
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but organisational and institutional policies have emerged (Guzman et al,,
2023a; Guzman et al., 2024).

Initiatives include targeted, organised actions, projects or programmes
designed to promote gender equality in STEM at different levels. These initi-
atives can include mentorship programmes, scholarships, training workshops
or networks that aim to empower women, enhance their skills or increase
their visibility and participation in STEM careers. They are mostly connected
to professional networks and academic institutions rather than government
bodies.

Contextual factors refer to the specific social, cultural, economic and institu-
tional conditions that shape the environment in which women live and pursue
careers and may act as barriers or enablers to gender equality in STEM. These
factors include societal attitudes towards gender roles, the availability and
quality of education and professional development opportunities, economic
disparities and workplace behaviour. In Latin America, these factors vary widely
between countries and regions because of the cultural differences that influ-
ence women’s opportunities and challenges in their lives and STEM careers. A
study for Bolivia, for instance, found that traditional gender roles, family influ-
ence and discrimination in the labour market discourage women from pursuing
STEM careers, even when cognitive ability is not seen as a limitation (Branisa
et al., 2020). Understanding the level of influence of these contextual factors
is crucial for developing effective strategies and policies to support women
in STEM, as they provide insight into the underlying barriers and enablers of
gender equity in these professions. In our research, we categorised the contex-
tual factors we identified in our literature search into individual, interpersonal,
academic, work-related, family-related, socio-economic, social and historical
domains (Davila et al., 2024; Drummond et al., 2023).

Context indicators are measurable variables that provide quantitative insight
into the conditions impacting gender equality in those countries. These indi-
cators could be directly or indirectly related to STEM, women’s careers or
leadership, such as data on gender gaps in STEM education enrolment, employ-
ment rates, wage disparities or representation in leadership roles. Context
indicators help quantify the influence of various contextual factors and track
progress towards gender equality in STEM.

To collect data related to these concepts, we conducted several systematic
reviews of academic literature, grey literature and social media to search the
web and gather the available data, such as the Figure 2 examples (Arndt et al,
2023; Drummond et al., 2023; Frigo et al., 2024; Guzman et al., 2023b; Guzman
et al. 2024; Ribeiro et al., 2024; Rondon-Pereira, et al., 2024). The data found
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in these systematic reviews were structured to compose the ELLAS platform’s
dataset.

Collection of additional data

In addition to utilising pre-existing data sources, a survey was designed to
collect primary data from the populations of these countries; the survey design
approach is explained by Davila et al. (2024). The primary goal of this survey
was to collect quantitative data on the factors that influence STEM career
choices and motivation to lead in STEM in the three countries using the previ-
ously conducted systematic literature reviews as a foundation. The survey data
offer comparable open data across the three countries, providing essential
support to researchers, policymakers and other decision-makers dedicated to
closing the gender gap in STEM in Latin America. Moreover, this survey can
be replicated by researchers in other regions within and beyond Latin America
to identify the contextual factors that hinder or empower women in STEM
careers. We made the survey instruments open and accessible via the ELLAS
website (ELLAS, n.d.).

The survey instrument was made available in three languages - Spanish,
Portuguese and English. We obtained more than 10 000 responses from partic-
ipants in Bolivia, Brazil and Peru. The primary data collected provide valuable
insights into the motivations, challenges and factors that influence women’s
career decisions and aspirations in STEM (Davila et al., 2024). The responses
were meticulously analysed, and in parallel, selected data underwent curation
to transform survey data into open data, making it accessible on the ELLAS
platform, as shown in Figure 3.

Challenges with data

The ELLAS team used various strategies, incorporating different methods,
techniques, procedures and technological tools, to develop the ODP and conduct
research to generate data for the ODP. This section outlines the methodological
steps and how we overcame challenges to achieve our objectives.

The process of gathering pre-existing data led to several challenges,
including inconsistencies in data availability across different countries due
to varying levels of transparency and openness in national data policies. For
instance, while Brazil’s Access to Information Law facilitates public access to
government data, Bolivia lacks similar legislation, posing significant barriers
to data access (Hildebrand et al., 2024). Additionally, identifying relevant data
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sources, determining which courses qualify as STEM and ensuring the data
were gender-disaggregated required careful consideration and adaptation of
best practices.

In response to these challenges, the ELLAS Network adopted innovative
methods, such asincorporating data from social media platformslike Instagram
(de Arruda Nunes et al., 2024; Gongalves et al., 2023), which proved particu-
larly effective in identifying grassroots initiatives that support women in
STEM. Traditional data collection methods, such as English-language academic
searches, often failed to capture locally relevant information, highlighting
the importance of considering local languages and alternative data sources.
In the context of Brazil, where only a small percentage of the population has
some knowledge of English, leveraging local platforms and languages not only
improved data collection but also ensured that the research findings were more
relevant and accessible to local stakeholders (Carvalho et al., 2023).

The data organisation of the ELLAS platform involves combining data from
different sources that use various vocabularies, different levels of detail and
possibly different interpretations. This diversity adds complexity to the inte-
gration process, which involves more than just putting the data in one place.
We developed methods to organise the data through connections to central-
ise the data and make interactions with the platform clear and manageable.
These connections standardise the data and ensure consistent interpretation
by defining the terms used.

In other words, these connections are designed to address ambiguities. For
example, suppose we collect data from different sources about initiatives and
policies where there are two initiatives with a “Target Audience” label, while
there is one policy with an “Audience” label. Although both terms refer to the
same concept, they are used differently regarding initiatives versus policies.
This makes it hard to integrate the data. In the ELLAS platform, organising and
standardising the data ensures that both initiatives and policies are understood
as having a “Target Audience” relationship. This approach helps centralise and
simplify data interpretation.

We also connect data across the three languages used on the platform.
Our methods handle three languages, so even if the target audience refers
to “Undergraduate students”, “Estudiantes de pregrado” (in Spanish) or
“Estudantes de Gradua¢io” (in Portuguese), the connections we established in
our data model recognise them as synonyms. Without proper connections, it
might seem like different target audiences; however, it is conceptually the same.

This adaptive approach to data gathering demonstrates the value of using
contextually appropriate methods to collect and structure comprehensive and
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actionable data. By prioritisinglocal context and leveraging diverse data sources,
the ELLAS Network’s open data approach addresses current gaps and sets a
foundation for more inclusive and informed decision-making. This work can
not only support public policymakers in addressing gender disparities in STEM
but also contribute to the global call for increased investment in gender-disag-
gregated data, thereby fostering environments that support women’s leadership
and career advancement in STEM fields across Latin America.

The process depicted in Figure 3 illustrates the structured methodology
adopted by the ELLAS research team to systematically gather, integrate and
transform diverse data sources into a unified ODP. This systematic approach
reinforces the project’s commitment to addressing the gender data gap and
advocating for open data practices, ultimately facilitating more informed
research, policymaking and strategic actions to promote gender equity in STEM
fields. The open data available in the ELLAS platform is presented in the form
of graphs and text-based results, which means it can compile data at regional
and country geographic levels, it has configurable data filters and people can
download the results in open formats.

Figure 3: ELLAS open data approach for Latin America
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The ELLAS linked open data platform

The platform architecture

We start this section by briefly explaining the open data ELLAS platform archi-
tecture, which represents the fundamental structure of our software system
and is designed to allow the system to grow, providing a better user experience
without performance loss. The open data ELLAS platform architecture can be
viewed in more technical detail in Maciel et al. (2024). The designed architec-
ture allows for the curation of different data sources, from raw data to linked
data, to be consumed by individual users such as researchers, policymakers and
decision-makers working on STEM and gender issues. The ELLAS platform has
a layered architecture using cloud services throughout all processes, as we can
see in Figure 4. This comprises:

+ The data layer which organises two types of data sources defined in the
context of the ELLAS platform as “primary” and “secondary” data, as
previously explained. Multidisciplinary and multicultural teams collabo-
rated to curate and prepare the data for integration into the next layer.

« The processing layer which collects structured files (with specific
comma-separated values — CSV format) for ontology modelling in three
languages (Portuguese, English and Spanish), using technologies such
as Protégé and OWL. This complex pipeline is managed by Pentaho and
Python technologies, involving platform and ontology developers. Finally,
it is possible to integrate data via knowledge graphs, scattered across
different sources, into linked data according to ontologies created by the
ELLAS team.

+ The application layer which enables users to search, understand and utilise
data. It is being designed to ensure a good user experience when interact-
ing with the platform and to help users perform tasks such as searching,
selecting and understanding the steps necessary to do so.

The ELLAS website (ELLAS, n.d.), hosted by the Federal University of Mato
Grosso (UFMT), provides access to the ODP and additional information about
the project. The following section describes the application layer, which is the
layer accessed by users.
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Figure 4: Open data ELLAS platform architecture
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The application layer: Intended use of the ELLAS platform

The ongoing project follows a gender-sensitive design based on feminist
human-computer interaction (HCI) (Bardzell, 2010; Bardzell & Bardzell, 2011;
Bellini et al., 2022; Drummond et al., 2024), highlighting the importance of
including gender considerations from the initial conception of the platform to
promote diversity on the social web. Figure 5 shows the interaction design (ID)
methodology (Oliveira et al., 2024).
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By creating and making available a data platform that can be consulted at
no cost, and initially available in three languages (Portuguese, Spanish and
English), we believe that we are offering a model of how to develop accessible
gender databases and platforms. Additionally, by providing access to data in
Portuguese and Spanish, we are minimising language barriers and hopefully
increasing opportunities for Brazilian and Latin American women scientists to
contribute to research in this field.

We also believe that by interacting with the data available on the platform,
people could better understand gender inequalities in leadership positions
in technology and engineering contexts. Consequently, with knowledge and
better comprehension of inequalities, ELLAS ODP users could promote positive
change for women in their professional environments.

Finally, the platform can facilitate collective learning and foster collabora-
tive research environments for anyone with fluency in the available interface
languages, digital literacy and internet connectivity. For example, in the area
of initiatives, we collected data about each initiative’s social media information
and the gender of its coordinators. Users can ask: What is the initiative’s social
network(s)? to gain access to the social media information for the initiative.
Users can also search for the following: What is the social gender of the people
responsible for the initiatives?, to find information about the gender of those coor-
dinating the initiatives if it was available in the initiative’s public media. This
feature allows the platform to identify and highlight women leaders in STEM
and to facilitate the creation of new women’s networks. However, it is impor-
tant to clarify that the platform does not provide individuals’ direct contact
details but offers general information about initiatives. The focus on ethical
and privacy considerations ensures that the shared data represent demographic
overviews rather than personal details.

We collected sex — and gender - as disaggregated data at the country level,
allowing for users to make searches by country. For example, by selecting the
question What types of gender policies were implemented in countries in a given
year?, the user can select which country(ies) they want to search.

We also collected data that indicate the educational levels of all initiatives.
Consequently, from selecting the question: What initiatives are being developed
at a given school level?, the user can choose which school level they would like to
investigate.

The platform offers the possibility for a user to provide feedback regard-
ing their satisfaction with the data presentation and if they find any technical
issues or errors.
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Figure 5 shows a storyboard with an example of an interaction scenario.
We expect that with these functionalities, the platform can foster a culture of
accountability and collaboration with the contribution of the public interacting
with it and sharing their data with regular updates.

Throughout the platform’s design process, we aimed to ensure that photos,
symbols and illustrations represent Latin American women in technology and
engineering, mainly women from the countries directly involved in the project:
Bolivia, Brazil and Peru. We believe that by doing this, we can recognise and
address implicit biases from the evaluation of the platform prototype, thereby
contributing to reducing gender stereotypes and promoting inclusion, diversity
and equity. For example, the Bolivian team answered that they did not feel
represented by the photos used in the first prototype. So, with the help of a
Bolivian female student, we searched for other photos that could be more inclu-
sive and then included a photo of a Cholita, representing indigenous women
in Bolivia.

By accessing and using the ELLAS ODP, users can explore data related to
initiatives, contextual factors, context indicators, policies and survey data from
Bolivia, Brazil and Peru. The ELLAS ODP offers users access to curated datasets
that can be downloaded for further exploration and analysis. This organised
data can serve as a valuable starting point for further exploration and informed
discussion. We hope this resource will be especially useful to decision-makers,
researchers and policymakers in the following ways:

+ Data on initiatives could help in the identification of best practices,
resource allocation and programme design: Data on various initiatives
from these countries could assist in identifying which programmes and
approaches are encouraging women’s participation and leadership in
STEM. By navigating the data, insights from existing initiatives could
guide decision-makers on where to allocate resources to maximise impact.
Furthermore, a greater understanding of past initiatives already estab-
lished in these countries could aid in designing new programmes.

+ Data on contextual factors could help to better understand barriers in
order to tailor solutions and measure progress: Contextual data helps
in identifying cultural, social and economic barriers that women face in
STEM fields. By understanding the specific context of each country, poli-
cies and initiatives could be tailored to address unique local challenges.
Also, context indicators such as gender equality indices, education levels
and employment data are available on the platform to download and could
be used to understand their impact.
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Figure 5: Storyboard illustrating an interaction with the ELLAS platform

Interaction scenario example

Patricia Ribeiro is a student at a university in Latin America who is active in the femi-
nist and student movements. This semester, she is taking an elective course on Public
Policy. One of her course assignments involves searching the internet for data on the
gender gap in STEM. Patricia needs to research the gender indices of Latin American
countries and universities, the types of gender policies already implemented by coun-
tries or universities, and what gender aspects these policies address.

Patricia recently learned that a data platform made by the ELLAS Network is
available, so she decided to explore the data from this source. She searched for policies,
refining the search by country and time interval (in years). The results were presented
in different formats, such as a map, tables and graphs. Patricia was very pleased with
the results. She downloaded the results to include them in her class presentation. The
debate with the class, based on the data collected by Patricia on the ELLAS platform,
was very rich and informative.
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+ Data on policies could help policy development, evaluation, advocacy
and lobbying: The ELLAS ODP presents data about STEM-related policies
identified across these countries, which could help in evaluating the effec-
tiveness of different policy approaches. Learning from existing policies
could aid in the development of new, more effective policies. Additionally,
analysing the data on existing policies, alongside survey data on individ-
ual perceptions of these policies, could be used as evidence for advocating
for changes at both national and regional levels.

+ Data from the survey can help in analysing the impact of the different
factors and make comparisons among the three countries: The survey
data could help decision-makers understand the primary factors that
encourage or discourage women from pursuing STEM careers in Bolivia,
Brazil and Peru. By knowing what drives or hinders career choices, poli-
cies and programmes can be developed to address specific barriers and
enhance motivations. The comparable data across the three countries can
allow policymakers to identify common trends and country-specific chal-
lenges, facilitating tailored and more effective interventions. The shared
data can foster collaboration between Bolivia, Brazil and Peru, allowing
for the exchange of best practices and the development of joint strategies
to promote women in STEM. The data may help in crafting contextually
appropriate solutions, ensuring that policies and programmes resonate
with the unique experiences and challenges faced by women in each
country. Additionally, the open nature of the survey instrument allows for
replication in other regions, enabling policymakers to extend their under-
standing of the factors influencing women in STEM beyond these three
countries and apply successful strategies in diverse contexts.

The overall benefits of the use of the ELLAS platform by decision-makers and
policymakers are the evidence-based decision-making process to craft effective
policies, the regional collaboration that comes with understanding the differ-
ent approaches and outcomes to promote women in STEM in neighbouring
countries, and the cultural features of the platform data to ensure that policies
are culturally sensitive and more likely to succeed in their specific contexts. By
leveraging the ELLAS platform data, decision-makers and policymakers could
create more effective, gender-equitable and sustainable strategies to enhance
women’s participation and leadership in STEM across Bolivia, Brazil, Peru and
other Latin American countries with data on the platform. The platform and
available data can be accessed on the ELLAS website (ELLAS, n.d.).
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Conclusion

In this chapter, we shared the outcomes of our efforts to promote open data
for gender equality in STEM fields in Latin America (for additional work on
gender equality in Latin America, see chapters 2, 5 and 11). We presented the
core concepts driving the ELLAS project - including policies, initiatives, contex-
tual factors and indicators — demonstrating how these frameworks guided the
retrieval of existing data from the web and the collection of new data through
a survey on women in STEM in Bolivia, Brazil and Peru. We also described how
we created a model to structure this data as open data and made it accessible
through a platform that we designed and developed called ELLAS ODP.

The ELLAS ODP empowers people to access valuable data on women in
STEM in Latin America, enabling research, analysis and evidence-based policy
and decision-making to enhance the representation of women in these fields.
Furthermore, the structural model created is designed to be connectable, flex-
ible and scalable, allowing others to contribute new data to the platform to
expand its coverage across other countries. We recognise the scarcity of data on
this topic and its impact on the visibility and career advancement of women in
STEM across the region. This is why we believe that advocating for open data is
crucial in addressing this issue and that our work is a meaningful step towards
supporting gender equality in STEM in Latin America.

By increasing data availability and centralising it in one accessible and
contextually sensitive designated place, the ELLAS platform becomes a prac-
tical tool that people can rely on and use for various purposes, like research,
curiosity, inspiration or in their careers. We hope to spark curiosity, inspire
action and encourage more people to explore and utilise these data, contrib-
uting to a future where gender equality in STEM is not just an aspiration but
a reality.

The ELLAS platform provides a structured and accessible way to collect
and report open gender data (Guzman et al., 2020) at various levels, directly
contributing to monitoring and promoting transparency and gender equality
across Latin America.

As the ELLAS Network, we focus on advancing gender equality in STEM
through informed, strategic and actionable measures. We advocate for promot-
ing transparency by making data about women in STEM, particularly in
leadership roles, openly available. This transparency is crucial for fostering
accountability and driving progress. Additionally, we emphasise the impor-
tance of creating a culture where open gender data is utilised for evidence-based
policy and decision-making, particularly at local and regional levels where
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context-specific solutions are often needed. To facilitate this, we recommend
developing user-friendly and culturally sensitive open data and open science
platforms and tools that make gender data accessible and actionable. Lastly,
we stress the need to support and integrate open data platforms, such as the
ELLAS platform, to ensure long-term sustainability and effectiveness. By
implementing these recommendations, we aim to create a robust infrastructure
that enhances data availability and drives meaningful and sustained improve-
ments in gender equality within STEM fields.

Looking ahead, our future work will focus on broadening the impact and
utility of the ELLAS platform. We plan to socialise the use of the open gender
data platform with diverse audiences, ensuring that a wide range of stakehold-
ers can leverage its resources. To enhance the reliability and applicability of
our data collection efforts, we aim to validate the survey data via statistical
analysis to formalise it as a replicable tool for gathering gender data on women’s
leadership in STEM. We will also develop comprehensive documentation
and protocols to guide users in utilising the ELLAS platform and its data for
evidence-based policy and decision-making via use cases. Additionally, we are
committed to ensuring the scalability of the ELLAS data warehouse, expanding
its capacity to include new primary and secondary datasets from other Latin
American and Caribbean countries, as well as from other countries in the Global
South. To secure the platform’s long-term viability, we will build pathways
towards sustainability by integrating data translation processes and aligning
with established national and international open data standards. Through
these efforts, we strive to enhance the platform’s impact and contribute to the
ongoing advancement of gender equality in STEM across the region.

Previous publications are available for those interested in learning more
about the ELLAS Network; these publications provide details about the
methods, techniques and tools used in different stages of the research process
and development of the platform. For example, Maciel et al. (2024), Berardi
et al. (2024) and Lima et al. (2023) elaborate on the platform architecture.
The conceptual models used to build the survey are available in Drummond
et al. (2023) and Guzman et al. (2023a), while the survey itself can be found
in Davila et al. (2024), and the information they collected for the platform in
other studies is described by Ribeiro et al. (2024), Rondon Pereira et al. (2024),
Guzman et al. (2024) and Frigo et al. (2024).

— 133 —



DISMANTLING GENDER BARRIERS IN STEM

Acknowledgements

We appreciate the financial support of the International Development Research
Centre (IDRC) of Canada and the administrative support of the Fundacio de
Apoio e Desenvolvimento da Universidade Federal de Mato Grosso (UNISELVA).
We would also like to thank all individuals who have contributed to the ELLAS
project and research network.

About the Authors

Cristiano Maciel is a Professor at the Institute of Computing, Federal University
of Mato Grosso (UFMT), Brazil - ELLAS Project General Coordinator.

Indira R. Guzman is a Professor of Computer Information Systems and Director
of the Mitchell Hill Center for Digital Innovation, California State Polytechnic
University, Pomona, USA — ELLAS Research Consultant.

Karen da Silva Figueiredo Medeiros Ribeiro is a Professor at the Institute
of Computing, Federal University of Mato Grosso (UFMT), Brazil - ELLAS
Research Consultant at UFMT.

Franci Suni-Lopez is a Professor at the Laboratorio de Inteligencia Artificial,
Universidad de Lima, Perti — ELLAS Research Consultant at ULima.

Luciana B. Frigo is a Professor at the Knowledge Engineer Department, Federal
University of Santa Catarina (UFSC), Brazil - ELLAS Local Manager at UFSC.

Luciana Salgado is a Professor at the Institute of Computing, Fluminense
Federal University (UFF), Brazil — ELLAS Local Manager at UFF.

Rita Cristina Galarraga Berardi is a Professor at Federal University of
Technology — Parand (UTFPR), Brazil - ELLAS Local Manager at UTFPR.

Silvia Amélia Bim is a Professor at the Academic Department of Informatics,
Federal University of Technology — Parand (UTFPR), Brazil — ELLAS Local
Leader at UTFPR.

Boris Branisa is a Professor at the School of Production and Competitiveness
(ePC), Universidad Catélica Boliviana (UCB) “San Pablo”, Bolivia — ELLAS Local
Manager at UCB.

— 134 —



FOSTERING OPEN DATA ON WOMEN IN STEM ACROSS LATIN AMERICA

Elizabeth Jimenez is a Professor at the Centre for Multidisciplinary Develop-
ment Studies (CIDES), Universidad Mayor de San Andres (UMSA), Bolivia
- ELLAS Local Manager at UMSA.

Luana Bulgarelli Mendesis the ELLAS Project Manager, Foundation for Support
and Development of the Federal University of Mato Grosso (UNISELVA), Brazil.

References

Arndt, G. J., Gongalves, M. B., Miguel, R. D. B. P,, & Frigo, L. B. (2023). Mulheres em STEM: Produg¢des
académicas no contexto brasileiro. Interfases, (018), 133-148. https://revistas.ulima.edu.pe/index.php/
Interfases/article/view/6615

Babbie, E. R. (2020). The practice of social research (15th ed.). Cengage. https://books.google.co.za/
books?hl=en&lr=&id=1FvjDwAAQBAJ&o0i=fnd&pg=PP1&ots=14yT4z2UOb&sig=-sOuh_z0KSefdHyjky-
VOmXeKonU&redir_esc=y#v=onepage&q&f=false

Bardzell, S. (2010). Feminist HCI: Taking stock and outlining an agenda for design. In CHI '10: Proceedings of
the SIGCHI conference on human factors in computing systems (pp. 1301-1310). Association for Computing
Machinery. https://doi.org/10.1145/1753326.1753521

Bardzell, S., & Bardzell, J. (2011). Towards a feminist HCI methodology: Social science, feminism, and HCI. In
CHI ‘11: Proceedings of the SIGCHI conference on human factors in computing systems (pp. 675-684).
Association of Computer Machinery. https://doi.org/10.1145/1978942.1979041

Bellini, R., Meissner, J., Mitchell Finnigan, S., & Strohmayer, A. (2022). Feminist human-computer interac-
tion: Struggles for past, contemporary and futuristic feminist theories in digital innovation. Feminist
Theory, 23(2), 143-149. https://doi.org/10.1177/14647001221082291

Berardi, R. C. G., Auceli, P. H. S., Maciel, C., Davila, G., Guzman, I. R., & Mendes, L. (2024). ELLAS architec-
ture and process: Collecting and curating data on women’s presence in STEM. Journal on Interactive
Systems, 15(1), 530-540. https://journals-sol.sbc.org.br/index.php/jis/article/view/3853

Berners-Lee, T. (2006, July 27). Linked data [Blog post]. W3C. https://www.w3.org/Designlssues/
LinkedData.html

Branisa, B., Cabero, P.,, & Guzman, 1. (2020). ;Por qué tan pocas mujeres en Bolivia optan por carreras universitar-
ias relacionadas con STEM (Ciencia, Tecnologia, Ingenieria y Matemdticas) y qué podemos hacer para cambiar
esta situacion? SDSN Bolivia. https://www.sdsnbolivia.org/wp-content/uploads/2020/10/10-Estu-
dio-Transversal-Por-que-tan-pocas-mujeres-optan-por-carreras-universitarias-relaciona-
das-con-STEM-en-Bolivia-y-que-podemos-hacer-para-cambiar-esta-situacion.pdf

Brasscom. (2022). Relatério de Diversidade no Setor TIC. https://brasscom.org.br/wp-content/up-
loads/2024/03/BRI2-2023-013-Diversidade-v18-1.pdf

Carvalho, L. P, Bim, S. A., Santoro, F. M., & Oliveira, J. (2023). A critical analysis on Brazilian computational
scientific events linguistic aspects. In IHC "23: Proceedings of the XXII Brazilian symposium on human fac-
tors in computing systems (pp. 1-11). Association of Computing Machinery. https://doi.
org/10.1145/3638067.3638125

Davila, G. A., Guzman, L. R., Rodriguez, N., Frigo, L., Bim, S. A., & Maciel, C. (2024, June). Development of a
survey instrument for assessing the gender gap in STEM [Paper presentation]. Paper presented at the 19th
Iberian Conference on Information Systems and Technologies (CISTI), University of Salamanca,
Salamanca, Spain.

de Arruda Nunes, A. C., Moro, E E, Frigo, L. B., Miguel, R. d. B., & Bim, S. A., (2024). Mapeamento de inicia-
tivas Brasileiras em STEM no Instagram: Uma discussdo metodoldgica. In XVI Congress of Latin American
women in computing 2024 (LAWCC/CLEI) (pp. 75-86). https://ceur-ws.org/Vol-3872/paper7.pdf

— 135 —



DISMANTLING GENDER BARRIERS IN STEM

Drummond, B. M., Cardoso de Castro Salgado, L., &Viterbo Filho, J. (2024). From barriers to inclusion: A
female-inclusive assessment framework for interface evaluation. In Anais do XV Workshop sobre aspectos
da interagio humano-computador na web social (pp. 37-44). Sociedade Brasileira de Computacio. https://
sol.sbc.org.br/index.php/waihcws/article/view/32172

Drummond, B., Salgado, L., Avelino, M., Viterbo Filho, J., Ribeiro, K., Cigiiefias, M., Davila, G., & Branisa, B.
(2023). Mapping contextual aspects that influence women in computing in Latin America. Interfases,
(018), 19-30. https://revistas.ulima.edu.pe/index.php/Interfases/article/view/6610/6663

ELLAS. (n.d.). Equality in Leadership for Latin America STEM [Website]. ELLAS. https://ellas.ufmt.br/

Frigo, L. B., Ferreira dos Santos, A., Rodriguez-Rodriguez, N., de Barros Pinto Miguel, R., Bim, S. A., Maciel,
C., & Guzman, I. R. (2024). Mapping women STEM initiatives in Latin American Countries: Bolivia,
Brazil and Peru. In A. Rocha, C. Ferras, J. Hochstetter Diez & M. Diéguez Rebolledo (Eds.), Information
technology and systems. ICITS 2024, 933(1), 401-409. Springer.

Garcia-Holgado, A., & Garcia-Penialvo, F. J. (2022). A model for bridging the gender gap in STEM in higher
education institutions. In Women in STEM in higher education: Good practices of attraction, access and re-
tainment in higher education (pp. 1-19). Springer.

Gongalves, M. B., Arndt, G. J., Miguel, R. de B. P,, & Frigo, L. B. (2023). “El lugar de una mujer esta en la tec-
nologia”: Un andlisis de perfiles efios de Instagram sobre mujeres en tecnologia. Interfases, (018),
159-167. https://revistas.ulima.edu.pe/index.php/Interfases/article/view/6617

Guzman, L., Berardi, R., Maciel, C., Cabero Tapia, P., Marin-Raventos, G., Rodriguez, N., & Rodriguez, M.
(2020). Gender gap in IT in Latin America. AMCIS 2020 Proceedings. 4. https://aisel.aisnet.org/am-
cis2020/panels/panels/4

Guzman, L. R., Sdnchez, A., Gonzales Lopez, R. (2023a). Motivation to lead of IT professionals: The role of IT
occupational culture, commitment, and gender equality policies in Latin America. AMCIS 2023
Proceedings. 2. https://aisel.aisnet.org/amcis2023/lacais/lacais/2

Guzman, L. R., Viterbo, J., dos Santos Nunes, E. P, Suni-Lopez, E, Jimenez, E., & Casagrande, A. L. (2023b).
Gender equality policies in STEM in Latin America — The use of gray and systematic literature searches.
SIGMIS-CPR "23: Proceedings of the 2023 computers and people research conference (Article 21, pp. 1-2).
Association for Computing Machinery. https://doi.org/10.1145/3579168.3632631

Guzman, L. R., Viterbo, J., dos Santos Nunes, E. P, Suni-Lopez, F, Jimenez, E., Casagrande, A. L., & Maciel, C.
(2024). Gender equality policies in STEM in Latin America — A systematic literature review. In A. Rocha,
C. Ferrés, J. Hochstetter Diez & M. Diéguez Rebolledo (Eds.), Information technology and systems. ICITS
2024, 933(1), 410-419. Springer. https://doi.org/10.1007/978-3-031-54256-5_39

Hildebrand, N. D., Amador, B. O., Maciel, C., & Berardi, R. C. G. (2024, July). A escassez de dados abertos
estruturados em Paises Latino-Americanos com enfoque de género na educagio superior. In Women in
information technology (pp. 161-172). Sociedade Brasileira de Computagio (SBC). https://sol.sbc.org.br/
index.php/wit/article/view/29561/29364

Keser(, J., & Chan, J. K-S. (2015). The social impact of open data. Paper presented at the 3rd International
Open Data Conference 2015 (I0DC), 28-29 May, Ottawa. https://www.researchgate.net/
publication/298646716_The_Social_Impact_of_Open_Data

Lima, P. R. S., Salgado, L. C. de C., & Bim, S. A. (2023). Primer paso en el proyecto para la interaccién de una
plataforma de datos abiertos con la lente feminista interseccional. Interfases, (018), 65-74. https://
revistas.ulima.edu.pe/index.php/Interfases/article/view/6605/6667

Lucena, L., Santos, M., Gongalves, S., & Coutinho, J. (2024). Género, parentalidade e remunera¢io em cargos
de desenvolvimento na industria de software. In Anais do XVIII Women in information technology (pp.
24-34). Sociedade Brasileira de Computacio (SBC).

Maciel, C., Guzman, ., Berardi, R., Caballero, B. B., Rodriguez, N., Frigo, L., Salgado, L., Rodriguez-Rodriguez,
N., Bim, S. A., & Tapia, P. C. (2023). Open data platform to promote gender equality policies in STEM. In
Proceedings of the Western Decision Sciences Institute (WDSI). https://ellas.ufmt.br/

open-data-platform-to-promote-gender-equality-policies-in-stem/

— 136 —



FOSTERING OPEN DATA ON WOMEN IN STEM ACROSS LATIN AMERICA

Maciel, C., Guzman, L. R., Berardi, R. C. G., Rodriguez-Rodriguez, N., Salgado, L., Frigo, L. B., Branisa, B., &
Jimenez, E. (2024). An open data platform to advance gender equality in STEM in Latin America.
Communications of the ACM, 67(8), 90-92. https://doi.org/10.1145/3653294

Oliveira, R., Salgado, L., Bim, S. A. (2024). Desenvolvimento de uma plataforma de dados abertos a partir do
design sensivel ao género. In Anais do XV workshop sobre aspectos da interagdo humano-computador para a
web social (WAIHCWS) (pp. 29-36). Sociedade Brasileira de Computagio. https://sol.sbc.org.br/index.
php/waihcws/article/view/32171

Ribeiro, K., Gomes, J. M., & Aguiar, B. R. (2024). Abertura e disponibilidade de dados de género sobre lider-
anca de mulheres Brasileiras em TI. In AMCIS 2024 Proceedings. 2. https://aisel.aisnet.org/amcis2024/
span_lacais/span_lacais/2/

Rondon Pereira, L. R., Ferreira de Lima, S. D., Maciel, C., & Guzman, I. R. (2024). Equity in focus: A qualita-
tive study of female representation in the context of academic administration and STEM of federal
universities in Brazil. SIGMIS-CPR 2024: Proceedings of ACM computer people research (pp. 1-8).
Association of Computing Machinery. https://doi.org/10.1145/3632634.3655858

Rosales Rodriguez, M. A. (2020). Relacién entre la inclusién y el abandono de mujeres jovenes en carreras'y
areas STEM y TIC. Fides et Ratio-Revista de Difusién Cultural y Cientifica de la Universidad La Salle en
Bolivia, 20(20), 141-166.

Tull, R., Jangha, S., Medina, Y., Bell, T., & Parker, R. (2018). Sharing peace engineering with US-based minor-
ity students, through the UN’s Sustainable Development Goals, in Peru. In 2018 World Engineering
Education Forum — Global Engineering Deans Council (WEEF-GEDC) (pp. 1-6). IEEE. https://doi.
org/10.1109/WEEF-GEDC.2018.8629764

UNDP (United Nations Development Programme). (2024, May 7). Coded bias: The underrepresentation of
women in STEM in Latin America and the Caribbean [Blog post]. United Nations Development
Programme. https://www.undp.org/latin-america/blog/coded-bias-underrepresentation-women-stem-latin-
america-and-caribbean

UNESCO (United Nations Educational, Scientific and Cultural Organization). (2020). Closing the gender gap in
STEM: Drawing more girls and women into Science, Technology, Engineering, and Mathematics [Programme
and meeting document]. UNESCO. https://unesdoc.unesco.org/ark:/48223/pf0000245717?posIn-
Set=1&queryld=ead18c73-9f22-45aa-a7dc-d908b865ebc4

UNESCO. (2024). UNESCO Call to action: Closing the gender gap in science [Programme and meeting docu-
ment]. UNESCO. https://unesdoc.unesco.org/ark:/48223/pf0000388641

World Bank Group. (2024). Gender Data Portal: Gender data availability. https://genderdata.worldbank.org/
en/data-availability

— 137 —






CHAPTER 7

Gender-Lensed Supervision and
Mentorship Framework for STEM
Postgraduate Training in East Africa:
Processes, Experiences and
Lessons Learned

Florah Karimi, Leah Mwangi and Hesborn Wao

Introduction

The sub-Saharan Africa (SSA) region continues to lag behind other regions in its
efforts to meet global development goals. Of great concern is the low percent-
age of research outputs (1%) coming from SSA (World Bank Group, 2014) and
the small number of research scientists (1.1%) (Okeke et al., 2017) from the
region compared to other parts of the world, despite the region accounting
for approximately 15% of the global population (Marincola & Kariuki, 2020).
Furthermore, the percentage of women research scientists in the region
remains low, at 30% (Huyer, 2015) and of these women, few hold leadership
positions. In fact, women academics in Science, Technology, Engineering and
Mathematics (STEM) account for only 31% of all leadership positions (Kimani-
Murage, 2022) in SSA, and only 2.5% of universities in the SSA region are led by
female vice-chancellors (Lirri, 2019). These statistics elicit concern and high-
light the need to investigate whether the voices and perspectives of women are
adequately being captured at decision-making tables in SSA.
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To ensure gender equality in representation, particularly in leadership roles,
and to promote effective and inclusive participation in socio-economic develop-
ment, decision-making and policy direction in SSA, strengthening the capacity
of African researchers and development practitioners, including women, is
critical (Mpoke-Bigg, 2019; Poltera, 2019). The underrepresentation of women
in these spaces limits the diversity of perspectives that inform research and
policymaking in Africa, often resulting in development agendas that do not
fully reflect the needs and experiences of all populations. Understanding the
structural, cultural and institutional factors that contribute to this under-
representation is therefore essential, as is examining how women’s voices
are captured and interpreted in research and decision-making processes. By
increasing both the quantity and quality of women’s participation, particularly
through targeted support for their academic and professional development,
countries can benefit from more inclusive, contextually relevant and sustain-
able solutions. Investment in high-quality and equitable postgraduate training
is one way to build capacity, as it equips women with the skills, credentials
and networks needed to contribute meaningfully to research and leader-
ship. In particular, supporting women’s participation in STEM postgraduate
programmes is vital, given the growing importance of STEM in addressing
development challenges. Such investments not only help close gender gaps in
critical sectors but also strengthen the overall research ecosystem, enabling
SSA to make progress towards achieving the Sustainable Development Goals
(SDGs) (De Jongh et al., 2023; Dugbazah et al., 2022; Igumbor et al., 2020;
Maier, 2007; McCowan, 2016).

Initiatives on women in STEM postgraduate training in SSA:
The APHRC’s efforts

The African Population and Health Research Center (APHRC)! is a premier
research-to-policy institution that generates evidence, strengthens research
and related capacity in the African research and development (R&D) ecosys-
tem, and engages policy to inform action on health and development. The
Center seeks to drive change by developing strong African research leadership
and promoting evidence-informed decision-making across SSA. Consequently,
APHRC engages with policymakers to influence policy decisions and tackle
development challenges in SSA. Its profile has significantly grown over the
past 20 years, and its reputation has become synonymous with research rigour,

1 https://aphrc.org/
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leadership, influence and capacity strengthening of individuals, institutions
and the research and development (R&D) ecosystems in SSA.

APHRC has led and implemented several initiatives that seek to strengthen
the capacity of postgraduate training for women in STEM in SSA. The
Consortium for Advanced Research Training in Africa (CARTA),? one of APHRC’s
flagship programmes, includes a gender position that addresses gender-related
barriers for early-career researchers pursuing doctoral degree training. The
CARTA Gender Position® highlights the importance of gender equality for
development, taking cognisance of the distinct differences in the exposure and
experiences of men and women within the African context. Tracking of CARTA
sex-disaggregated data illustrated that within the programme, women made
up 56% of its 245 early-career researchers as of 2024. APHRC is well positioned
to provide insight on gender perspectives that relate to postgraduate training,
research and leadership in SSA.

In 2020, APHRC, in collaboration with the Inter-University Council of East
Africa (IUCEA),* embarked on a study to examine the participation and experi-
ences of women in postgraduate training in STEM programmes in universities
in East Africa. The two institutions have previously led joint initiatives with
universities in the region that resulted in the development of Standards and
guidelines for postgraduate studies in East Africa (IUCEA, 2018) with the aim of
standardising and improving the quality of doctoral supervision across the
East African region. A review of these standards revealed the lack of a gender
lens and inadequate focus on supervision and mentorship in the document.
This necessitated the establishment of gender-related parameters that would
further strengthen postgraduate training in East Africa. Consequently, a three-
year study was conducted to examine the participation and experiences of
women in postgraduate training in STEM programmes in universities in East
Africa. The study also emphasised supervision and mentorship parameters that
contributed to women’s participation in STEM postgraduate training with the
aim of developing related strategies and a framework that would optimise their
experience within the region.

Highlights of the study

In the collaborative study between APHRC and IUCEA, we employed a descrip-
tive approach to examine the participation and experiences of women in

2 https://cartafrica.org/
3 https://cartafrica.org/carta-gender-position/
4 https://www.iucea.org/
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postgraduate training in STEM programmes in universities in East Africa.
Participants were drawn from five East African countries — Burundi, Kenya,
Rwanda, Tanzania and Uganda. Data were drawn from:

+ An online survey administered to 711 respondents, including students,
faculty members and researchleaders across the five East African countries;

+ Five targeted in-person focus group discussions, each with an average of
11 women discussants (senior lecturers and research leaders and postgrad-
uate supervisors, mentors and students) drawn from each of the five East
African countries respectively;

+ Semi-structured interviews with 66 participants, including senior
researchers, research leaders and postgraduate students.

Our analysis, according to the Supervision and mentorship of women in science,
technology, engineering and mathematics’ postgraduate programmes in sub-Saharan
Africa: Final technical report of 2025 (APHRC, 2025), revealed the existence of
significant gender disparities in the enrolment and graduation of women in
STEM master’s and doctoral degree programmes in favour of men across the
various East African countries during the period 2011 to 2020. Although the
number of women represented in postgraduate training increased yearly during
this period, women accounted for a significantly smaller proportion of post-
graduate students than men in both STEM enrolment and graduation phases.
This shows that the underrepresentation of women in STEM postgraduate
training, coupled with its effect on women’s contributions to research, leader-
ship and decision-making, continues to remain a concern in the African region
(Christoplos et al., 2015).

Several individual, institutional and systemic factors were reported to have
contributed to gender equality in STEM postgraduate programmes in East
Africa. Of interest was the critical role that supervision and mentorship played
in promoting quality postgraduate training for women in STEM in East Africa,
taking cognisance of similar perspectives held globally (Igumbor et al., 2020;
Lindahl et al., 2021; Okeke-Uzodike, 2021; Somefun & Adebayo, 2020; Wu et
al., 2024). The report illustrated the need for greater intentionality in strength-
ening the capacity of supervision and mentorship to guide women towards
quality postgraduate experiences in their postgraduate training and leadership
and into the future.

According to the report, efforts had been made within the East African
region to address gender diversity, equity and inclusivity in identified policy
documents. However, the policies and related practices lacked a focus on
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strengthening supervision and mentorship in universities in East Africa (see
Chapter 3 for a broader discussion of gender policies in universities across
Africa). Only 6% of postgraduate policy documents obtained from the various
universities in East Africa mentioned the provision of technical support to
complement the supervisory experience, while only 17% of them recognised
the need for formal training of mentors and supervisors as best practice, thus
demonstrating the dire need for greater emphasis on supervision and mentor-
ship in both policy and practice.

Similar to other reports (Saleem & Mahmood, 2023), this report emphasised
the critical role played by effective supervision and mentorship in enhancing
women’s experiences and participation in postgraduate training and their
academic and professional development. However, supervision and mentorship
continued to remain a challenge in postgraduate training.

According to the report, having a supervisor who was well aligned with one’s
research area and sensitive to socio-economic, cultural and gender challenges
provided students with a highly supportive environment. Supervisors who were
proactive and offered scientific guidance, emotional support and accommoda-
tion were also seen as particularly beneficial. For example, women appreciated
supervisors who were understanding during pregnancy. Such empathetic
support fostered strong relationships and was instrumental in enabling women
to navigate challenges and succeed in their research work and postgraduate
training, despite the challenges of motherhood. Additionally, effective poli-
cies and leadership were considered helpful in ensuring that the students were
accountable and that they met set deadlines.

Despite the positive gains associated with effective supervision, some
women reported negative experiences. Sexual harassment, a lack of align-
ment between the supervisee and the supervisor, and intermittent or delayed
feedback and guidance were among the factors that most negatively affected
women’s experiences. Further, supervisors who failed to be sensitive to gender
differences contributed to unsupportive and discriminatory academic environ-
ments, adversely affecting the supervision process, progress and well-being of
women. Similar perspectives have been documented by previous researchers
who have identified power dynamics and related gender and intersectionality
aspects as barriers to effective supervision and research (Wisker & Fossland,
2023).

The report further highlighted several positive aspects of mentorship that
significantly contributed to women’s success. Strong interpersonal connections,
supportive relationships, regular feedback, counselling and motivation were
found to be great contributors to positive mentorship experiences for women.
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Moreover, strong mentorship that focused on personal and professional devel-
opment (including skills development) was critical to women’s progress in
postgraduate training.

Additionally, the report illustrated that effective mentors were those who
fostered trust and collaboration, providing both professional guidance and
personal encouragement. Constructive feedback and iterative improvements
facilitated by mentors contributed to the mentee’s academic proficiency and
publication quality. Moreover, the benefits of effective mentorship extend
beyond academic success. Mentors who motivated and guided their mentees
significantly influenced their career trajectories, helping them progress from
junior to senior academic positions. This continued support and inspiration
highlighted the long-term impact of mentorship. These views aligned with those
in other studies that highlight the role of mentorship in strengthening mentees’
academic performance, intrapersonal and interpersonal skills, and profession-
alism (Deb et al., 2022). In general, mentors who actively promoted STEM
education, especially for women, and provided personalised encouragement
played a crucial role in fostering diversity and inclusion in these postgraduate
training programmes. Mentors who emphasised values such as responsibility,
integrity, compassion and excellence were also found to significantly contribute
to the mentee’s professional and personal growth. Accordingly, mentors who
engaged in activities such as monthly group meetings (especially for underrep-
resented groups), addressed specific issues (including gender disparities) and
provided valuable resources for their support were most helpful. This form
of mentorship supported career development and fostered a community of
practice among early-career professionals. These observations are consistent
with existing literature (Deb et al., 2022; Hill et al., 2022) that emphasises the
benefits of mentorship in providing personal and emotional support, alongside
networking opportunities.

There were also some negative mentorship experiences that were highlighted
in the report. They included misalignment between the mentors’ and mentees’
expectations, lack of sufficient engagement, commitment and support and
inadequate time investment from the mentors, all of which can lead to missed
opportunities for professional growth among mentees. More comprehensive
details of the study can be found in the report.

Towards developing the gender-lensed SMF

In this chapter, we seek to highlight the journey towards the development of
the gender-lensed Supervision and Mentorship Framework (SMF) for STEM
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postgraduate training in the East African region, with a specific focus on
the processes, experiences and lessons learned. We also seek to highlight the
co-created supervision and mentorship strategies and the related gender-lensed
SMF for the strengthening of women’s experiences in postgraduate training in
the East African region. The key questions shaping this chapter leverage the
study described above and are as follows:

1. What critical processes informed the development of the gender-lensed
SMF for STEM postgraduate training in East Africa?

2. What gender-lensed supervision and mentorship strategies and frame-
works are necessary in strengthening women'’s experiences in postgraduate
training in East Africa?

3. What were the lessons learned from women’s experiences in the devel-
opment of the strategies and related gender-lensed SMF for STEM
postgraduate training in East Africa?

By answering these three questions, we aim to educate various stakeholders,
including practitioners, on:

+ The process towards replication of similar projects within the African
region;

« What to expect, improve or avoid while undertaking a similar project and
formulating related strategies and frameworks within the region;

+ The supervision and mentorship strategies and framework that, if adopted
and adapted, have the potential to strengthen the experience of women in
STEM postgraduate training in East Africa, and by extension, the entire
African region.

Approaches towards documenting the gender-lensed SMF

This chapter is descriptive in nature, based on document analysis. It utilises
information extracted between 2020 and 2024 from email correspond-
ence, reports and presentations made in various fora to draw insights on the
processes, experiences, lessons learned and highlights on the formulated strat-
egies and framework.

The email correspondences were mainly those between APHRC and
IUCEA, and those with the various key stakeholders. The targeted stakehold-
ers included:
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+ Policy actors, institutional leaders, faculty members, researchers and post-
graduate students drawn from universities associated with IUCEA;

« Research institutions in East Africa;

« Government ministries, departments and agencies responsible for post-
graduate training and research in the respective East African countries;

+ Women who were established researchers and leaders within the East
African region.

Information was also gathered from reports that comprised stakeholder
engagement reports and annual progress reports, and several presentations
that were made at various forums, including:

« Stakeholder engagements;

+ Gender in STEM Workshop, held on 4-10 June 2023 in Ghana;

+ African Research University Alliance (ARUA) Biennial Conference side
event held in 2023 in Nigeria;

+ Interregional Dialogue on Education and Development in Latin America,
the Caribbean and Africa side event held in 2024 in Ethiopia.

We utilised components of the ‘who, what, when, where, why and how’ approach
(Hulme, 2014; Vetter, 2017) to comprehensively gather, describe and document
the critical processes that were utilised in the development of the strategies and
framework.

Critical processes in developing the gender-lensed SMF

We employed five critical processes in the development of the gender-lensed
supervision and mentorship strategies and framework for optimal postgrad-
uate training in East Africa. They comprised (1) collaboration agreement
engagements; (2) country-specific study approvals and data collection; (3)
stakeholder engagements; (4) the regional SMF approval process; and (5) pilot-
ing of approved SMF by stakeholders. The relationship between the various
processes is illustrated in Figure 1.

We briefly discuss each of the processes below, using the ‘who, what, when,
where, why and how’ approach.
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Figure 1: Relationships between critical processes in the development of the SMF

In-country
validation and Regional
strategies co- dissemination
creation workshop
/ workshops /
Ethical and Regional approval of
Collaboration protocol Supervision and
agreements approvals and Mentorship Framework
data collection (SMF)
/
Regional \ Regional \
stakeholders’ validation and Piloting of SMF
inception co-creation by stakeholders
engagements workshop

Collaboration agreement engagements

Table 1: Description of the nature of the collaboration agreement engagements

of the project
Who was Why the process was carried out How the process took place
involved
APHRC and Need for joint development and owner- Leveraged existing Memorandum
IUCEA ship of the project, leveraging each of Understanding to concretise the
other’s strengths: project plans.
+ APHRC bringing in its expertise in
project development and facilitation.
« IUCEA, as a strategic partner, being the
owner, convenor and implementor of
the project in East Africa.
IUCEA and IUCEA as the convenor of universities in Correspondent emails were sent to
associated East Africa: respective universities and quality
universities, + To gain buy-in and commitment by assurance agencies and minis-

quality assur-
ance agencies
and ministry

the management of the universities,
quality assurance agencies and minis-
try departments.

try departments:
+ Introducing the project, its purpose
and APHRC as a facilitating partner.

project facilitation.

departments +  To gain access and permission to collect [+ Seeking consensus for data to be
data from the respective universities. collected from institutions.

APHRC and + To gain insight on the specific country |+ Identification of suitable and avail-

in-country landscape and nuances. able collaborators, with assistance

collaborators, + To ease in-country project activities from IUCEA.

includingresearch and specifically facilitate protocoland |« Execution of contractual

assistants ethical approvals, data collection and agreements with clear terms

of engagement.
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At the onset of the project (between the years 2019 and 2021), APHRC engaged
and executed collaboration agreements with various strategic partners within
the East African region. The partners included IUCEA and its associated
universities, relevant quality assurance agencies and ministry departments
and in-country collaborators, including research assistants. The engagements
took place through email correspondence and virtual meetings. Table 1 (above)
further depicts the nature of the collaboration agreement engagements in
terms of who was involved, the rationale behind the process and a brief outline
of how the process unfolded.

Country-specific scientific and ethical approval

Country-specific scientific and ethical study protocols were developed through
the collaborative efforts of the APHRC research teams, IUCEA and in-country
collaborators. The related approvals were given by the relevant authorities in
Burundi, Kenya, Rwanda, Uganda and Tanzania between 2021 and 2023. The
purpose of this process was to ensure that the country-specific protocols were
developed and taken through the rigour of internal scientific and ethical review
at APHRC and external country-specific reviews, in line with the related provi-
sions. This ensured sound scientific quality, alignment with national ethical
considerations and compliance with the in-country ethical considerations of
studies.

We collected data between 2021 and 2023, and only after country-spe-
cific ethical and protocol approvals had been obtained from the respective
East African countries — Burundi, Kenya, Rwanda, Uganda and Tanzania. We
collected secondary data based on the inclusion criterion of IUCEA member
universities, excluding those that did not offer postgraduate programmes in
STEM fields. For the online survey, our inclusion criterion was researchers affil-
iated with universities and research institutions within East Africa, while we
excluded researchers from non-East-African countries. The criteria for collect-
ing qualitative data mirrored those of the online survey. More specifically, we
included researchers from East African universities and research institutions
and excluded those working in non-STEM disciplines within East Africa. The
target study participants comprised:

« Staff members and students enrolled in IUCEA member universities that

offered postgraduate programmes in STEM;
+ Postgraduate student supervisors and mentors (both male and female);
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+ Researchers based in regional African research organisations with a focus
on STEM;

« Managers, administrators and coordinators of postgraduate training
programmes;

+ National commissions for higher education and research agency officials.

The purpose of the study was to examine the participation and experiences
of women in STEM postgraduate training programmes and careers in East
African countries, and to specifically provide evidence on the status of gender
equality in STEM-related postgraduate training and careers in East Africa; and
the factors that contribute to participation of women in STEM-related post-
graduate training and careers in East Africa.

The study was descriptive in nature and utilised a mixed-methods design
that included document analysis, scoping review, and qualitative and quantita-
tive analyses based on information received from online surveys, key informant
interviews (KIIs) and focus group discussions (FGDs)

Stakeholder engagements

We engaged in-country and regional stakeholders throughout the project,
particularly between 2021 and 2024. The purpose of stakeholder engagements
was to create awareness of the project, seek greater buy-in and commitment to
the project and co-create various strategies for the project (see Chapter 11 for
an alternative stakeholder engagement approach). More specifically, we held a
total of nine stakeholder engagements that comprised: two regional inception
meetings; five in-country validation workshops; one regional co-creation work-
shop in 2024; and one regional dissemination workshop in 2024.

Regional inception meetings

We held two virtual regional inception meetings in 2021 - one in February and
the other in June. A total of 62 (68% women) key stakeholders drawn from East
Africa participated in the meetings. They included vice-chancellors, deputy
vice-chancellors, registrars, directors and deans of research and postgradu-
ate studies, research scientists, doctoral and post-doctoral students, quality
assurance directors, senior researchers, staff and faculty members (all drawn
from universities associated with IUCEA) and relevant government ministry
and agency officials. The aim of the inception meetings was twofold - to create
awareness on the project and its related implementation plan; and to brainstorm
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and co-create the project study questions on the participation and quality of
experiences of women in STEM postgraduate training programmes and careers
in East Africa. The agenda of the regional inception virtual meetings included:

« An overview of the project;

+ Discussions, in breakout sessions, on the participation and quality of
women’s experiences in STEM postgraduate training programmes and
careers in East Africa;

+ Brainstorming and validation of the objectives and research questions — in
breakout sessions;

+ Presentation of the implementation plan and way forward for the project.

In-country validation workshops

It is worth noting that the results of the study were validated through in-coun-
try stakeholder workshops within each of the five countries and a regional
co-creation workshop in East Africa. These processes ensured ownership by
the various stakeholders to foster further deliberations and capture additional
insights for supervision and mentorship of women in STEM postgraduate
training in East Africa. Upon completion of the project study on examining
the participation and experiences of women in postgraduate training in STEM
programmes in universities in East Africa, we held face-to-face validation work-
shops in each of the five countries (see Table 2).

Table 2: Description of validation workshop participants per country

Country |Participants

Rwanda 33 (68% women) key stakeholders including faculty members, registrars, researchers,
postgraduate students, ministry officials and representatives from APHRC and IUCEA

Burundi 33 (61% women) key stakeholders including the Permanent Executive Secretary of the
National Commission of Science, Technology and Innovation, faculty from various univer-
sities, researchers and representatives from APHRC and IUCEA

Uganda 31 (52% women) key stakeholders including officials from the Ministry of Education and
Ministry of Agriculture and Innovation, faculty members from various universities and
representatives from APHRC and IUCEA

Tanzania |34 (59% women) key stakeholders including a representative of the Commission for
Science and Technology, university members and representatives from APHRC and IUCEA

Kenya 37 (65% women) key stakeholders including faculty members from universities in Kenya,
researchers, postgraduate students, ministry officials and representatives from APHRC
and IUCEA

The aim of the workshops was to validate the data collected from the respec-
tive countries, increase their ownership, and jointly brainstorm and co-design
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supervision and mentorship strategies applicable to each country, based on the
study results. The validation workshops entailed: the presentation of prelimi-
nary in-country findings from the study; discussions on the key study findings
and formulation of relevant recommendations; and discussions on possible
strategies towards optimising supervision and mentorship within East Africa.

Regional co-creation engagement

We convened a regional collaborative co-creation workshop in Kenya in August
2024 to co-create a comprehensive framework for gender-responsive supervision
and mentorship in STEM postgraduate training for East Africa, based on the
findings of the project study and recommendations from the in-country valida-
tion workshops. The workshop consisted of 60 (52% women) key stakeholders
drawn from the East African region, including directors and vice-chancellors
of institutions offering STEM postgraduate training programmes, government
representatives in higher education and research, faculty leaders, STEM post-
graduate students and representatives of research regulatory bodies across East
Africa. Through the two-day co-creation workshop, we provided the basis for
adoption of the SMF at the regional level, and specifically:

« Validated the supervision and mentorship strategies that were co-designed
at the country levels;

+ Co-created the regional gender-lensed SMF for optimum postgraduate
training in East Africa;

+ Sought greater buy-in, commitment and assurance to strengthen supervi-
sion and mentorship in the region.

We provided the participants with an overview of the project and presented
them with the project milestones and results and feedback from the in-coun-
try validation meetings, including areas of commonality and divergence. The
participants further co-created the SMF template, in randomly designated
groups, and identified the key elements of the framework, feeding into each
group’s templates and enriching them. In addition, country teams discussed
the co-created elements of the SMF, seeking to define country-specific actiona-
ble steps, including roadmaps and related roles and responsibilities.

Dissemination workshop

Following the approval of the SMF by the East African Community (EAC),
through the IUCEA, we convened a virtual regional dissemination workshop

— 151 —



DISMANTLING GENDER BARRIERS IN STEM

in November 2024. The virtual workshop comprised 150 key stakeholders
from the East African region. They included directors and vice-chancellors of
institutions offering STEM postgraduate training programmes, government
representatives in higher education and research, faculty leaders, STEM post-
graduate students and representatives from research regulatory bodies across
East Africa. The purpose of the dissemination workshop was mainly to create
awareness of the approved SMF, for greater buy-in and adaptation in post-
graduate training in the East African region and at the regional, national and
institutional levels. During the virtual workshop, we gave the participants an
overview of the entire project, engaged them in the various components of the
approved SMF and led them in discussions on the next steps towards its imple-
mentation, including its piloting.
Overall, the gains of the stakeholder engagements were threefold:

+ Create awareness of the status and experiences of women in STEM post-
graduate training in East Africa;

+ Solicit buy-in and commitment to the process of promoting gender-lensed
supervision and mentorship within the region;

+ Co-create the gender-lensed strategies and framework for the promotion
of supervision and mentorship in postgraduate training in East Africa,
based on the obtained data.

Extensive consultations were carried out with the key stakeholders to deter-
mine the supervision- and mentorship-related strategies that would promote
the participation of women in postgraduate training to co-create a comprehen-
sive gender-lensed framework tailored to address the unique needs of STEM
postgraduate students in this region. This collaborative approach ensured active
engagement with the stakeholders, and that the framework was well-rounded,
inclusive and aligned with the needs and perspectives of various stakehold-
ers involved in higher education and research in the region (Ridulescu et al.,
2023; Vargas et al., 2022). Moreover, the stakeholders considered themselves
part and parcel of the process, thus facilitating greater buy-in, ownership and
commitment towards the implementation of the framework, in addition to the
sustainability of the initiative beyond the project’s life (Avila-Garzon & Bacca-
Acosta, 2024)
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Approval of the regional gender-lensed SMF

Subsequent to the co-creation process, the SMF was refined by a team drawn
from APHRC and IUCEA; reviewed and validated by participants in the regional
co-creation workshop; officially submitted to the IUCEA management team
by the APHRC team; presented by the IUCEA management for approval; and
reviewed and approved by the IUCEA Committees in charge of higher educa-
tion and the EAC in meetings held in Uganda in August 2024. This process was
necessary to increase the regional rating and credibility of the SMF as a tool to
enhance optimal postgraduate training in East Africa, thus validating its incor-
poration into the Standards and guidelines for postgraduate studies in East Africa
(IUCEA, 2018). The approved gender-lensed SMF for postgraduate training in
East Africa (IUCEA, 2024) was disseminated to the various stakeholders and
uploaded onto the IUCEA website. The final process, which was ongoing at the
time of this write-up, was the piloting of the SMF, before its full implementa-
tion in the East African region.

Gender-lensed supervision and mentorship strategies and
framework

Effective supervision and mentorship are crucial components of STEM post-
graduate training (Gangrade et al., 2024; Lindahl et al., 2021; Wu et al., 2024).
In East Africa, where the demand for high-quality education and research
continues to grow, understanding and implementing desirable supervision and
mentorship strategies were considered essential to enhance women’s perfor-
mance in postgraduate training and their future trajectories as researchers and
leaders in the region.

Key stakeholders, during the country-specific validation and co-creation
workshops, recommended the integration of mentorship with supervision into
existing policies, standards and guidelines at the postgraduate level, resulting
in the formulation of gender-lensed strategies. They also recommended the
establishment of supportive structures and the breaking of gender stereotypes
to create a more inclusive and supportive environment for the supervision and
mentorship of women in STEM postgraduate training in East Africa. Figure 2
highlights the areas that were identified by stakeholders as critical to both
supervision and mentorship in postgraduate training in East Africa.

The stakeholders highlighted the need to ensure that the supervisors and
mentors have appropriate attributes for supervision and mentorship, respec-
tively, and to have their respective capacities built, as shown in Figure 2.
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Figure 2: Desirable strategies for supervision and mentorship in postgraduate
training in East Africa

Key desirable areas for supervision Key desirable areas for mentorship

Gender-sensitive supervision

Advisory and strategic roles

Mentee-driven

+ For personal development
Assessment of mentee’s weakness and
strengths
Offers training and leadership

+ Links maintained after graduation

Appropriate supervisor attributes

Empathetic, caring, supportive, concerned
and considerate

Commitment and availability
Knowledgeable and with competencies in
research and disciplinary areas

Supportive

Options, choice and a large
pool of supervisors
Accountability

Dynamism

Appropriate mentors’ attributes

Empathetic, concerned, supportive and
considerate
Committed, available and approachable

+ Knowledgeable, competent and resourceful

RECOMMENDATIONS

Development of policies, standards Capacity-building of mentors
and guidelines

Contractual agreements
Timelines for supervision
Tracking mechanisms

Regulated mentorship

Consent between mentor and mentee
Legal framework
Encouraging and supportive mentorship

Capacity-building of supervisors
commitment

More specifically, the stakeholders considered the following supervision- and
mentorship-related strategies as essential in optimising women’s participation
in STEM postgraduate training in East Africa.

Effective supervision strategies

Supervisors need to be aware of gender differences, issues and inequalities, and
to consider them during supervision, recognising how gender roles and respon-
sibilities affect individual students and their academic trajectories, as well as
how to address these parities appropriately.

Effective supervision relies on supervisor attributes. These attributes
included commitment, availability, empathy, knowledge, competence in
research and disciplinary areas, support, care, concern and consideration, as well
as the ability to provide constructive feedback. Supervisors who demonstrated
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a genuine interest in their students’ development and created a supportive
environment had the potential to significantly impact their academic and
professional trajectories. In this respect, supervisors should strengthen their
technical expertise and enhance their ability to understand and address the
unique challenges faced by supervisees, particularly women.

Considering the opinion of students during the allocation of supervisors
allows them to have supervisors whose styles of leadership and supervision
align with their specific needs and preferences. The freedom to be part of the
decision-making process for the selection of their supervisors empowers the
supervisees and fosters a sense of autonomy in their educational journey. It
also increases the likelihood of the supervisees finding appropriate supervisors
who would offer personalised guidance and support, tailored to their individ-
ual circumstances.

Facilitation and formalisation of effective supervision relationships through
clear contractual agreements are necessary. These agreements should be aligned
with the expectations, responsibilities and commitments of both the super-
visor and supervisee. Such formalised structures would ensure accountability
and clarity, preventing misunderstanding and promoting a professional rela-
tionship. This facilitation should include the provision of resources and support
systems that enable the supervisees to engage in meaningful interactions with
their supervisors, including through regular meetings, workshops and access to
professional development opportunities.

Accountability mechanisms, including peer reviews, feedback surveys and
performance assessments, are vital to maintaining the integrity and effective-
ness of the supervision process. Consequently, regular evaluation and feedback
loops should be made available at the various institutional levels to ensure that
supervisors and supervisees uphold high standards of conduct and respond to
the needs of the latter.

Comprehensive training programmes for supervisors should be availed. Such
training programmes would equip supervisors with the skills and knowledge
required to support students effectively, including understanding gender
dynamics, fostering inclusive environments and employing effective communi-
cation strategies. The training programmes would also ensure that supervisors
are well-prepared to address the diverse needs of their supervisees.

Robust policies that lead to the institutionalisation of gender-sensitive super-
vision should be developed and implemented at various institutional levels to
support postgraduate training in East Africa. These policies should address
parameters that promote equal access to opportunities, anti-harassment meas-
ures and work-life balance, among other aspects. Tracking mechanisms, such as
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progress monitoring and data collection on supervision outcomes, should also
be instituted to evaluate the effectiveness of these policies. These mechanisms
would provide insight into the impact of supervision and highlight areas for
improvement, ensuring continuous enhancement of practices.

Timeliness in supervision is a critical factor in effective supervision.
Supervisors should be available and responsive, providing timely feedback and
support to their supervisees. This responsiveness would enable students to
stay on track with their academic and professional goals, addressing challenges
as they arise and maintaining momentum in their development. Institutions
needed to emphasise the importance of timely supervision and provide struc-
tures that facilitate regular and consistent supervisor-supervisee interactions.

Effective mentorship strategies

With respect to mentorship, the stakeholders considered the mentor’s role as a
strategic advisory one that needed to be mentee-driven and that would enhance
the mentee’s personal development. According to Figure 2, mentors needed to
exhibit the following attributes that were considered appropriate for an effective
mentorship process — empathetic, supportive, considerate, committed, available,
approachable, knowledgeable, competent and resourceful.

Several other effective mentorship strategies were identified, including the
provision of a supportive and gender-sensitive mentorship environment; mentors
making practical adjustments to accommodate personal responsibilities; and encour-
agement of women to mentor other women, while recognising that effective
mentorship can be influenced by either gender. Other effective mentorship
strategies included advisory and strategic support from mentors and aligning guid-
ance with the mentee’s goals and needs. Consequently, the mentors needed to have
relevant experience and a willingness to adapt their approach to the mentee’s evolving
requirements.

The stakeholders emphasised the value of mentors who guide their mentees
towards leadership roles and provide access to resources. This support involved not
only aiding academic progress but also facilitating networking opportunities
and leadership development. Maintaining a strong, approachable relationship also
emerged as an essential strategy in mentorship (Hill et al., 2022). Ensuring
mentorship extended beyond academic training to include long-term career guid-
ance and support was also crucial for the sustained success of the mentee.
Another strategy that was recommended was the regulation of mentorship in
postgraduate training in East Africa, as depicted in Figure 2. This would entail
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the provision of a legal mentorship framework that would enhance the commit-
ment of both the mentor and the mentee to the mentorship process.

Co-creation of the gender-lensed SMF

Based on the identified strategies, the stakeholders co-created a framework
for the optimal implementation of the gender-lensed supervision and mentor-
ship strategies for strengthening women’s participation in STEM postgraduate
training in East Africa. The stakeholders underscored the importance of four
key components to ensure the effectiveness and inclusivity of the gender-
lensed SMF for postgraduate training in East Africa, which is accessible on the
IUCEA website. The four key components of the framework are summarised
below and include (1) execution and management; (2) stakeholder engagement;
(3) capacity strengthening initiatives and governance control; and (4) assurance
and enhancement. All of which were applied to the institutional, national and
regional levels to ensure comprehensive and tailored implementation across
different contexts. Together, these efforts would create a supportive and
equitable framework for gender-lensed supervision and mentorship in STEM
postgraduate training in East Africa.

Execution and management

Comprehensive planning, which includes setting strategic goals, conducting
needs assessments and integrating gender equity into institutional policies, is
necessary in the execution and management of the supervision and mentor-
ship framework. Moreover, the planning process needs to be aligned with
institutional, national and regional strategic objectives. There is a need for
adequate resourcing, which includes equitable allocation of funding, equipment
and opportunities, alongside recruitment and strengthening the capacity of
staff members who are committed to gender-sensitive practices. This would
maintain operational effectiveness in the execution and management of the
gender-lensed framework.

Developing and maintaining efficient systems and organisational struc-
tures, alongside cultivating a culture of excellence and instilling core values, is
necessary to reinforce positive behaviours and ethical standards. An appropri-
ate culture and values that foster inclusive academic environments, diversity
and gender equity need to be cultivated at institutional, national and regional
levels. In addition, leaders need to model these values for the greater effec-
tive execution of the framework. It is also necessary that the various levels
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of institutions implement robust motivation and performance management
systems to drive excellence and achieve high levels of staff engagement and
productivity while executing the gender-lensed supervision and mentorship
framework. This includes setting achievable goals, recognising achievements
and providing incentives for engagement.

Stakeholder engagement

There is a need for thorough stakeholder mapping and engagement to identify
and involve key players, ensuring diverse perspectives are included in super-
vision and mentorship decision-making processes. Effective communication is
needed to build trust and facilitate collaboration. Moreover, participation from
a broad range of stakeholders is crucial for robust outcomes to be achieved in
supervision and mentorship in STEM postgraduate training in East Africa.

Capacity strengthening initiatives

Capacity strengthening for effective supervision and mentorship is crucial
to maintaining high standards and encouraging innovation (Igumbor et al.,
2020). Moreover, institutions need to enhance the mentorship and supervision
capacities of their staff members and researchers by offering regular train-
ing opportunities. Equally important are peer learning initiatives that foster
knowledge-sharing and collaborative growth, allowing individuals to learn
from one another’s experiences and expertise. These efforts not only enhance
individual competencies but also facilitate the building of a more cohesive and
capable institutional workforce, while promoting gender equity and cultivating
quality research. Training and peer learning also prepare the institutions to
address complex challenges and achieve their strategic goals for supervision
and mentorship.

Governance control, assurance and enhancement

There is a need for effective governance controls at the institutional, national
and regional levels to maintain high standards in research and institutional
operations with respect to gender-lensed supervision and mentorship.
Comprehensive gender-lensed policies that provide clear guidelines and
expectations for effective and inclusive supervision and mentorship need to
be developed, and aligned with regional, national and institutional visions,
missions, goals and regulatory requirements. Continuous monitoring and
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evaluation need to be prioritised, tracking progress, ensuring compliance
and identifying areas for improvement in the gender-lensed SMF. Moreover,
mechanisms need to be instituted to effectively monitor and evaluate perfor-
mance using clear and fair criteria and provide regular feedback to the various
stakeholders on gender-related disparities. Robust gender-lensed supervision
and mentorship risk assessment and management strategies also need to be
employed at the various institutional levels to identify potential threats and
develop proactive measures to mitigate them, safeguarding diversity, equity
and inclusivity parameters, institutional interests and operational continuity.

Lessons learned

The development of the gender-lensed SMF (IUCEA, 2024) for STEM post-
graduate training in East Africa was a success and culminated in its regional
adoption. We highlight the lessons learned in its development in this section.

Despite having the backing of IUCEA, we still experienced university and
national-level bureaucratic hurdles during the data collection, specifically in
obtaining relevant approvals at the two levels. This affected our survey distri-
bution and delayed the collection of data in specific universities and countries.
We therefore underscore the importance of proactive planning, robust commu-
nication channels and building strong local partnerships to mitigate delays
during the data collection phases of such multi-country and multi-institu-
tional projects. By anticipating such potential challenges and establishing clear
communication pathways, project teams can align themselves accordingly and
prepare to promptly address related concerns. This approach not only enhances
efficiency but also reduces the risk of setbacks that could impede progress.

Project teams should be agile, flexible and adaptable to methodological
changes that are geared towards addressing unexpected obstacles during the
phases. The ability to adjust plans and methodologies in response to unforeseen
challenges allows project teams to navigate challenges effectively and maintain
the integrity of their work. Project teams should therefore be adaptable to
approaches that seek to accommodate varying national regulatory frameworks
and operational constraints across different countries, enhance proactive
planning for contingencies and embrace robust communication channels when
necessary. By embracing flexibility, teams can mitigate delays in project devel-
opment and implementation, uphold ethical standards and optimise effective
resource utilisation.

Leveraging our existing regional partnership with IUCEA and in-country
collaborations facilitated connections with other institutions, enabling the
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project to progress, amidst COVID-19 pandemic restrictions. The in-country
collaborators also facilitated team set-up, data collection and research approv-
als, thereby enhancing the validity and applicability of research findings in
diverse contexts. We recommend that future project teams foster collaborative
relationships and leverage local expertise to enhance the validity and applica-
bility of project outcomes from diverse contexts. Further, we recommend that
project teams seek to establish and leverage strong local and strategic networks,
equitable partnerships and collaboration with regional and national authori-
ties and conveners, such as IUCEA, to facilitate access to member universities.
These networks and partnerships would also provide support, local expertise
and shared resources, knowledge and good practices, thereby facilitating more
efficient and effective project processes and sustainability of initiatives (Horan,
2022). Enhanced collaboration also promotes the dissemination, validation
and adoption of project results and supports the development of innovative
solutions.

Our engagements with the in-country collaborators provided invaluable
perspectives on the nuances of implementing multi-country studies amidst
the backdrop of the pandemic, and on diverse research system dynamics
and contextual factors influencing research practices and outcomes. Project
teams should seek to establish strong partnerships with in-country entities
that can provide invaluable support and expertise, and who can facilitate the
successful implementation of multi-country projects. Local in-country exper-
tise and support are particularly critical during challenging circumstances,
as they provide essential advice, insights and coordination of all required
resources. Based on our partnership and collaboration interactions at regional
and country-specific levels, we further underscore the significance of a future
comparative study to identify similarities, differences and best practices across
different research environments.

The in-country validation and regional co-creation workshops provided
critical inputs for developing a comprehensive gender-lensed framework
for supervision and mentorship in postgraduate STEM programmes. This
collaborative approach ensured that the results were grounded in the real-
world experiences and needs of stakeholders, supporting the development of
actionable strategies to enhance gender equality in STEM. The stakeholder
engagements fostered a collaborative environment where expectations were
clearly defined, and everyone was committed to the research objectives. This
alignment was crucial for the smooth execution of project activities, follow-up
and the successful dissemination of results. Project teams should employ
strategies that promote clear communication and regular meetings with
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relevant stakeholders to ensure buy-in, commitment and alignment in working
methodologies.

The SMF for postgraduate training in East Africa has been adopted at the
regional level and needs to be cascaded to national and institutional levels in
the region. The process of piloting the framework at a small scale would further
validate the SMF, giving way to its full-scale adaptation within the East African
region. We present the framework and recommend that other African regions
adopt and adapt it to strengthen supervision and mentorship, and ultimately,
the participation of women in STEM postgraduate training in SSA. We further
recommend that similar projects be carried out in other African regions to
provide a more comprehensive picture of STEM postgraduate training in the
region, leveraging approaches, experiences and lessons learned in the East
African scenario. Moreover, we recommend that regional teams carrying out
similar projects establish and nurture strong partnerships and collaborations
with local stakeholders, including universities and the strategic regional
government in charge of postgraduate training and research in their specific
regions. Such collaborations not only enhance resilience but also leverage local
expertise and resources to optimise project outcomes. By fostering such part-
nerships and collaborations, project teams can navigate bureaucratic hurdles
more effectively and ensure the validity and applicability of interventions in
diverse contexts.

Conclusion

Supervision and mentorship play a critical role in advancing the participation
of women in STEM postgraduate training programmes in East Africa, and by
extension, SSA. Women experience challenges that hamper their advancement
in postgraduate training, research and consequently leadership in the region.
Key stakeholders drawn from countries within the region identified gender-
lensed strategies that were necessary to strengthen supervision and mentorship
in STEM postgraduate training and research in East Africa. This led to the
co-creation and approval of a gender-lensed SMF to strengthen support for
STEM postgraduate training in East Africa.

The success in the development of the gender-lensed framework is greatly
attributed to various processes that were put in place to mitigate against the
advanced effects of the challenges and to optimise the outputs of the project.
The processes employed included leveraging existing strategic partnerships
with the IUCEA, which had regional convening powers for universities in East
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Africa, identifying key country-specific collaborators, and regularly engaging
with key regional and national stakeholders at all stages of the project.

The approved regional gender-lensed SMF for postgraduate training in East
Africa will need to be implemented at the regional level and cascaded to the
national and institutional levels, as well as evaluated at each level. That said,
given the achievements of this project thus far, we suggest it is worth estab-
lishing similar frameworks to promote women in STEM postgraduate training,
research and leadership in the other SSA regions. Relevant researchers and
policy actors in postgraduate training should consider how to scale up the
initiatives described in this chapter in the other SSA regions, leveraging the
methodological gains, challenges and lessons learned.
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Blessing Mberu, Ivy Chumo, Leunita Sumba, Simon Thuo and Betsy Makena Mugo

Introduction

In sub-Saharan Africa (SSA), efforts to promote gender equality in workplaces
have made progress, but significant gaps remain. The Global gender gap report
(World Economic Forum, 2023) reveals persistent disparities, particularly
in leadership in Science, Technology, Engineering and Science (STEM) fields.
Women hold under 30% of middle and senior positions (Hanna et al., 2024) and
are even less represented in high-level STEM leadership, with only 17.8% acting
as Vice Presidents and 12.4% as Chief Officers (Hanna et al., 2024).

Many countries have ratified international and regional human rightsinstru-
ments; however, a gap persists between these commitments and their actual
implementation at the national level (UNDP & AUC, 2023). This is primarily
due to slow implementation and a lack of supportive legislation and policy envi-
ronments, which hinder the domestication and enforcement of these human
rights instruments. Societal expectations, stereotypes and systemic biases
further impede women’s advancement to leadership roles (Mousa et al., 2021),
particularly in patriarchal communities where traditional gender roles conflict
with professional aspirations. Consequently, women’s contributions remain
underutilised, adversely affecting economic and social development (Nhamo
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et al,, 2018). While many studies have focused on the barriers to women’s
career progression, there is limited research on effective strategies to elevate
women to leadership positions. Furthermore, there is a lack of systematic data
to fully understand the interlinkages between education and career (Mousa et
al,, 2021), highlighting the need for targeted research to develop more effective
policies and practices, especially in low- and middle-income contexts.

The importance of promoting women in leadership is especially evident in
the WASH (water, sanitation and hygiene) sector. A World Bank (2019) report
shows that out of 64 water and sanitation service providers in 28 global econ-
omies, women constitute just 18% of workers, 32% of these service providers
have no female engineers and 12% have no female managers. Research indicates
that involving women in water management significantly enhances project
effectiveness and sustainability, with success rates increasing six to seven
times compared to projects without female involvement (Jenniskens, 2022).
Additionally, companies with more women in decision-making roles perform
better, delivering social, environmental and economic benefits (Jenniskens,
2022).

Ghana and Kenya serve as compelling case studies for examining these chal-
lenges and opportunities, particularly within the water sector where women
face numerous career bottlenecks (World Bank, 2019). One challenge is the
gender imbalance in STEM training within higher education, which results in
fewer women entering the workforce in these fields (Hammond et al., 2020).
For example, at the University of Nairobi, between 2021 and 2023, only 42%
of engineering students were female, with an even smaller percentage (22%)
successfully graduating.! Similarly, in the Faculty of Science and Technology,
while 51% of students who enrol are female, only 30% complete their studies.
This gender disparity in engineering studies extends to and is exacerbated
in the workforce, where only 7% of registered engineers in Kenya are women
(Engineers Board of Kenya, 2023). Additionally, women scientists are more
likely to work in academic and government institutions, while their male coun-
terparts tend to be employed in the private sector, which generally offers better
pay and career opportunities (The AAS, 2020). Similarly, at the University of
Ghana, about 59.7% of graduates from the College of Basic and Applied Sciences
in 2022 were male, compared to 40.3% female graduates.? Both Kenya and Ghana
illustrate the systemic challenges that women face, including a lack of training,
networking and mentorship opportunities, as well as pervasive socio-cultural

1 University of Nairobi student enrolment reports (Personal communication, 2022, 2023).
2 Based on published reports for 2022 from the University of Ghana, Institutional Research and Planning
Office (IRPO) (see https://irpo.ug.edu.gh/facts-figures).
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norms and gender stereotypes that limit their advancement (Boateng & Gaulee,
2019). This research aims to uncover policy gaps and identify opportunities to
enhance diversity and equity by first providing an overview of policies related
to women in STEM in both countries. It will then focus specifically on the expe-
riences of women in the water sector.

We investigate whether current policy guidelines and practices in Ghana and
Kenya are adequate not only to attract and retain women in STEM roles but
also to facilitate their advancement into leadership positions. The main aim is
to assess how national policies, legal frameworks and operational guidelines in
Ghana and Kenya effectively support women’s career progression and reduce
attrition rates along the way. Drawing from the experiences of women and men
within selected institutions, the study interrogates how these policies enable
women’s advancement in STEM careers and identifies barriers and opportuni-
ties that may cause women to leave these career paths or enable them to attain
leadership positions.

The research is guided by three central questions regarding water sector-re-
lated institutions in both countries:

1. How have current national and institutional policies addressed the inter-
linkages between gender, STEM and leadership?

2. What institutional policies or changes have either limited or supported
equal opportunities and career advancement for women in water-related
fields?

3. What specific opportunities can these policies provide to advance women
into leadership positions in water sector-related institutions?

Methods

Research design

This qualitative study used a combination of secondary and primary data to
assess the barriers and opportunities for women’s advancement in STEM fields,
particularly within water-related sectors in Ghana and Kenya. Secondary data
analysis focused on policies and guidelines related to STEM, gender and the
water sector, while primary data were gathered through in-depth interviews and
key informant interviews. Secondary data, mainly in the form of reports, were
sourced from official e-repositories and websites of national government minis-
tries (such as water, sanitation, irrigation, health, education, social services,
labour and social security), county websites and national council websites.
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The inclusion criteria targeted public and private water sector institutions
engaged in research and industry. Policies included in the analysis covered
international and regional documents on STEM and gender, along with
national policies and strategic frameworks on STEM, gender, education and the
water sector. This approach aimed to evaluate how gender is mainstreamed into
STEM and water sector activities, and vice versa.

Ethics approval for the project was obtained from the University of Ghana
Ethics Committee (ECBAS 075/21-22) and Amref Health Africa’s Ethics and
Scientific Review Committee in Kenya (REF no: P1180 - 2022), in addition to
a research permit by Kenya’s National Commission for Science, Technology and
Innovation (NACOSTI).

Study sites

In Ghana, data were collected from four case institutions within the water sector
in Accra (i.e. academia, research, government and a coalition of non-govern-
mental organisations). Additional data were collected from various government
ministries and agencies. In Kenya, the study included faculty members from
research and university institutions within STEM fields, professional bodies,
academia and research institutions, government and parastatal agencies and
industry, including water sector institutions and private sector institutions.

Data extraction methods

For research question one, content analysis (Hsieh & Shannon, 2005) was used
to examine policies, development-related documents and strategic plans at the
global, regional and national levels. A total of 27 documents (from Ghana) and

23 documents (from Kenya) were reviewed (see Table 1).

Table 1: Global, regional and national policies reviewed — Ghana and Kenya

Level of policy/document Ghana Kenya
Global 5 (13%) 5 (14%)
Regional 6 (16%) 6 (18%)
National 27 (71%) 23 (68%)
Total 38 34

For the second and third research questions, semi-structured in-depth inter-
views (IDIs) were conducted in Ghana with senior management (i.e. high-ranking
staff and board members involved in institutional decision-making) and with
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female and male leaders heading national, regional or departmental units of the
four case study institutions (Table 2a). In addition, key informant interviews
(KIIs) were conducted with six females and two males from four governmental
ministries, identified through referrals when inquiries were made about appro-
priate contacts for the project’s objectives. In Kenya, IDIs were conducted with
four members of senior management and with nine female and six male leaders
from the surveyed institutions (Table 2b). KIIs were also conducted with 88
female and 30 male participants holding various levels of responsibility across
these institutions.

Table 2(a): Ghana - Leadership participants from surveyed institutions

Category Academia Research Government NGO
Senior management 3 3 5 2
Female leaders 7 4 5 1
Male leaders 2 5 3 3
Total 12 12 13 6

Table 2(b): Kenya - Leadership participants from surveyed institutions

Category Water sector Professional National Private sector
institutions body government
and parastatals
Senior management 1 1 1 1
Female leaders 4 0 2 3
Male leaders 2 0 2 2
Total 7 1 5 6
Data analysis

The SAGA Policy Matrix (UNESCO, 2017) framework was used to evaluate the
extent to which various policies implemented by institutions promote gender
equality in science, technology and innovation (STI), including policies and
policy instruments that have a differential impact on gender equality. While
the SAGA Policy Matrix uses the term STI, this is often used interchangeably
with STEM in many contexts. For consistency within this chapter and the
broader collection, we refer to STEM where appropriate. The analysis consid-
ered several factors, including the nature of the policy, the implementing body,
the type of policy, STEM objectives to which the policy contributes, target bene-
ficiaries, implementation period, geographical coverage and target Sustainable
Development Goals (SDGs).
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For qualitative data, framework analysis (Gale et al., 2013) was employed
using NVivo 12 (QSR International, Australia) and QDA Miner (Provalis
Research, Canada) for coding and analysis. Researchers familiarised themselves
with the data by listening to recordings and reviewing transcripts. To ensure
reliability, two researchers independently developed a coding framework,
followed by a consensus meeting to finalise the themes. The data were then
coded, charted, mapped and interpreted based on the developed framework.
The analysis framework was structured on the following two levels:

1. First-level analysis variables:

+ Document title, type and level (global, regional or national).

+ Policy analysis variables: “Evidence” (presence of STEM or gender
equality), “Context” (historical or structural objectives), “Engagement”
(main stakeholders).

+ Gaps: Identified STEM and gender gaps.

2. Second-level analysis variables:

+ Document jurisdiction (global, regional, national).

+ Focus areas: STEM only, gender only, STEM and gender, STEM, gender
and leadership.

Results

This section responds to the three central questions that aim to assess policy
gaps and opportunities for enhancing diversity and equity in STEM leadership
based on literature and the experiences of participants from water-related
sectors in Ghana and Kenya.

National and institutional policies and interlinkages with gender,
STEM and leadership

National gender policies in both Ghana and Kenya have shaped institutional
mechanisms aimed at promoting gender equality and supporting women’s
empowerment. In both countries, the establishment of Gender Desks (or gender
focal points) across various ministries has played an important role in increasing
the representation of women and providing support for their educational and
professional development. These units or designated contact points focus on
promoting gender equality and mainstreaming gender considerations into their
organisational policies and practices (see Chapter 3 for an in-depth discussion
of gender mainstreaming). In Ghana, since the establishment of the Ministry
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of Gender, Children and Social Protection and the promotion of Gender Desks
in various ministries, there has been a noticeable increase in the number of
women directors and enhanced support for women’s empowerment, including
educational sponsorship —within two years of implementing the Gender Desk,
the numbers increased from four to 10 out of the current 36 directors.

Similarly, in Kenya, the Ministry of Gender, Culture, Arts and Heritage,
through the State Department for Gender and Affirmative Action, has worked
towards creating a society free from gender discrimination and violence. Gender
Desks have been established in various institutions, including the University of
Nairobi, which became the first institution of higher learning to launch a Gender
Desk in 2022. This initiative addresses the prevalence of unreported cases of
gender-based violence and aligns with international efforts, such as UNESCO’s
O3 Plus initiative, which aims to create awareness and provide support to young
people in universities and tertiary institutions (UNESCO, 2024).

Despite these positive steps, there is a substantial lack of integrative policies
that effectively combine gender, STEM and leadership, and significantly limit
the advancement of women into leadership roles. First, most STEM-related
policies and strategic developmental documents are not fully gender-main-
streamed. These documents often emphasise access to and use of technologies
and equipment but lack gender mainstreaming, in that they fail to consider the
specific needs and challenges faced by women and other vulnerable groups,
such as persons with disabilities. Without explicit gender mainstreaming,
these policies overlook the broader societal and cultural contexts that influence
women’s participation and progression. For example, policies that merely aim
to increase technological access without addressing the systemic biases and
barriers women face are unlikely to be effective.

Second, social development documents, including national programmes
and strategic plans, often treat technology and STEM-related initiatives as
secondary or supportive components rather than as central elements for achiev-
ing broader developmental goals. This approach minimises the critical role of
STEM education and careers in supporting social and economic development.
Policies that view STEM only as an ‘accessory’ fail to recognise its potential to
drive social change and economic empowerment, particularly for women who
remain underrepresented.

Finally, there is a disconnect between government STEM educational policies and
national employment policies concerning female STEM employees. In both Ghana
and Kenya, there are gender-mainstreamed educational policies designed to
encourage girls and women to pursue STEM education. However, these policies
are not sufficiently linked to employment strategies that would ensure women’s
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retention and progression. For instance, in Ghana, although some policy docu-
ments mention the goal of increasing the number of female STEM students
from primary through tertiary education, there is a lack of specific policies
that ensure the transition of female graduates into STEM-related job fields
and leadership roles. Policies such as the National Vision for Girls Education in
Ghana and the National Science, Technology and Innovation Policy lack mech-
anisms to support the absorption of women into the STEM workforce and their
advancement into leadership positions. Similarly, while Kenya’s Education Act
of 2013 has been successful in promoting gender equity in education, there is
insufficient alignment with employment policies to support women’s career
progression. This disconnect and lack of coherence between education and
employment policies result in a significant drop-off or ‘leakage’ of women from
the STEM pipeline, as they exit STEM career paths due to lack of opportunities
and support for career advancement.

Policy structures supporting and limiting career advancement for women
in STEM

Inboth countries, positive institutional policies and structures include the estab-
lishment of gender advocacy centres and unions, gender-sensitive recruitment
policies, implementation of inclusive workplace environments, family-friendly
policies, in-house support programmes to help women advance their careers, as
well as mentorship and capacity-building programmes.

Gender advocacy centres within institutions in both countries have been
crucial in promoting gender equality and addressing gender-related issues. The
Centre for Gender Studies and Advocacy (CEGENSA) at the University of Ghana
is dedicated to policy development, advocacy and creating a supportive environ-
ment for both men and women. CEGENSA has been instrumental in drafting
and ensuring the implementation of the Sexual Harassment and Misconduct
Policy and the Gender Policy, ensuring that gender issues are mainstreamed
across the university. Similarly, women’s unions, as found in the Ghana Water
Company Ltd. (GWCL) and Women in WASH (WIWASH) in both countries,
serve as powerful advocacy groups. They also engage in community outreach
to educate and inspire young girls about opportunities in STEM fields, address
important issues such as hygiene and advocate for the advancement of women
within their institutions. As highlighted by a female leader in Ghana’s public
water sector:
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We're pulling the engineers, those with the science background, to propa-
gate STEM education. We do a lot of programmes to whip up interest in
the WASH sector like this Menstrual Hygiene Day which is in May. We do
hygiene education, ... and educate them on courses, that they can pick up
in the sciences that will enable them to pursue a career in the water sector
... We also train women to pick up leadership roles to ensure that we're not
just in the WASH sector, but our voices can be heard.

In Kenya, several water sector institutions have implemented gender-sensi-
tive recruitment policies to increase the representation of women in technical
and leadership roles. These policies set specific gender targets or quotas to
promote gender parity in hiring practices. For instance, the Water Services
Regulatory Board (WASREB) and Kenya Water Institute (KEWI) have made
deliberate efforts to ensure gender parity in their hiring practices, leading to
a more balanced workforce and providing women with greater opportunities
to progress.

Efforts to create inclusive workplace environments that actively challenge
gender stereotypes and promote diversity are evident. Some water sector insti-
tutions have established gender committees or task forces that regularly review
and recommend changes to organisational policies and practices. Six partici-
pants reported the presence of gender committees in their institutions.

Additionally, family-friendly policies have been adopted by some institutions
to enable women to balance their professional and personal responsibilities,
thereby reducing the likelihood of career interruptions. For example, ten
participants from the water sector in Ghana reported that their organisations
had implemented flexible working hours, remote work options and job-shar-
ing. The initiative not only supports work-life balance but also encourages
the retention of women in the workforce, especially those who may otherwise
leave their careers due to family obligations. A female leader in the public water
sector explained,

... what we have is that when you resume from your maternity leave, you
close two hours earlier than the normal time. And the policy is such that if
you stay at home, like I did for six months, I have one year from the day I
resume to close two hours before time. Yes. So that is there ... at this point
in life, it makes work-life better ... .

Institutional leaders sometimes go beyond statutory requirements to offer
additional benefits that support women’s career progression and work-life
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balance by implementing in-house supportive policies through their personal
leadership strategies and creating an inclusive work environment. For example,
at three institutions in Ghana, internal policies extend beyond national stat-
utory provisions to offer additional benefits like nursery facilities and ‘nanny
allowances’ for work-related travel. These in-house measures have been instru-
mental in enabling women to sustain their career progression, particularly in
the water sector, where field experience is essential for advancement. As noted
by a female NGO leader in Ghana:

We can do two weeks at a place and ... well they have this nanny support
where if you are a nursing mother, for the first six months after deliv-
ery, upon resumption [of work], when you have to go to the field ... [the
institution] will bear half the cost of the nanny’s PDM [per diem] and
accommodation.

This commitment to supporting women’s professional growth is also reflected
in leadership attitudes within these institutions. As one male public senior
manager in Ghana noted:

So, that is how this present MD [managing director] has distinguished
himself. You see, most of them [women] are not engineers. And in this
company, it is all about engineering. So, ideally, the top should be occupied
by engineers. But this present MD, said no. So now, when you even look at
some of our policies, we are saying that ideally, for a position to be vacant,
if a woman is qualified, the woman should be considered first.

The introduction of mentorship and capacity-building programmes is a support-
ive measure. Organisations like the Rural Water Supply Network (RWSN)
and Kenya Water and Sanitation Civil Society Network (KEWASNET) have
established mentorship initiatives that pair young female professionals with
experienced leaders in the sector (see Chapter 7 for a discussion of a regional
mentorship and supervision framework). These programmes offer guidance,
knowledge sharing and networking opportunities, which are crucial for women
seeking to advance in traditionally male-dominated fields.

Despite these supportive measures, some critical gaps and challenges persist
at the institutional level, which hinder the career advancement of women in
their fields. These include the lack of awareness of policies and guidelines,
the lack of or ineffective implementation of policies, the lack of clarity in
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policies and guidelines, and the inadequacy of policies to address issues specific
to women.

Many study participants reported insufficient knowledge or inadequate
awareness of gender-related policies in their institutions, which impedes effec-
tive implementation and reduces potential impact. The effectiveness of STEM
policies and guidelines is often dependent on successful awareness creation.
As a female key informant from one of Ghana’s ministries noted: “You know
Ghana, we have all the laws. But we don’t read them and we don’t know. We have
signed conventions [that] we are not aware of ... I think it is an eye-opener to know
our policies.” Similarly, in Kenya, the need for sustained awareness efforts was
emphasised by a senior female key informant: “One-time awareness campaigns
may not be sufficient to foster lasting understanding and support for STEM policies ...
requiring ongoing efforts of key messages.”

Even where well-intentioned policies exist, their lack of effective imple-
mentation to ensure compliance often extends gender disparities rather
than reducing them, resulting in gaps between policy intentions and actual
outcomes. A Kenyan senior female key informant noted that: “Low implemen-
tation of existing policy guidelines to support women in STEM has been the order of
operations in many institutions. Not only in our place but in many other institutions
where my colleagues work.”

Without clear and enforceable guidelines to ensure compliance, many organ-
isations do not prioritise the necessary changes that are needed for an equitable
work environment. A male participant from Kenya highlighted that: “In the
water sector, I have seen the importance of robust enforcement of policies supporting
women in STEM. Without it, even strong policies can fail, as organisations may not
prioritise gender equity. Effective enforcement and regular assessments are essential.”

This challenge is compounded by funding constraints, as noted by a female
key informant from one of Ghana’s ministries: “It all boils down to funding. But
when we [don’t] have the resources, at times we just fall on our donors to sponsor, and
they do.”

In addition, the lack of clarity in policy guidelines presents a significant
challenge. Many participants indicated that ambiguous language in policy
documents makes it difficult to interpret and translate policies into actionable
steps. The importance of both clarity and enforcement was underscored by a
female Kenyan participant: “Language of policy is important in the implementa-
tion. Sometimes we do not even understand the language used in the policy and there
is no way we will educate others on what we do not know much about.”

Finally, study participants emphasised that the current policies and guide-
lines addressing women in STEM are inadequate, as they often fail to account
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for the unique challenges faced by women with multiple marginalised identities,
such as those based on race, socio-economic status, disability or geographi-
cal location. For example, a policy designed to support women in STEM may
provide general measures for gender equity but might not consider the addi-
tional barriers faced by women from rural areas who may lack access to quality
education and mentorship opportunities. Similarly, policies in engineering
fields frequently do not consider the specific needs of women who are unable to
perform strenuous manual tasks, such as lifting heavy machinery or climbing
high buildings, due to physical limitations or health concerns.

By failing to consider these specific needs, policies inadvertently reinforce a
one-size-fits-all approach that does not account for the varied capabilities and
contributions of women in the water sector and other STEM fields. In Kenya, a
female participant underscored this issue, stating: “Policies on women in STEM
often miss the mark by not addressing the unique challenges faced by those with
multiple marginalised identities. To truly promote inclusivity, we must recognise and
address these intersectional factors.”

Institutional policies supporting women’s advancement into leadership roles

The research highlights policies that support women’s advancement into lead-
ership positions in the water sector. These focus on structured mentorship,
professional development, gender diversity targets, advancing inclusive organi-
sational cultures and enhancing research and data collection.

Advancing women to take up leadership roles in the Ghanaian and Kenyan
water sectors requires targeted policies and initiatives, particularly in mentor-
ship programmes. Participants reported how women often faced challenges in
breaking into senior roles due to a lack of networks and guidance. As such, they
emphasised the need for structured mentorship initiatives that provide aspir-
ing women leaders with valuable career advice, networking opportunities and
visibility within the industry, as a female sector leader in Kenya underscored:
“Mentorship has been a game-changer for many women in our sector. It not only
provides guidance but also opens doors to networks and opportunities that are crucial
for career advancement and are challenges faced by women in STEM.”

Similarly, participants in Ghana reiterated the importance of mentorship,
noting how such support could help women avoid common pitfalls and acceler-
ate their career growth. As one female leader mentioned: “I would have wanted to
be mentored in this place if there was a senior female leader because once you get the
mentorship, you'll skip some mistakes ... .”

— 176 —



ADVANCING WOMEN IN STEM LEADERSHIP

Beyond mentorship, there is a clear need for policies focused on professional
development and leadership training opportunities. Participants highlighted
the necessity for women to access specialised training to prepare them for lead-
ership roles, including skills development in management, strategic thinking
and decision-making. These programmes should be designed to build confi-
dence and competence, equipping women with the tools necessary to excel and
remain in leadership positions. Female participants in Kenya emphasised how
prioritising such development opportunities, could better equip women with
the skills needed to lead effectively:

To prepare women for leadership roles, we must invest in specialised
training that enhances their skills in management, strategic thinking and
decision-making. The training ought to build the confidence necessary for
women to step into and thrive in leadership positions.

Moreover, initiatives such as the DANIDA Project in Ghana, which specifically
targets women for knowledge transfer and coaching at the ministries, demon-
strate the positive impact of tailored professional development programmes. A
female key informant from one of the ministries described their approach:

The DANIDA Project targets only women ..., they are coming to transfer
the knowledge. They are coming to coach the younger generation so they
can also take up after us. When we came, we also organised a session to
share our experiences ... .

The findings also illustrate the need for policies supporting gender diversity
targets and quotas, which can drive systemic change. In Kenya, a female partic-
ipant described how establishing clear targets for women’s representation in
leadership roles ensured accountability and provided a structured approach
to increasing diversity and balanced representation in leadership positions:
“Setting clear targets for women’s representation in leadership roles creates accounta-
bility and fosters a more inclusive environment. It helps to address the systemic biases
that have traditionally hindered women’s advancement in the water sector.”

Similarly, in Ghana, there have been efforts to increase women’s representa-
tion at the science and research levels. As a male senior manager in research
explained:

Yeah, there’s some improvement in inclusivity. For some time, the ratio of
women to men, let’s say, was very, very low. But in recent times, there’s
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been an effort to increase the number of women at the science and research
level. So usually when you have two people [competing] at a level, it’s likely
the woman will get it ...

Participants also described the need to develop an inclusive organisational
culture, reiterating the need to adopt and implement policies that promote a
culture of respect and equity, where women contribute to ideas and lead projects
and programmes. According to the participants, this included adopting and
implementing anti-harassment measures, ensuring fair evaluation processes
and supporting women in negotiating for fair compensation and promotions.
As described by a female leader in Kenya: “An inclusive culture where women feel
valued and supported is crucial for their success. This means implementing strong
anti-harassment policies, ensuring fair evaluations and supporting women in negoti-
ating for promotions and fair compensation.”

Additionally, creating opportunities for women to lead is vital, as a Ghanaian
female leader in academia recommended:

So, I would suggest that women should be given the opportunities to lead.
And I believe it will help very well. Because women pay particular attention
to issues ... if they get them involved, the output will certainly be great.

Finally, participants emphasised the importance of collecting gender-disaggre-
gated data during recruitment exercises and other data-collection processes
to inform decision-making. Such data is crucial for analysing women’s partic-
ipation and progression to STEM leadership positions and enhancing policy
guidelines that support their advancement. The need for dedicated funding for
research on the barriers faced by women in STEM was supported by partici-
pants from both countries. In Kenya, a female leader suggested: “Mandate the
collection of gender-disaggregated data on STEM employment, leadership positions
and pay. Allocate dedicated funding for research on the barriers faced by women in
STEM and the development of evidence-based policies.”

Policy recommendations

To advance gender equality and support women’s progression to leadership
positions in water-related sectors in both countries, we propose five key policy
recommendations to enhance gender equity by promoting a more inclusive
environment (Table 4).
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Policy awareness and participation in policy processes

Awareness of policy and participation in the policy process allow us to directly
confront the challenge of deeply rooted socio-cultural norms by promoting
a culture of shared responsibility and advocacy. Roles for women in policy
awareness programmes and their participation in policy processes are crucial
for achieving gender equality and promoting inclusive governance. By actively
participating in policy processes such as those outlined below, women can
ensure that their unique perspectives and experiences are considered in the
formulation and implementation of policies.

+ Restructuring promotion processes and providing sufficient resources for
research to guarantee women have equal opportunities for advancement.

+ Coordination and enforcement of gender-based violence prevention
and response.

+ Robust monitoring and evaluation frameworks to track progress and
ensure accountability in gender equity initiatives.

+ Policies on working hours and childcare support.

+ Policy participation processes for both men and women that promote a
culture of shared responsibility and advocacy.

Formalised mentorship programmes in institutions to support women’s
career progression

The research showed that informal mentorship played a critical role in encour-
aging many women, with guidance, support and role models. Formalised
mentorship can therefore facilitate career progression, build professional
networks and overcome feelings of isolation often experienced by women in
male-dominated fields. This can be achieved through policies that:

« Highlight and celebrate the achievements of women who have broken
through barriers in STEM fields. These success stories serve as powerful
inspirations and provide tangible examples of what is possible, encourag-
ing other women to pursue similar paths.

+ Develop and implement formal mentorship programmes aimed at support-
ing women in water-related sectors. These programmes can leverage the
positive experiences and outcomes observed from informal mentorship
practices in both Ghana and Kenya, providing a structured approach to
mentorship that ensures consistency and widespread access.
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Capacity-building and training opportunities

Capacity-building and training opportunities are essential for ensuring that
women can compete on an equal footing with their male counterparts. As the
job market rapidly evolves, there is a need to address the disparities between
men and women in accessing enhanced learning and technical knowledge.
Women need to be equipped with the necessary tools to succeed in leadership
roles. This can be achieved through policies that:

+ Provide scholarships, networking opportunities and targeted training, to
enhance women'’s capacity and visibility.

+ Implement training programmes that cover a range of essential skills,
including negotiation, leadership roles, understanding institutional envi-
ronments, cultural norms and influences, and work-life balance. These
programmes are crucial for equipping women with the tools they need to
succeed and advance in their careers.

+ Provide re-integration programmes for returning new mothers to ensure
a smooth transition back into the workforce. These programmes should
offer training and resources to help new mothers balance their profes-
sional and personal responsibilities effectively.

+ Encourage both men and women to participate in programmes that
promote understanding of the departmental climate and collegiality rela-
tive to gender differences. Such inclusive training promotes a supportive
work environment that helps to break down gender barriers and promotes
a workplace environment where all employees feel valued and supported,
regardless of gender.

Promote flexible work arrangements

Flexible work arrangements are essential for retaining women in the workforce,
especially those with caregiving responsibilities. Such policies help women
remain engaged and progress in their careers without compromising their
work-life balance. This can be achieved through policies that:

+ Offer flexible work hours, remote work options and job-sharing to help
women balance professional and personal responsibilities.

« Establish re-integration programmes for new mothers to support their
smooth transition back into the workforce.
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Data collection and gender equity in STEM monitoring for policy and
tracking progress

Without accurate, gender-disaggregated data, career progression and leadership
attainment, policies aimed at promoting gender equality cannot be effectively
formulated, implemented or evaluated. This policy focus addresses the need for
comprehensive data collection systems that provide a clear understanding of
the current state of gender equity, as well as the effectiveness of ongoing inter-
ventions. It is, therefore, crucial to implement the following actions:

« Establish standardised protocols for collecting gender-disaggregated data
at all levels of the workforce, including recruitment, retention, promotion
rates and pay equity. Incorporate monitoring of gender diversity targets
and quotas into regular data-collection efforts to assess progress and iden-
tify areas needing improvement.

+ Strengthen collaboration and transparency in data sharing among institu-
tions and stakeholders to better identify gaps, measure progress and share
best practices towards achieving gender equity in STEM fields.

Conclusion

This chapter highlights key insights regarding the linkages between gender,
STEM and leadership in Ghana and Kenya. While national and institutional
policies have made strides towards promoting gender equality, such as estab-
lishing Gender Desks and implementing gender-sensitive recruitment practices,
significant gaps remain. These policies often lack comprehensive integration of
gender, STEM and leadership components, with limited connections between
educational initiatives and employment strategies. This limits efforts to
support women’s advancement in STEM fields and into leadership roles.
Supportive institutional policies, such as mentorship programmes, profes-
sional development and leadership training, flexible work arrangements and
gender diversity targets, have shown positive impacts. However, challenges
persist due to poor policy implementation, inadequate awareness, ambigu-
ous guidelines and insufficient consideration of the unique barriers faced by
women from marginalised backgrounds. Many of these recommendations can
be applied to other contexts, although their successful adaptation will require
careful consideration of local socio-cultural norms, economic conditions and
institutional capacities. For example, flexible work arrangements or mentor-
ship programmes may need to be tailored to account for resource constraints,
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organisational structures or the specific challenges faced by women in different
industries, such as healthcare or education.

Finally, for these recommendations to be effective, robust mechanisms
must be established to ensure policy implementation, monitoring and evalua-
tion. Regular assessments, stakeholder engagement and collaboration between
government, the private sector and community organisations are essential to
adapting and scaling these strategies across diverse contexts. These offer a
pathway for promoting a more inclusive environment that supports women’s
leadership in STEM and leadership globally.
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Annexure 1: Key stakeholders and targeted institutions

Role

Incorporate findings into poli-
cies to support women in STEM.

Stakeholder institution

STEM educational
institutions

Examples of institutions

Technical colleges, universities (e.g.
University of Nairobi, Kenya Institute
of Science and Technology)

Parliamentary committees on gender
and equality in national assemblies

Monitor and mainstream gender
equality at national and parlia-
mentary levels.

Parliamentary Select
Committee on Gender

National Gender and Equality
Commission of Kenya

Advise on and ensure equality
and discrimination principles in
policies and regulations.

National Gender and Equality
Commission

Government ministries

Inform educational and profes-
sional policy-making to support
women in STEM fields.

Ministry of Education, Ministry
of Gender, Children and Social

Protection

Private sector organisations

Implement mentorship, flexible
work policies and gender-
responsive recruitment for
women in STEM.

Technology providers like Jenga and
Safi Organics and investment funds

and development organisations such
as Water.org

Water sector institutions

Enhance water services and
promote women in STEM
leadership.

Ministry of Water and Sanitation,
NGOs, public utilities

Professional bodies/
networks/women’s groups

Advocate for gender provisions
in STEM policies through aware-
ness and platforms.

Kenya Water and Sanitation Civil
Society Network, Women in Water
and Sanitation Association

Water sector institutions
(public/private)

Recommend and promote
women in STEM leadership.

Private companies such as Rural
Water Focus, Runda Water and
bottled water firms like Dasani Water

— 186 —




CHAPTER 9

Pedagogical Efforts to Address Gender
Disparities in STEM Higher Education in
Sub-Saharan Africa: A Scoping Review

Esther Matemba, Baatseba Ramushu, Zach Simpson, Helen M. Inglis
and Lucy A. Wakiaga

Introduction

“WeAfricangirlsandwomendeservetostudyscience.Scienceneedsus.”
Armanda Kouassi (2016)

Education in Science, Technology, Engineering and Mathematics (STEM) is
seen by many countries as a national priority for economic development (Melak
& Singh, 2021). Globally, fewer women than men enrol for STEM degrees, and
retention and graduation rates are frequently unequally distributed between
men and women. Gender inclusivity in STEM is influenced by gender stereo-
types, mentoring and pedagogy (UNESCO, 2024a). These play out differently
across cultural and political contexts, meaning that the reasons women may
feel inhibited from participating in STEM in Southeast Asia would be differ-
ent from those in North America, for example. This chapter contributes to the
corpus of literature on women in STEM by focusing on sub-Saharan Africa
(SSA), as limited research has been conducted to determine factors affecting
women’s STEM participation within this context. We present a scoping review
identifying the research which has been conducted in SSA investigating the
interactions between gender, pedagogy and STEM within undergraduate higher
education. The research question addressed in this chapter is as follows:
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What is the current state of evidence on the intersection of gender
with pedagogy and policies in undergraduate STEM-focused disci-
plines in SSA higher education institutions?

To provide an in-depth investigation into this question, we overview the
following areas as they pertain to this corpus of literature: the contextual land-
scapes around STEM education, the factors related to female success in STEM,
interventions affecting female success in STEM, and policy and practice recom-
mendations provided within these studies. This scoping review provides an
overview of the current evidence on gender-responsive pedagogies in SSA, high-
lights opportunities for policy intervention, and informs policy and research
recommendations. The goal of our review is to inform a collaborative research
agenda regarding how pedagogical practices can address issues of gendered
exclusion in STEM disciplines in SSA’s higher education institutions (HEISs).

The underrepresentation of women in STEM stifles countries’ capacities to
solve their complex development problems: “women’s experiences — along with
men’s experiences — should inform and guide the direction of engineering and
technical innovation” (Hill et al., 2010, p. 92). Globally, an average of 35% of
STEM graduates are women, a finding which is consistent across most world
regions (UNESCO, 2024b). In addition, fewer women than men progress from
one educational level to the next, that is, from bachelor’s to master’s to doctoral
levels (Almukhambetova et al., 2023), and women complete advanced degrees
at a lower rate than men (Fisher et al., 2020).

Although SSA has the same average female participation rate in STEM as
the global average, there is variation between countries (UNESCO, 2024b). For
example, in Tanzania more women than men graduate with STEM degrees,
while in Niger, Chad and Ghana fewer than 20% of STEM graduates are female
(UNESCO, 2024b). This disparity between countries underlines the impor-
tance of considering how women’s participation in STEM studies interacts with
cultural and political contexts.

To increase the participation and retention of women in STEM in higher
education, it is first necessary to acknowledge that women face significant
challenges while pursuing their studies. Women may be discouraged from
participating in higher education by family and community expectations
around marriage, child-rearing and domestic responsibilities (Tukahabwa,
2018). Female students in STEM HEIs in SSA are alienated by the teaching
approaches used and by the attitudes of both their educators and their male
classmates, who routinely underestimate their achievements and abilities
(Chapin et al., 2020).
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Socio-cultural perceptions that have traditionally constructed STEM as
a masculine domain (Namatende-Sakwa, 2018; Onyeocha et al., 2023), and
that males are ‘better’ at mathematics and science, inhibits the participation
of women in these fields. Kouassi (2016), speaking from her experience, notes
that girls in primary and secondary education with interest in STEM have been
labelled as “half-men”, and discouraged from taking scientific track subjects.
Should they continue and attend university, women face isolation, hostility and
a lack of female role models. Female engineering students report being intimi-
dated by some male lecturers which leads them to participate only in ‘soft’ tasks
during practical lessons, thus impeding their exploratory abilities (Omari &
Kouevi, 2023). In group projects, female students are often relegated to admin-
istrative roles (Simpson & Bester, 2015).

The gender divide in STEM education is perpetuated by patriarchal education
structures as well as by educators’ beliefs and pedagogical practices (Chikunda
& Chikunda, 2016). This is being addressed by national and regional policies
which have instigated efforts to infuse a gendered approach into the teaching
and learning process in general, and in STEM in particular. Underpinned by
the work done by the Forum of African Women Educationalists (FAWE), the
International Network for Advancing Science and Policy (INASP) in collabora-
tion with partners in East Africa has developed a gender-responsive pedagogic
framework for HEIs (Chapin et al., 2020). The Association of African Universities
(AAU) (2006) similarly produced a toolkit on mainstreaming gender in higher
education some years ago. The Partnership for Pedagogical Leadership in Africa
(Pedal) is a collaboration between eight African HEIs to embed and catalyse
systemic change in teaching and learning in African universities (PASGAR,
2023).

It is important to understand how, and to what extent, gender-inclusive
policies and frameworks are enacted within the individual institutions and
classrooms in the SSA higher education space. This chapter contributes to
addressing this question via a scoping review of the literature. The purpose of
the scoping review is to determine the extent and range of literature on this
topic — using the publications as contextualised examples — and to identify gaps
for future study. This is particularly necessary given that literature from SSA
is limited and difficult to isolate within the large body of global literature on
gender-inclusive pedagogy.
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Methods

A scoping review is used here for two reasons: first, to examine the extent, range
and nature of research activity around pedagogies of inclusion in gender; and
second, to identify research gaps in the existing literature (Arksey & O’'Malley,
2005). Arksey and O’Malley’s (2005, pp. 21-22) methodological framework
outlines five required stages for conducting a scoping review:

+ Stage 1: Specify the research question

« Stage 2: Identify relevant literature

« Stage 3: Select studies

» Stage 4: Extract, map and chart the data

« Stage 5: Collate, summarise and report the results

In our approach, we have made pragmatic decisions to be sufficiently compre-
hensive while having the required work remain feasible. We have worked
iteratively and interactively to refine the research question, the search strategy,
the data extraction framework, and to extract and summarise the data. This is
in line with Levac et al.’s (2010) recommendations.

Stage 1 - Specify the research question

The research question which guides the search strategy asks: “What is the
current state of evidence on the intersection of gender, diversity, inclusion and
pedagogy in STEM-focused disciplines in SSA HEIs?”

This research question is broader than the research question answered by
the chapter, since in ongoing work we are also examining broader aspects of
diversity and inclusion.

Stage 2 - Identify relevant studies

In Stage 2 of the scoping review framework, we identify relevant literature to
answer the research question. We developed a search strategy based on the five
key concepts in the research question, namely:

+ SSA;

+ Undergraduate higher education;

« STEM;

+ Gender, diversity and inclusion; and
+ Pedagogy.
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Each concept was expanded using related terms, resulting in the search strings
shown in Table 1. There is no standard definition for which fields should be
considered as STEM disciplines. Since female participation rates in health
sciences are considerably higher than in the natural sciences, engineering and
technology (European Commission: Directorate-General for Research and
Innovation, 2019), we have excluded health sciences from our definition of
STEM. We have included agriculture, which is prominent in SSA research (see
Chapter 4 for a detailed case study on agriculture as a STEM field).

Through initial searches, and in consultation with librarians at Curtin
University and the University of Johannesburg, we developed a list of possible
databases. We selected six databases: Web of Science, Scopus, ProQuest Central,
ProQuest Dissertations and Thesis, ERIC and EBSCOHost. We searched using
the search string shown in Table 1, including the title, abstract and summary
fields as search fields. This resulted in 13 995 results.

Table 1: Search terms

Concept Search terms (in title or abstract)

Sub-Saharan Africa | Africa* OR Algeria OR Angola OR Benin OR Botswana OR “Burkina Faso” OR
Burundi OR “Cabo Verde” OR Cameroon OR Chad OR Comoros OR Congo OR
“Cote d’Ivoire” OR “Equatorial Guinea” OR Eritrea OR Eswatini OR Ethiopia OR
Gabon OR Gambia OR Ghana OR Guinea OR Kenya OR Lesotho OR Liberia OR
Madagascar OR Malawi OR Mali OR Mauritania OR Mauritius OR Mozambique
OR Namibia OR Niger OR Nigeria OR Rwanda OR “Sao Tome and Principe” OR
Senegal OR Seychelles OR “Sierra Leone” OR Somalia OR “South Africa” OR “South
Sudan” OR Sudan OR Swaziland OR Togo OR Uganda OR Tanzania OR Zambia OR
Zimbabwe

Higher education | “higher education” OR universit* OR college* OR “tertiary education” OR “tertiary
institute® OR “higher learning” OR TVET OR “technical and vocational education
and training”

STEM STEM OR science* OR technolog* OR engineering OR maths OR mathematics OR
astronomy OR astrophysics OR chemistry OR physics OR geoscience* OR biolog*
OR biochem* OR biophysics OR microbiolog* OR zoology OR physiology OR agricul-
ture OR computer OR programming

Gender and gender® OR female OR diversity OR inclusi* OR women OR blind OR “vision
inclusion impaired” OR disab® OR accessibility
Pedagogy pedagog® OR teaching OR “teaching strategies” OR “student experiences” OR

“social impact” OR factors OR support OR curricul* OR success OR intervention*
ORlearning OR “foundation programme*” OR “innovative teaching”

Note. Search terms included in the able are Boolean search terms. * represents that the search term could
have any possible ending, for example “Africa*” would be inclusive of terms “Africa” and “African” and
“universit*” would include “university” and “universities”.
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Stage 3 - Select studies

In the study selection process, items are screened to select sources of evidence
to answer the research question. The 13 995 items found from the databases
were first extracted to Zotero, where duplicates were removed. The remaining
items were extracted to a spreadsheet for screening against the inclusion crite-
ria, which are described in Table 2.

Table 2: Inclusion criteria to determine relevant papers

Inclusion criteria Details

The study is located in SSA. SSA is the focus of the review.

The study investigates undergraduate | This review considers only undergraduate tertiary education,
higher education. including both university and vocational education. Primary

and secondary education, postgraduate studies and work after
graduation are excluded.

The study focuses on STEM courses. Multiple definitions exist for STEM. As discussed above, we
have excluded health sciences and have included agriculture.

The study explicitly investigates Gender is the primary focus of the review. Other dimensions of

gender, diversity or inclusion. diversity are also included as they may add insight.

The study reports on pedagogical inter- | Pedagogical interventions are the primary focus of the review.

ventions or success factors. Studies which investigate success factors are included to add
context.

The study is written in English. Due to limited resources for translation, we excluded papers

not written in English.

The full study is available. A small number of studies were excluded because we were not
able to access the full text.

Due to the large number of items which were found, the screening was done in
stages. The items were first screened based on title only and then screened based
on the abstract. The full texts for the remaining items were downloaded for full
text review. The process was consultative and done iteratively as required by
the researchers. The results of the screening process are summarised in Table 3.

The inclusion/exclusion criteria ensure that only search results that pertain
to undergraduate STEM higher education in SSA are included. The included
results were categorised to identify literature that pertains to pedagogy (defined
here as the methods and practices of teaching and learning as enacted through
classroom, curricular and assessment practices) as opposed to enrolment,
graduation rates and other factors that speak to female students’ experiences
in higher education, but do not specifically relate to pedagogy. The results were
also classified to identify those which focused on gender as opposed to those
which investigated other dimensions of inclusion.
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The primary category of included articles was SSA studies in STEM higher
education that integrated “Pedagogy and gender”. These studies report on or
discuss pedagogical interventions in STEM in higher education in SSA through
the lens of gender. This includes interventions aimed specifically at women, or
those in which gender was a key variable studied. These studies are at the core
of the scoping review analysis.

The second category of included articles was SSA studies in STEM higher
education that integrate “Factors and gender”. These studies investigate STEM
in higher education in SSA, but do not specifically involve pedagogy; instead,
they report on empirical work that aims to understand the ‘factors’ that impact
women'’s success, persistence, or enrolment in STEM programmes. These studies
are included in the scoping review, but only insofar as they offer implications
for STEM pedagogy in higher education.

Table 3: Items included at each stage of the search

Stage Details Exclusion

Initial search Sources: EBSCOHOST (4 127), ERIC Removed duplicates (5 602)
13 995 items (605), Proquest Central (3 828),
Proquest Dissertations and Thesis (768),
Scopus (2 305), Web of Science (2 362)

Title review Not SSA, Not STEM, Not higher education,
8 393 items Not relevant, Not in English

Abstract review Not SSA, Not STEM, Not higher education,
1640 items Postgraduate / Workplace, No factors

or pedagogy, No gender or inclusion,
Infrastructure, Too broad, Not relevant, No
abstract, Duplicate

Full text review | Key themes: Pedagogy and gender (29), | No specific focus on gender, No specific
149 items Factors and gender (119), Gender (1) focus on STEM, Not in higher education,
Not in English, Not available

Final inclusions | Key themes: Pedagogy and gender (11),
25 items Factors and gender (14)

Stage 4 - Extract the data

We began data extraction by reading 10 primary articles from those that had
been selected for full text review. Based on these initial articles, three of the
researchers (EM, BR and HI) developed a preliminary data extraction frame-
work. Two of the researchers (EM and BR) then piloted the data extraction
framework independently using a further subset of papers. This strategy
allowed for discussion of the emerging findings and iterative editing of the
framework. The finalised data extraction framework included:

— 193 —



DISMANTLING GENDER BARRIERS IN STEM

« Author(s);

+ Year of publication;

+ Title of publication;

+ Type of publication as well as publisher;
+ Inclusion category;

+ Study location (country the study is conducted in);
+ Contextual landscape around STEM;

+ Type of STEM;

+ Topic;

+ Study aim and/or research questions;

+ Methodology;

« Data collection;

+ Study populations and participants;

« Factors investigated,;

+ Intervention type;

« Qutcome of intervention;

+ Results and key findings; and

« Practice/policy recommendations.

The extracted data will be discussed in the Results section of this chapter.
Stage 5 - Collating, summarising and reporting the results

The researchers worked collaboratively to extract information from the papers
into the data framework, discussing uncertainties and resolving conflicts. After
full text screening, 25 papers were included for analysis, of which 11 were in
the category of “pedagogy and gender” and 14 were in the category of “factors and
gender”. The results from these papers are reported in detail in the next section.
Note that, in contrast to a systematic review, according to Arksey and O’Malley
(2005, p. 27), in a scoping review

there is no attempt made to present a view regarding the ‘weight’ of
evidence in relation to particular interventions or policies. This is
because the scoping study does not seek to assess quality of evidence
and consequently cannot determine whether particular studies
provide robust or generalisable findings.
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Results

Overview of the publications

The 25 papers which form the focus of this study include 18 journal articles,
3 conference papers, 3 dissertations and 1 book chapter. The journal articles
were published in STEM education journals (n=5), education and higher educa-
tion journals (n=7) and interdisciplinary and social sciences journals (n=6). The
papers use a range of methodologies, including qualitative (n=12), quantitative
(n=5) and mixed methodologies (n=8).

The search timeline was not restricted. The studies analysed in this chapter
were published between 2001 and 2023, with the majority (n=18) published
in the last 10 years, and only a few (n=7) published in the prior 15 years (see
Figure 1). The papers represent studies conducted in 12 SSA countries, with the
largest number of sources from Ethiopia (n=7); the distribution by country is
illustrated in Figure 2.

The studies that were included focused on five main areas (note that some
studies fall into two areas).

1. Gender disparity in STEM higher education (n=9), which includes partic-
ipation of female students, gender gap, underrepresentation of women,
enrolment and graduation issues, as well as access and retention.

2. Student success or performance in STEM higher education (n=8) including
female students’ persistence, academic performance and/or achievement,
conceptual understanding, engagement and confidence.

3. Gender-sensitive/responsive pedagogy (n=2).

4. Female students’ attitudes towards learning in STEM (n=4) including atti-
tudes towards mathematics, computer sciences and programming, as well
as reluctance to use mobile phones for learning.

5. Gender biases and discrimination (n=3) including sexual and gender-based
violence and other challenges in learning STEM-based studies.

These areas are broadly representative of studies of gender in STEM higher
education. The volume of literature in each category is limited compared to
what has been produced globally, hence the importance of identifying literature
from SSA contexts.

In the remainder of this section, we summarise the results of the included
literature. Since we have not assessed the quality of the literature, we do not
make general claims but limit ourselves to identifying themes and reporting on
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Figure 1: Publication distribution by year
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Figure 2: Publication distribution by country
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study results. First, we describe details of the national contexts in which STEM
education takes place. Next, we discuss studies which have investigated the
factors that influence female success in STEM higher education. Subsequently,
we focus on pedagogical interventions which aim to improve success. Finally,
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we report on policy and practice recommendations arising from the surveyed
literature and highlight policy-practice gaps.

Contextual landscape around STEM education

It is crucial to consider the contextual landscape around gender and higher
education in the included literature as sub-Saharan Africa is a diverse region
and contextual factors, such as higher education frameworks and policies, and
the positioning of women in society have a marked effect on the participation
of women in STEM. Below, we summarise some of the contextual factors raised
in the included literature.

Most of the studies agree that despite there being many efforts in improving
the gender disparity, participation of female students in STEM disciplines in
higher education remains low (Baguant, 2021; Kahamba et al., 2017; Kassie,
2018; Sanga et al., 2013) although improving in some contexts such as Ghana
(Appiah-Castel et al., 2020).

Several studies discuss a national focus on female enrolment in STEM
education through a range of governmental policies. Ethiopia has invested
significantly in higher education, which is supported by 43% of the total educa-
tion budget (Hailu, 2018) with the aim of increasing STEM graduates. The
government requires that 70% of overall university enrolment is in a science
field, with the remaining 30% in the social sciences and business economics
(Melak & Singh, 2021). Ethiopia also prioritises increasing the number of
women studying STEM in higher education (Wuhib, 2017). This is achieved in
public institutions by government placement of students in institutions and
programmes of study, rather than students applying directly for their choice
(Wuhib, 2017). Mbano and Nolan (2017) report that at the time of their study,
STEM was the area of focus in Malawi and there was a policy to increase enrol-
ment of females in non-traditional areas by the Malawian government. In
Rwanda, a strategic plan pledged to ensure gender equality at all levels of educa-
tion (Tukahabwa, 2018). In Zimbabwe, the government established a National
Gender Policy with a section on the education and training sector. According to
Chikunda (2014, p. 9), the policy section includes a number of strategic goals,
including to “incorporate gender issues in all curricula at all levels of education”
to “eliminate ... discrimination against boys and girls in education and skills
training”; to “encourage girls to take on science, mathematics and technology
at all levels of education”; and to “introduce gender awareness programmes to
pre- and post-training teacher courses”.
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There are other contextual issues affecting the participation and perfor-
mance of female students in STEM, including socio-cultural circumstances.
For example, Rwanda’s socio-political economic landscape bears the scars
of the 1994 genocide. The post-genocide government has adopted a policy to
recruit women in positions of power, which has played a role in motivating
young women (Tukahabwa, 2018). In Ethiopia, Sadati (2018, p. 364) reports
that “SGBV [sexual and gender-based violence] is one of the major problems
faced by female students in post-secondary institutions”. In Sierra Leone, the
2014 Ebola crisis, following on from the civil war which ended in 2002, reversed
economic gains. This has increased women’s economic vulnerability, reduced
their access to education and exposed them to “multiple forms of sexual and
gender-based violence” (Wignall et al., 2023, p. 130).

Factors which impact female success in STEM

Factors which the papers in the study identify as affecting women’s success in
STEM at university can be grouped into (1) factors which affect enrolment in
STEM courses; (2) factors which affect persistence and achievement in higher
education; and (3) women’s experiences of studying STEM.

The enrolment of women in STEM higher education is impacted by their
experience of STEM in secondary education. Baguant (2021) emphasises that
the image of STEM contributes to women’s choices, as does access to informa-
tion on STEM fields. Baryeh et al. (2001) highlight the impact of counselling in
secondary schools. Women’s enrolment in STEM is also affected by encourage-
ment from parents and teachers (Tandrayen-Ragoobur & Gokulsing, 2022). In
many countries, there are strong socio-cultural influences that affect women’s
choice of STEM subjects (Kassie, 2018; Melak & Singh, 2021), including
“community expectations and domestic responsibilities” and “the complex rela-
tionship between marriage, schooling and career development” (Tukahabwa,
2018, p. 168). E-learning can potentially provide a culturally appropriate alter-
native to in-person education for female students (Sanga et al., 2013) but is
hampered by low access to computing and internet resources. National or insti-
tutional admissions policies which give preference to female students positively
impact enrolment (Appiah-Castel et al., 2020).

The achievement or success of female students within the higher educa-
tion environment is affected by internal as well as external factors. Internal
factors include agency, attitudes, persistence, coping strategies, learning habits
and resilience (Hailu, 2018; Kebede, 2023; Melak & Singh, 2021). External
factors which impact success are female role models, a supportive environment,
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academic support for students who are struggling, national employment oppor-
tunities and gender-responsive practices (Baryeh et al., 2001; Hailu, 2018;
Melak & Singh, 2021).

Women’s experiences in STEM higher education are negatively impacted by
gender inequalities and gender discrimination “manifested in comments, struc-
tures, and practices” (Boateng, 2016, p. 24), requiring that “female scientists
challenge the socio-economic and cultural constructions of society to pursue
careers in science” (Tukahabwa, 2018, p. 132). Kassie reports that “all partic-
ipants have agreed on unwelcoming sphere of educational institutions” (2018,
p. 168), partly due to “[m]ale students’ and teachers’ perception and scorning
behaviour on girls” (2018, p. 168). Sadati records a variety of more serious
gender-based problems, including emotional violence and sexual harassment
(2018).

However, Boateng (2016) also reports that women’s experiences of gender
discrimination vary depending on their personal support systems, which
may include support from their family, their faith, their community and
their employer. This points to the importance of intersectional approaches to
confronting the challenges experienced by female students (Sikhosana et al.,
2023).

Interventions affecting female success in STEM

Of the analysed studies, 11 studies reported on interventions aiming to improve
female student achievement or student performance in general.

Shishigu et al. (2017) used a five-step problem-solving strategy form of
problem-based learning (PBL) to improve female students’ conceptual under-
standing in physics. The intervention had a substantial positive effect, and
students were motivated to continue using the strategy. Pair programming in
an introductory computer science course required students to work in pairs
to complete a six-week programming lab assignment. This was observed to
improve female students’ performance as well as sense of self-efficacy (Mitchley
etal., 2014). Alternative assessment methods for mathematics, including group
discussions, reflective journals and portfolios were shown to improve female
pre-service mathematics teachers’ attitudes towards mathematics as well as
their conceptual understanding (Eshun & Abledu, 2006). Mbano and Nolan
(2017) assessed two two-week bridging course camps run by the University of
Malawi for female students as preparation for entering university. The bridg-
ing course camps included sessions for study and research skills, personal
and self-development skills, tutorials for STEM subjects to enhance concept
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understanding, guest speakers and field trips. Mbano and Nolan (2017) found
that there was a positive impact on academic performance, and a more noticea-
ble improvement in participants’ motivation to study and in their study skills.
Magunje and Brown (2013) investigated four female students’ use of mobile
phones as a primary computing device. One student felt increasingly discon-
nected and isolated, but the other students experienced this as an enabling
pathway into using computers.

Several pedagogical interventions were not specifically linked to the success
of female students or did not find any significant difference between male and
female students. A constructionist approach to teaching programming was
compared to a conventional teaching approach with lectures and unguided
practical sessions by Campbell et al. (2023). The constructionist teaching
approach emphasised student collaboration and exploration, with the students
working in groups on different real-life projects. Students in the construction-
ist group showed greater improvement on a standardised programming test.
However, there was no significant difference between male and female students
(Campbell et al., 2023). An intervention to train spatial thinking as a core part
of the first-year engineering graphics course has shown sustained benefits over
20 years (Potter et al., 2006). In this study, female students, as well as students
with no prior exposure to technical drawing, entered university with lower
spatial visualisation ability. The intervention demonstrated that spatial think-
ing is a teachable skill and it is predictive of success in engineering studies;
thus, it is a valuable contributor to changing student outcomes (Potter et al.,
2006). Peter et al. (2021) report on female engineering students’ perceptions of
entrepreneurship education as a curricular intervention to encourage startups.
The curriculum was found to develop critical thinking and innovation, but not
to offer enough practical exposure. The authors recommend that women collab-
orate with other women to learn most effectively (Peter et al., 2021).

Although the focus of our scoping review was on pedagogical interven-
tions that are related to gender, other interventions emerged that, although
non-pedagogical, had the potential to impact female students’ academic
performance and overall success. Wuhib (2017) found that creating residential
communities of undergraduate women in STEM in Ethiopia played an impor-
tant role in their social and academic integration, which in turn helped them
in their academic programmes. Wignall et al. (2023) presented the Upskilling
for Future Generations Project (Gen-Up), in partnership with the Salesian
Don Bosco professional centres in Cameroon and Sierra Leone, which provide
technical and vocational education and training (TVET). Gen-Up explores
how TVET provides mentorship towards decent employability for vulnerable
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young women and can challenge systemic gender discrimination. The research
has shown the great potential of TVET for transforming outcomes for women,
albeit within communities which remain gendered.

Scholarships and admission strategies have also been effective in helping
more women access STEM higher education. In Ghana, Kwame Nkrumah
University of Science and Technology (KNUST) embarked on an initiative to
deliberately increase the admission of females in STEM programmes by lower-
ing the required aggregate score in 2009, and mentoring girls from secondary
schools to choose STEM careers (Appiah-Castel et al., 2020). Additionally,
KNUST has partnered with the MasterCard Foundation to provide scholarships
for women.

Recommendations from studies for policy and practice

In this subsection, we summarise the policy and practice recommendations for
government and HEIs made in the included studies. While some of the recom-
mendations are specifically focused on gender, others aim to enhance success
for all students.

To increase female enrolment in STEM, some studies recommend that
governments and universities review and reframe access strategies for female
students (Hailu, 2018; Mbano & Nolan, 2017). HEIs are recommended to
provide pre-entry programmes or bridging courses for entering students
(Mbano & Nolan, 2017; Sanga et al., 2013), and the government and the private
sector are urged to offer scholarships, financial support and other incentives to
women who enrol in STEM programmes (Baguant, 2021; Baryeh et al., 2001).

To promote women’s success in STEM in HEIs, the included studies recom-
mended that universities should use teaching and learning strategies that
increase engagement, including more active and interactive forms of teaching
and learning (Baguant, 2021), such as problem-based learning (Hailu, 2018;
Shishigu et al., 2017) and peer learning (Melak & Singh, 2021). It is also recom-
mended that marginalised students be provided additional academic support,
including extra lessons in STEM subjects such as maths, physics and program-
ming (Baryeh et al., 2001; Sikhosana et al., 2023). Sanga et al. (2013) propose
e-learning as a complement to face-to-face teaching and learning, and recom-
mend that HEIs teach computer courses to students, and that governments
develop a plan to improve communications infrastructure and increase band-
width and connectivity.

Melak and Singh (2021) recommend a holistic strategy to provide female
students with psychological, economic and academic support, including creating
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supportive infrastructure and learning facilities, and protecting students from
sexual harassment. In the same vein, Hailu (2018) recommends strengthen-
ing existing institutional support structures including increasing the scope
of gender offices, reimagining first-year orientation and redesigning on-cam-
pus residence halls. Wuhib (2017) makes recommendations to improve the
effectiveness of residential communities in supporting women in STEM, in
particular, the design of residence halls as Living-Learning Programmes, with
attention given to orientation and mentoring of female students. Wuhib (2017)
also recommends, in the case of Ethiopia, that individual choice be considered
when the government allocates students to study programmes.

Several studies emphasise the importance of interactions across insti-
tutional boundaries. Two studies recommend career counselling for girls in
secondary schools and women in universities both before and after selecting
STEM courses (Baryeh et al., 2001; Mbano & Nolan, 2017). Studies recommend
role models and mentors for female STEM students in secondary and tertiary
education. For example, Baryeh et al. (2001) believe that successful women
engineers should be invited to secondary schools as role models. Baguant
(2021) recommends connecting with female role models through collaborative
linkages with industry. Sikhosana et al. (2023) advocate for progressive policies
that ensure higher representation of Black women academics in positions of
authority in STEM fields, to ensure the availability of women mentors.

The included studies recommend that HEIs employ gender-responsive
curriculum practices, or gender-responsive pedagogy (GRP). This begins with
awareness campaigns and workshops to develop STEM educators’ awareness of
gender (Kahamba et al.,, 2017) and of their role in perpetuating cultural norms
(Chikunda, 2014). Professional development of lecturers is recommended for
teaching staff to learn how to develop and implement gender-sensitive teaching
and assessments (Chikunda, 2014; Kahamba et al., 2017).

The papers analysed and reported on in this chapter identify disjuncts
between policy and practice regarding inclusive pedagogy in STEM higher
education in SSA. For example, Kassie (2018) identifies a policy—practice gap
in Ethiopia’s implementation of affirmative action, allowing female students
to be admitted to university STEM programmes with lower school marks than
male students. The study found that women had higher rates of academic
dismissals as compared to men, which was attributed in part to a lack of
planned academic support for these less well-prepared female students (Kassie,
2018). The policy-practice gap is particularly clear in the two included studies
where gender-responsive pedagogy was reviewed. According to Kahamba et al.
(2017), lecturers’ awareness of gender-responsive pedagogy at their Tanzanian
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university was high, but their understanding was limited, and they therefore
did not fully or consistently implement gender-responsive pedagogy. This was
explicitly studied, using activity theory, by Chikunda (2014), who identified
that lecturers experience tensions between multiple value systems. Among
the causes of these tensions are “gender blindness”, “lack of conceptual tools
for gender-responsive pedagogies” and “lack of learner-centred pedagogies”.
Chikunda argues that curriculum transformation requires more than policies
but should leverage research in gender and science education to “reflexively
engagle] with intended policy implementers such as teacher educators to enable
them to look at themselves; to examine their own practices and change them;
and to reflect on and talk about the social world” (Chikunda, 2014, p. 274).

Conclusion

This scoping review summarises the extent of literature on external factors and
interventions that influence the enrolment and retention of female higher-ed-
ucation students in STEM fields in sub-Saharan Africa. We found relatively few
articles on this topic (25 articles), although we are aware of many more initia-
tives that have not been documented (Omari & Kouevi, 2023). From the data
extracted, it is evident that most of the literature is from studies conducted
in Ethiopia, South Africa, Ghana, Nigeria and Tanzania. The range of topics
identified in the literature related to female students in STEM higher education
includes student success, student resilience, academic achievement, academic
performance and retention. Most of the studies (14 articles) are on factors
affecting academic performance or student success in STEM in higher educa-
tion. Fewer studies (11 articles) report on pedagogical interventions and policies
that promote and encourage holistic success on the part of female students in
STEM. Future research should focus on pedagogical interventions which create
inclusive and affirming educational experiences.

Although some of the included literature describes the local contextual
landscape, in most cases, the empirical work is not located in relation to the
governing policy frameworks. We recommend that future research should be
undertaken regarding the extent to which policy, pedagogical practice and
research inform one another, and that contextual issues be reported in empir-
ical studies.

Practice recommendations advocated in the surveyed literature include
access strategies, career guidance, female role models and mentoring, scholar-
ships, teacher development, interactive and collaborative learning activities,
and gender-responsive pedagogies and support systems (see Chapter 1 for
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application of gender-responsive practices and pedagogy in Zimbabwe). The
studies also highlight the policy-practice gap regarding gender in STEM in
higher education, with policy interventions taking time and considerable effort
to produce results in male-dominated and patriarchal institutional and cultural
systems.

Practice can only become gender responsive as a result of sustained reflexive
engagements with educators to allow them to examine and improve on their
own teaching (Chikunda, 2014). A strong recommendation from this study is
that there is a significant need for professional development of academic teach-
ing staff. Such professional development should address two primary goals: (1)
increasing awareness of and enabling implementation of active and inclusive
pedagogical practices; and (2) facilitating lecturers’ acknowledgement of their
own biases regarding gender.

A possible framework for future research around women in STEM in higher
education in SSA is one provided by Hailu and Parra Gaete (2024). They propose
a research tool for comparative scholarship on women’s involvement in engi-
neering programmes in SSA that includes five components. These are: (1)
understanding the socio-political and historical context surrounding women
in engineering (which we have shown is seldom undertaken in our included
STEM studies); (2) possible critical discourse analysis of gender-based policies
(a significant avenue for future research); (3) more complete enrolment and
graduation data for female students (where this data is not available); (4) inves-
tigation into the employability of women after graduation (which is beyond the
scope of the current chapter, but worthy of investigation elsewhere); and (5)
qualitative campus climate surveys of higher education institutions (another
valuable avenue for future research). These five components address the policy
and practice gaps in the reviewed studies and promise a strong analysis of the
issues identified if applied.

This chapter recommends that researchers across the region work collab-
oratively to research and improve innovative teaching and learning, and to
improve women’s experiences and outcomes in STEM in higher education in
SSA. Gender-responsive pedagogy requires dismantling of biases and stereo-
types within the systems and the individuals that make up higher education.
Ultimately, inclusive pedagogies have the potential to benefit all students in
STEM, not just women.
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CHAPTER 10

From Individuals to Institutions:

Scaling Up Women Scientists’ Impact in
the Global South

Tonya Blowers, Sena Galazzi, Erin Johnson and Giulia Signori

Introduction

Efforts to close the gender gap in Science, Technology, Engineering and
Mathematics (STEM) have increasingly emphasised the need for both individ-
ual empowerment and systemic reform. Global initiatives, such as UNESCO’s
2024 call to action, have highlighted persistent disparities in women’s partic-
ipation in STEM, and have called for coordinated action to dismantle gender
stereotypes, expand educational pathways and foster inclusive workplace envi-
ronments. These goals reflect a dual challenge: ensuring that individual women
are supported to pursue and thrive in STEM careers, while also transforming
the institutional structures that continue to reproduce inequality.

In this chapter, we examine the activities and programmes of the
Organization for Women in Science for the Developing World (OWSD) as a case
study to explore how individual empowerment can drive systemic change in
STEM across the Global South. Specifically, we ask:

1. How can investment in individual women scientists, through fellowships,

awards and visibility, contribute to institutional transformation and the
dismantling of gender stereotypes in science?
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2. What mechanisms enable individual success stories to influence broader
educational and policy environments, and how can these be scaled to
promote gender equity in STEM?

3. What are the implications of OWSD’s model for future funding strategies
aimed at promoting women’s leadership and participation in STEM fields?

Rather than providing definitive answers, this chapter offers insights drawn
from OWSD’s experience to illuminate these questions and inform future
efforts to advance gender equity in science.

OWSD’s mission, on the broadest scale, is to promote positive change in
the opportunities available for women in STEM disciplines in higher educa-
tion institutions throughout the developing world, based on evidence that the
participation of more women in STEM improves both the quality and relevance
of scientific research (Lleras, 2008). This research in turn can play a major
role in mitigating the global challenges with which all citizens will be faced in
the coming decades: climate change, disease and pandemics, food and water
security, safe and affordable energy and housing. OWSD provides training and
various activities, including access to scholarships and fellowships, to raise
awareness and attract women to STEM fields. The organisation ensures that
women have the resources and resilience needed to complete their education.
OWSD provides networking support so that women scientists’ experience and
knowledge can be instrumental in both transmitting knowledge to their imme-
diate and broader academic communities as well as implementing the results of
their research within their wider communities.

In a world characterised by a predominantly knowledge-based
economy, well-trained and highly qualified human resources are key
to sustainable development. It is now recognised that education, espe-
cially higher education, is critical for economic growth, job creation,
competitiveness in the global market, socio-cultural revitalisation,
and improvement in the standards of living of the populations. To
succeed in these areas, countries must make substantial and intelli-
gent investments in various fields of higher education and scientific
research to train qualified higher-level professionals and a technical
workforce capable of meeting development needs. (ADEA, 2022)*

1 The ADEA Triennale on Education is one of Africa’s seminal high-level forums for political dialogue,
knowledge sharing and fruitful experiences. It focuses on critical themes that transform Africa’s
education systems for sustainable social and economic development. Through the Triennale, ADEA
fosters continental, regional and cross-country interactions in support of peer learning and knowl-

edge exchange.
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Background and context

The importance of women’s participation in STEM

Why are we so keen for women to participate in STEM? Evidence suggests that
if women are not involved directly in scientific research, we lose their specific
experiences and local knowledge. In many countries across the developing
world — as well as in parts of Europe and North America - women are at the
forefront of major global challenges. For many, their daily routines are shaped
by their roles as primary caregivers for children and the elderly. Women also
make up the majority of agricultural workers, growing and harvesting food for
their families and collecting fresh water for drinking. When women are included
both as participants in scientific research and as its beneficiaries, the impact
on children, the elderly and local communities is more likely to be meaning-
ful, effective and successfully implemented.? In addition, there is a great deal
of evidence to suggest that when women are not adequately represented in the
design of research, the concerns and impact of the research on women are often
left out of the methodology, creating inaccurate and often harmful, even lethal
consequences (seatbelts not designed for pregnant women and diagnoses of
heart attack symptoms based only on men, are only the best-known examples).?
Londa Schiebinger, founder of the Gendered Innovations project at Stanford
University (USA), has argued that “sex and gender should be considered in
each step of the research process from strategic considerations for establishing
priorities and theory to more routine tasks of formulating questions, designing
methodologies, and interpreting data” (Schiebinger, 2014, p. 3).

OWSD: Visible, active women in STEM

The Organization for Women in Science for the Developing World (OWSD) was
founded in 1987 in Trieste, Italy, as a programme of The World Academy of
Sciences (TWAS) and later established as a programme unit of UNESCO. From
the beginning, the goal was to seek out existing and potential women scientists

2 “Why do we need women in STEM?”, the National Commission for the Promotion of Equality’s (NCPE)
7 February 2024 statement, as discussed by the 9th International Day of Women and Girls in Science
Assembly (8-9 February 2024), under Women in science leadership: A new era for sustainability
- Concept note and provisional agenda (https://www.un.org/sites/un2.un.org/files/2024/02/2024 _
idwgis_agenda_-_210124.pdf).

3 For more on which, see Tannenbaum et al. (2019). Londa Schiebinger’s case study reports for Stanford
University are well known, and examples are included in the European Commission’s Directorate-

General for Research and Innovation (2020) publication, Gendered innovations 2.
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living and working in the Global South and encourage them to participate in
a supportive network, identifying the specific challenges they face and propos-
ing means to overcome these challenges. It was also important to ensure that
women scientists were visible and represented in the notoriously male-domi-
nated spheres of physics and maths. These goals of increased participation and
visibility for women from the Global South in scientific research remain the
bedrock of OWSD’s mission. Importantly, through a global network of members
and national chapters, OWSD has been able to ensure that women scientists
are visible and included in research design and implementation at national,
regional and international levels.

In 2025, OWSD counts nearly 11 000 members, and when membership in
any one country reaches the threshold of at least 20, they can opt to establish
an OWSD national chapter. At the time of writing (August 2025), OWSD counts
58 chapters throughout the Global South.* These chapters offer outreach and
training activities and foster a much needed and appreciated sense of belonging
and community. More and more, they are valued also as a source of informa-
tion and feedback for national education systems regarding best practices for
women in STEM (OWSD, 2024b).

In addition to supporting the work carried out by the chapters at a national
and regional level, the OWSD Secretariat allocates funding for scholarships
for individual women scientists from developing countries. For nearly 30
years, OWSD has been designing, developing and implementing master’s, PhD
and early-career fellowships in STEM subjects for individual women, as well
as recognising outstanding women scientists each year through an awards
scheme. More than 400 women scientists from least developed and under-
resourced countries have completed their OWSD PhD fellowships in other
Global South countries through a South-to-South mobility scheme and a
further 100 are currently completing their fellowships. Further, 124 early-
career women scientists have received up to USD50 000 each to set up centres
of excellence in their home institutes in the South, and 69 women scientists
have been recognised for their outstanding contributions to science.

OWSD’s cornerstone activity has been the South-to-South PhD fellowships
programme, established in 1997 when the first agreement was signed with the
Swedish International Development Cooperation Agency (Sida). This fellow-
ship model covers fellows’ monthly stipends, return travel, visa and health
insurance costs (and tuition and registration fees where necessary). In addition,
OWSD also provides earmarked funding for alumnae-specific research and
development activities, which enhances their work’s impact. Alumnae benefit

4 https://owsd.net/national-chapters
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from ongoing training, networking opportunities and collaborative support
through national chapters and international conferences. This ecosystem
fosters connections across OWSD programmes, ensuring that alumnae remain
integrated into the broader community and can continue to support each
other’s work.

However, due to funding cuts, OWSD paused its annual call for PhD fellow-
ship applications in 2023 for the first time in 25 years. This unexpected setback
allowed OWSD time and space to re-evaluate the programme’s sustainability,
and to conduct a comprehensive survey of the successes and challenges of
the longstanding programme. The results of that re-evaluation have played a
substantial role in the development of the recommendations presented in this
chapter and led to the reassignment of remaining funds to a new programme
for displaced women scientists, which is discussed in further detail below.

It is clear that whereas fellowships confer visibility through specific oppor-
tunities over the long term, a popular and more immediate way to boost the
visibility of individuals is by awarding prizes. Focusing on women from devel-
oping countries at the early-career stage, the OWSD Secretariat has co-designed
a high-profile awards scheme with The Elsevier Foundation. Since 2013, the
annual OWSD-EF awards recognise and celebrate the achievements of five
early-career women scientists in the South who have worked hard against
social, economic and cultural pressures to achieve internationally competitive
results. Each year, awardees receive USD5 000 and an all-expenses-paid trip to
arelevant international meeting, to present their research, network with others
in their fields and receive recognition for their award. While the award itself is
modest, the awardees are celebrated in international and national media and
are highly visible. As a result, past awardees are often doubly recognised and
awarded, some have even been received by their country’s presidents, others
go on to receive more awards and fellowships, including the L'Oreal- UNESCO
Award for Women in Science Fellowships and the British Council Award.

Impact data collected from awardees revealed that nearly all recipients of the
OWSD-EF Award report a positive influence of the award on their visibility (in
the media and within their own institutes), increased collaborations, additional
fellowships and research grants, and invitations as speakers or panellists, or
on expert committees and funding boards, according to a survey conducted in
2020 (OWSD, 2024c¢). Award recipients also report that the award made them
more confident and more motivated to continue in their scientific careers and
to seek out more leadership opportunities (OSWD, 2024b).
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The impact of visibility: In the words of OWSD-Elsevier Foundation awardees

“After getting the award, I was invited as editorial board member by three journals. Most of
the university students wanted to do their research work under my guidance. I was invited for
so many national and international conferences and seminars as a resource person and I am
now a member of a high-level drinking water quality standard revision committee.”

— Tista Prasai Joshi, 2019 award winner

“It’s been a roller coaster ride ... one minute I was working quietly and following my dreams ...
and then I am on the news, social media, etc. The impact on my career and professional devel-
opment has been amazing. I've become more competitive at grants (I've won 3 out of 5 applied
for so far), I have been invited to sit on a WHO expert committee and Research Funding
Boards and review panels, I've had some high impact publications and I am now collaborating
with many more people. I have also now mentored more people. On a personal level, it’s been
very humbling as I appreciate that the recognition from the Award is a privilege many black
women do not have and so I use whatever platform and opportunity I have to be an ambassa-
dor for women scientists of colour.” — Uduak Okomo, 2019 award winner

“The award made me more prominent in my immediate community and I am taken more
seriously in the international community. In my personal development, I have developed
more confidence in interacting in many forums. For my collaborations, I got exposure to many
international communities in my field of interest. For example, through the visibility I gained
through the award, I networked with organisations in my country, became a climate change
consultant and got nominated as a member of the Group on Earth Observation GEO working
group on Climate Change and Data.” — Rabia Said, 2015 award winner

OWSD is enhancing and expanding programmes to further strengthen the
impact and influence of women in STEM. This requires tracking and evaluating
the impact of existing individual fellowship programmes, not only on the recip-
ients themselves but also on the broader systems they interact with, including
their institutions, research environments and local communities. By examining
how these fellowships contribute to long-term systemic change, we can better
understand and strengthen the pathways that enable more women to thrive in
STEM leadership and drive transformative progress. This entails acknowledg-
ing that however successful any one individual may be, funds can only reach a
limited number of individuals, and action needs to be taken at the structural
level for changes in perception, access and promotion of women in STEM to
occur. We suggest, however, that even at a structural level, the role of individuals
can be decisive: by supporting and identifying outstanding women scientists,
science granting councils and national educational programmes can have direct
dialogue with women who have successfully navigated their own national
systems and can recommend best practices as well as identify challenges and
gaps. As ‘insiders’, fellowship alumnae are ideally placed to contact and liaise

— 214 —



SCALING UP WOMEN SCIENTISTS’ IMPACT IN THE GLOBAL SOUTH

with other key players in the system. Moreover, as previously mentioned, they
serve as influential role models for other women in their communities, creating
a powerful multiplier effect that inspires and enables more women to pursue
opportunities in STEM.

Methodology and framework for analysis

Methodology

This chapter draws on a mixed-methods approach, combining structured evalu-
ations and qualitative testimonials to assess the impact of OWSD programmes
on women’s participation and leadership in STEM across the Global South.
Structured data sources include:

« OWSD’s 2023 comprehensive evaluation of its South-to-South PhD fellow-
ship programme, which involved a survey of 176 alumnae and in-depth
interviews with selected fellows.

+ Impact surveys conducted by OWSD and the Elsevier Foundation on
award recipients, measuring visibility, career progression and institu-
tional influence.

+ Quantitative data on fellowship distribution, graduation rates and chapter
growth, extracted from OWSD’s internal reports and publications.

+ These structured evaluations are complemented by individual testimo-
nials from OWSD fellows and awardees, which provide rich, narrative
insights into personal experiences, challenges and achievements. While
these stories are not generalisable, they illustrate the broader ripple effects
of individual empowerment on institutional and community-level change.

The combination of structured data and personal narratives enables a nuanced
understanding of how visibility, support and leadership development contrib-
ute to systemic transformation in STEM education and research environments.

Key stakeholders in STEM reform

STEM education reform is highly complex and must be adapted to diverse
cultural, educational, geographical and political contexts. Its design and
implementation require the engagement and coordination of a wide range of
stakeholders. An inclusive and participatory approach is essential, ensuring
that decision-making processes acknowledge and incorporate the expertise of

— 215 —



DISMANTLING GENDER BARRIERS IN STEM

those historically marginalised in shaping educational and scientific agendas
- focusing, in this case, particularly on women. Equitable partnerships, both
locally and globally, are critical to this process, requiring ethical collaboration
that prioritises shared leadership, resource distribution and long-term systems
change rather than extractive or one-sided engagement. Such stakeholders
may include: institutional researchers (who act both as students and as teach-
ers promoting and implementing change in the curriculum and pedagogy);
academics and professors; institutional governors and policymakers (heads
of departments, deans and vice-chancellors); as well as those involved in the
nationwide creation and implementation of educational policies, including
the various relevant national ministries (e.g. ministries of higher education;
research and development; or science and technology). Additional critical actors
are those who can provide specifically earmarked funds for the three interlinked
areas of women, science and development, including cooperation agencies (e.g.
GIZ, IDRC, Sida, UKRI®), foundations linked to corporations (MasterCard,
IKEA, Ford, Elsevier Foundation, etc.) as well as private foundations and indi-
viduals (e.g. Bill & Melinda Gates; William and Flora Hewlett). Instrumental
too are women in science organisations and associations who have on-the-
ground experience of challenges and best practices. OWSD national chapters,
for example, are key players here, not least because they are linked to a network
across the Global South. Science granting councils also play a key role in deter-
mining how limited national research funds are distributed, and how success is
evaluated, having a direct impact on which disciplines and research areas are
promoted and supported. Critically, research councils can promote — during the
design and implementation of programmes — greater inclusivity and diversity
for the sake of excellent science.®

All these players and strategies can be brought together to determine an
integrated nationwide strategy for implementing impactful higher education
strategies. In order to effect institutional change to impact multiple parts of the
STEM education system, teams of ‘change agents’ may select multiple strategies
and tactics to enact at one time and over multiple years of a project.

5 GIZ - Deutsche Gesellschaft fur Internationale Zusammenarbeit (German Agency for International
Cooperation); IDRC - International Development Research Centre (Canada); Sida — Swedish
International Development Cooperation Agency; UKRI - UK Research and Innovation.

6 The Athena SWAN Charter is an example of a successful mechanism for highly impactful change for
diversity and inclusion in higher education, developed by a United Kingdom-based not-for-profit called
AdvanceHE. See the Athena Swan Charter (https://www.advance-he.ac.uk/equality-charters/athe-
na-swan-charter). See also, Wilkinson (2019) on the role Athena SWAN can play in gender equality and

science communication.
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Visibility and gender-transformative strategies

When women scientists from developing countries are increasingly visible on
national and international stages as leaders and innovators in research, their
presence becomes not only more accepted but also more valued, creating a
ripple effect. This visibility fosters greater inclusion of women in research
projects, breaking down barriers of bias and representation. Visibility also chal-
lenges entrenched gender norms and stereotypes, reshaping social perceptions
of women’s roles in science (Breda et al., 2023; Gonzalez-Pérez et al., 2020). As
women scientists gain recognition, the broader social, cultural and institutional
structures around them become more supportive, leading to more equitable
opportunities and fostering systemic change in research environments. The
visibility of women scientists functions as both a symbolic and practical inter-
vention: it challenges normative assumptions about who can be a scientist,
while also altering the institutional and cultural landscapes that sustain gender
inequities in science (Schiebinger & Schraudner, 2011).

Let us now consider how this applies to the key ideas introduced at the
beginning of the chapter. The goal declared by UNESCO in 2024 was ensuring
that “girls are never discouraged from pursuing their aspirations to become
scientists” and to “dismantle the barriers that hinder women from realising
their full potential in science” (UNESCO, 2024, p. 2).

On the one hand, a focus on visibility characterises the classic and effec-
tive role-model approach: highlighting successful women working in STEM,
rewarding them for their achievements, publicising their success, asking them
to manage outreach and passing on guidelines for how to reproduce these
achievements, through word of mouth, thereby enabling others to achieve as
they have done.

The second approach requires identifying and working with all the different
actors in the systemic framework that ‘prop up’ scientific careers in any one
country to provide awareness of challenges, suggested best practices and tool-
kits for action that can lead to policy change. Other chapters in this collection
deal with the kinds of policies that might be introduced - but ultimately, poli-
cies are needed, for example, concerning the description and timing of courses,
availability of places and grants, schedules, additional training and flexible
career paths (see Chapter 3 for in-depth discussion on gender policies in African
universities, or Chapter 9 for a scoping review of pedagogical efforts to address
gender disparities in sub-Saharan Africa). Such policies can raise awareness of
the barriers facing women in science among practitioners and decision-makers
in higher education and ensure there are tools to overcome these barriers.
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Benefits and challenges: The broader ripple effect of fellowships
on research and communities

While individual awards offer significant opportunities for the women who
receive them, upscaling such initiatives presents challenges. The number of
fellowships awarded in any given programme is limited, meaning the overall
impact on the number of women entering STEM fields is constrained by the
number of available scholarships and awards. Additionally, PhD fellowships are
long-term commitments (typically at least four years), and their results become
visible only years after completion. This delay means that the impact on an
individual’s career can only be measured through surveys and longitudinal data
gathered over time. Furthermore, funding priorities may shift over time, influ-
encing the continuation of such programmes.

Despite these challenges, surveys conducted by OWSD reveal that our
South-to-South PhD fellowships programme has been highly successful, with
576 fellowships awarded to women from Scientifically and Technologically
Lagging Countries (STLCs) to study at host institutions in the South. By the
end of 2024, 406 fellows had graduated, with 99 continuing their studies.
Personal accounts from fellows illustrate how fellowships are both life-chang-
ing for recipients and can have measurable impacts on science policy and on
communities. For example, Priscilla Nyadoi, an OWSD alumna (PhD 2011),
used the knowledge she gained during her PhD to become a key advocate for
wildlife conservation in Uganda. As Executive Director of the Uganda Wildlife
Society, she influenced national legislation, including the Uganda Wildlife Act
(2019) and the Community Conservation Policy (2020). Her work demonstrates
how an individual fellow’s expertise can shape national policies, ultimately
benefiting both local ecosystems and global biodiversity conservation efforts.
This case highlights how fellowships can have a ripple effect that extends well
beyond the recipient.

Additionally, the influence of OWSD fellows can reverberate within their
communities in unexpected ways. For instance, Myo Ma Ma Than, a 2004
alumna from Myanmar, has used her PhD research to drive women’s empow-
erment within the agricultural sector. Through her ‘female-led farming’
projects, she challenges traditional male-dominated decision-making in rural
communities and empowers women across the agricultural value chain. Despite
significant infrastructure challenges in Myanmar, her work has demonstrated
that empowering women in agriculture not only enhances livelihoods but
also boosts food security in remote areas. Her contribution underscores how
fellowship recipients can transform sectors traditionally dominated by men,
improving both the local economy and women’s social standing.
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Furthermore, women who study abroad as part of these fellowships often
bring back valuable knowledge and insights to their home countries, enhancing
the relevance of local research to national and regional needs. Marycelin Baba,
a 2005 alumna, exemplifies this broader impact. As a leading Nigerian virol-
ogist, she focused her research on underdiagnosed arboviruses such as West
Nile, dengue and Zika. Her research has had profound implications for public
health in Nigeria, where she has also played a crucial role in eradicating polio as
head of Nigeria’s WHO polio lab. Marycelin’s work on neglected diseases high-
lights how a fellowship recipient’s knowledge transfer can lead to significant
improvements in healthcare outcomes, demonstrating the far-reaching effects
of individual scientific contributions.

These case studies demonstrate that while fellowships promote individual
careers, their broader impact is far-reaching, affecting not only the fellows
themselves but also the scientific communities and policy landscapes of their
home countries. Quantitative data further emphasise the benefits of fellow-
ships (see Figure 1).

Figure 1: OWSD fellowship benefits in numbers

( In 2023 ) ( Sector of work with percentages )
92% 75.3% || 16.5% || 5.7% 2.5%
of fellows reported Academia Policy industry NGO
that the fellowship was
highly beneficial for their
professional growth Current job titles of fellows

Managerial role of institute
7 5 % (e.g. Dean, Chancellor, Vice-Chancellor)

Leader of other outreach
organisations (e.g. science clubs,
women in science groups)

of respondents have
been involved with the
National Chapters
Lab director

Journal editor or reviewer
48%

of fellows reported a
significant impact of the
fellowship on their Ablht_y Executive member of OWSD
to travel for research, while National Chapter
20% indicated some impact

Head of Department

Executive member of national
academy

Director of a company

25%

of fellows have proposed or 0 10 20 30
influenced policy changes

Number of respondents

Note. Data and graphs are from an internal document (OWSD, 2024a).
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An internal report (OWSD, 2024a) explored the findings of a comprehensive
evaluation conducted in 2023, including a survey of 176 OWSD PhD alumnae
and a series of in-depth interviews with select alumnae. The report highlights
fellows’ transformative achievements and significant contributions to science
and society over 25 years. Through both numbers and narratives, OWSD
demonstrates the profound and lasting impact of sustained investment in
women scientists.

These case studies also illustrate the incidental and non-systematic nature
of the impacts that investment in an individual can bring, reliant on selection
processes that ensure women are selected for awards because of their all-around
contribution to the scientific endeavour. In order to scale up the impact such
fellowships can have on the entire scientific ecosystem, we need reliable,
repeatable methods at the structural level. Can resources focused on individual
women in STEM effectively ‘change the system’, or are they rather more limited
to promoting individual women’s careers?

OWSD’s comprehensive review of the PhD programme’s impact, conducted
in 2023, shifted from primarily reporting quantitative results (such as the
number of fellows and countries represented) to capturing long-term outcomes.
This includes the personal growth of fellows - such as promotions, increased
research recognition and leadership roles — and the systemic changes at their
institutions, such as gender policy reforms. The focus on these long-term
effects not only reinforces the programme’s value but also strengthens the case
for continued funding and partnerships.

Accelerating institutional change through individual
fellowships

In 2024, in recognition that conflict and climate change in many countries were
causing additional and complex challenges for women to participate and remain
active in scientific research, OWSD partnered with host institutes in Jordan and
Turkiye to launch an innovative science, gender and displacement programme.
Twenty-four women from conflict-affected countries have already begun this
two-year programme in 2024 and OWSD works alongside the host institutes
(Hashemite University in Jordan and Aydin Istanbul University in Tirkiye) to
ensure that the institutions themselves identify the specific challenges faced
and resources needed, equipping academic supervisors and university adminis-
trators with the skills, frameworks and systems necessary to integrate refugee
women scientists into their student populations. This approach aligns with
the United Nations Refugee Agency (UNHCR) 15by30 Roadmap, which sets
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out strategic actions to achieve 15% refugee enrolment in higher education by
2030.7

This model of institutional support alongside individual fellowships is
highly effective. For women refugee scientists, accessing a master’s programme
is not merely a step in their educational journey but a vital bridge between
learning and earning, between dependence and self-reliance. It determines
whether their talents are lost to brain drain or channelled into meaningful
contributions to their host countries, diaspora communities, the global scien-
tific community (through the right to science), and eventually, their home
countries when conditions allow their return. Investing in institutions that can
systematically support the inclusion of refugee students ensures that education
is not an isolated opportunity but a sustainable, long-term mechanism for inte-
gration, capacity-building and resilience.

By supporting institutions that are committed to these goals, OWSD is
helping to create a more inclusive academic and research environment where
displaced women scientists are not just accommodated but actively empowered
to contribute to science and society.

Interventions to promote systemic change

Creating centres of excellence through OWSD fellowships

OWSD early-career fellowships (funded by IDRC since 2017) are intended
to create research centres of excellence in the Global South, focused on
one outstanding individual. The fellowship is a highly flexible grant (up to
USD50 000) to be spent on a broad range of training, teaching and technical
assistance, communication skills, equipment, laboratory set-up and manage-
ment, and linking with industry, that will allow the individual scientist to
continue her research at an advanced level. To be eligible, she must have been
residing in one of the eligible STLCs for at least five years and be already
employed at an institute there as the grant does not cover the researcher’s
stipend. Although the programme has only been in place for a short period, its
impact is already visible, with 124 fellowships awarded to date, and ongoing
fellows contributing to long-term change.

A striking example of the programme’s success is Elizabeth Bandason, an
OWSD Early-Career Fellow from Malawi. She was able to overcome a signif-
icant barrier in her research - access to equipment - by using the fellowship

7 https://www.unhcr.org/uk/media/15by30-roadmap-expanding-higher-education-skills-and-self-reli-

ance-refugees
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to acquire the tools she needed to continue her groundbreaking work in insect
control in Malawi. Elizabeth was determined not to leave Malawi for a post-
doctoral opportunity, as she saw her potential to create change in her home
country. This commitment to staying and building a research team highlights
how the fellowship has helped to support individual women scientists in their
pursuit of excellence while contributing to the scientific capacity in developing
countries. Beyond her research, Elizabeth’s leadership in the OWSD Malawi
Chapter and mentoring of young women scientists in Malawi exemplify the
ripple effect of empowering individual women in STEM. Her contributions are
not only transforming agriculture but are also fostering a new generation of
female scientists in her country.

When I got awarded the PhD, my next question was, what next? I desper-
ately wanted to continue what I was doing in Michigan back home in
Malawi, but I couldn’t because there was no way I could access the equip-
ment I needed. Either I let my dreams go down the drain and do what I
could in Malawi, or I went back to the United States to continue working
with my supervisor (she had offered me a postdoc). But I knew that if | went
back there, I would be denying myself an opportunity to grow as an African
woman scientist — and I would delay the changes in insect control I wanted
to see in Malawian farming. I had to find a way to stay in Malawi and build
a team. OWSD gave me that once-in-a lifetime opportunity! (Elizabeth
Bandason, OWSD Early-Career Fellow)

The fellowships are not only about supporting individual careers; they are
also about creating centres of research excellence that can address regional
challenges. Early-career fellows are selected using the scientific communi-
ty’s standard parameters to determine how competitive their research is (e.g.
international publications, peer-reviewed journals, collaborations) but also
additional ‘soft skills’ such as leadership qualities, evidence of mentoring and
training, ability to communicate her science to diverse and non-specialist audi-
ences, and to go beyond academia to link with industry, the private sector and
policymakers. Only with these skills can her work have the broadest impact and
ultimately become sustainable.

Pendo Bigambo, a lecturer at the University of Dar es Salaam, is addressing
the environmental impact of cotton farming through her innovative research
in textile technology, materials science and mechanical engineering. As
co-founder and vice-chair of the OWSD Tanzania National Chapter, she actively
advocates for women in STEM, organising conferences and workshops to
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inspire and empower future generations. Her groundbreaking work focuses on
developing sustainable cotton recycling processes to reduce the environmen-
tal footprint of cotton farming. By offering alternatives to traditional cotton
farming, which competes with food crops for limited land and resources, Pendo
is driving sustainable textile solutions that benefit both the environment and
local communities. Her work is an example of how science can provide innova-
tive, locally relevant solutions to global challenges.

Visibility again plays a crucial role here. OWSD fellows, having seized oppor-
tunities to enhance their science communication and leadership skills, are
well-versed in advocating for STEM education for women and presenting their
own cutting-edge research. They are increasingly sought after as articulate,
confident panellists whose dynamic presence directly challenges the dominant
international academic practice of favouring male, Western scientists. This
practice often relies on the unfounded rationale that exceptional women scien-
tists from developing countries are difficult to find.

Figure 2: OWSD early-career fellows’ achievements in numbers

Responses to survey question: [ In 2023 j
“Since receiving the OWSD
Early Career FellowshipsI..”
Was promoted: new laboratories set up
41%
Received an increase in
salary at my institute: 71 % X
of fellows used their fellowship
“The fellowship helped 31% funds either to set up or
me upgrade my status Received more authority and/or upgrade laboratories
from being a scientist responsibilities within my institute:
to an industrialist. I am
a national figure now, 69% 153
. A Received it
with 11 media coverages, ecetvec more recogni 1<?n outreach activities implemented
including an interview outside of my institute:
by Nature magazine 67%
Hemu Kafle, 2019 Early Was success'fl}l in being 453
awarded additional grant L L
Career Fellow from Nepal funding or fellowships: beneficiaries of activities
and Chair, OWSD Nepal ’ (202 female, 180 male, 71
National Chapter 46% unspecified)

In this regard, the value of visibility for individuals participating in and
presenting at key scientific events cannot be overstated. These events are where
reputations are built, collaborations are initiated and groundbreaking publica-
tions emerge. For women scientists from developing countries, their visibility
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at these stages not only shifts perceptions but actively disrupts entrenched
biases, fostering a more inclusive and diverse scientific landscape. The ultimate
aim, indeed, of these fellowships is not only to support individual careers but
to create lasting, self-sustaining research centres that contribute to regional
development and generate innovative solutions relevant to the needs of
their countries.

The visibility and recognition of outstanding women scientists are crucial
in igniting this transformation, serving as the catalyst for the establishment
of research centres of excellence, attracting talent, resources and institutional
support to sustain their impact.

Training workshops for systemic change

OWSD’s Early-Career Fellowships are enhanced by training workshops that
aim to foster systemic change in STEM, focusing on empowering women scien-
tists and advancing gender equity. These workshops have produced significant
outputs and introduced innovative practices that support OWSD’s broader
mission of creating more inclusive and equitable research environments.

The annual Orientation Workshop, for example, run by OWSD for incom-
ing early-career fellows, serves as a critical starting point, providing training
in essential areas such as grant management, leadership, communication and
intellectual property. This workshop ensures that fellows possess the skills
necessary to manage their research projects, navigate academic systems and
engage with the broader professional landscape effectively.

An additional core component of OWSD’s training efforts offered to
early-career fellows is the Gamechangers Workshop, an innovative platform
designed to equip women scientists with the tools needed to engage with poli-
cymakers and advocate for institutional change. The workshop emphasises
advocacy, leadership and policy engagement, empowering fellows to initi-
ate and influence gender-responsive policies in STEM. A notable innovation
within this workshop is the use of gamification, where fellows participate in
a specially developed board game, Best in Her Field, created in collaboration
with the Humanitarian Engineering Department of the Royal Melbourne
Institute of Technology (RMIT). The game simulates the challenges faced by
women scientists in developing countries, offering an interactive experience
that helps participants brainstorm policy solutions and best practices. This
gamified approach fosters deeper engagement with real-world issues, allowing
for a more creative and collaborative exploration of potential policy solutions.
The workshops have also demonstrated a significant impact on the fellows’
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professional visibility and policy influence. For example, after participating in
the Gamechangers Workshop, one fellow was invited to contribute to her coun-
try’s national climate adaptation policy, illustrating how visibility and expertise
gained through these workshops can translate into tangible changes in policy
at both the national and global levels.

Through these workshops, OWSD not only strengthens the technical and
research skills of women scientists but also builds their leadership capac-
ity, ensuring they are well-equipped to drive systemic change. By combining
technical training with leadership development, these workshops provide a
comprehensive approach to fostering both personal and professional growth.
Moreover, they create a platform for women scientists to connect with policy-
makers and international funding agencies, amplifying their voices in global
discussions on STEM and gender equity.

The role of OWSD national chapters

While OWSD has been offering fellowships since 1998, the organisation was
established in 1987 as first and foremost a membership organisation, with
(by the end of September 2024), close to 11 000 members - all women with
postgraduate degrees in (natural and social) science subjects living and working
in developing countries. The spread of countries where members can be found
is impressive (115 out of a possible 152 developing countries). But even more
impressive is that this membership is consolidated and activated through the
establishment of national chapters.

Currently, OWSD has 58 national chapters and aims to reach 60 by 2026
(see Figure 3 below). These chapters are grassroots organisations that empower
local women scientists by providing a platform for advocacy, networking and
leadership development. To establish a chapter, a country must have at least
20 OWSD members. Once formed, chapters elect an executive committee and
conduct surveys to understand the unique challenges women face in STEM,
providing tailored solutions.

National chapters have demonstrated significant success in organising
STEM outreach events and public lectures, which enhance the visibility of
women scientists. For example, the OWSD Ghana National Chapter hosts an
annual Women in Science Forum that attracts policymakers, educators and
journalists, resulting in increased media coverage of women-led research.
Similarly, the OWSD Nigeria National Chapter has successfully advocated for
female scientists’ inclusion in national science advisory boards, reinforcing
their role in decision-making spaces.
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Figure 3: OWSD national chapters around the world

These efforts contribute to shifting societal perceptions of women in STEM,
making it more likely for young girls to see female scientists as role models and
pursue STEM careers themselves. In fact, many chapters have also launched
initiatives that connect women scientists with young students to encourage
participation in STEM fields. For instance, the OWSD Rwanda National Chapter
organises outreach activities where female mathematicians visit schools to
inspire girls by sharing their personal stories.

One of the key strengths of OWSD’s national chapters is their ability to
collect data and advocate for policy change. Through initiatives such as the
National Assessments and pilot studies in Zimbabwe, Rwanda and Bolivia,
chapters are collecting and analysing sex-disaggregated data on women in
STEM, which is crucial for identifying gaps and shaping policies that support
female scientists.

OWSD chapters have been organising local and national events since
the first chapter was established in 1994 but since 2022, chapters have been
encouraged to apply for small awards of USD1-3 000 to support activities of
their choice, including synchronised events throughout the Global South on the
International Day of Women and Girls in Science (11 February). Beyond this
small ‘startup’ contribution, chapters are expected to do their own fundrais-
ing or attract/ provide in-kind support. These small but impactful initiatives
are not only instrumental in increasing the number of women applying for
fellowships but also in creating a network of support that extends beyond indi-
vidual achievements.
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Notably, 15% of the executive members of national chapters are recipients of
OWSD fellowships or awards, illustrating the strong ‘give-back’ culture within
the community. These alumnae are not only shaping the future of OWSD but
are also mentoring the next generation of women scientists, reinforcing the
organisation’s mission to promote systemic change.

The national chapters represent a dynamic force for change, empowering
local women scientists, driving policy reforms and fostering a community of
collaboration and mentorship that influences the broader STEM ecosystem.

There has always been a strong correlation between the number of appli-
cations for fellowships received and the presence of national chapters. These
numbers increase significantly around the establishment (both pre- and post-)
of new chapters, when visibility and promotion of the chapter are at their peak.

Conclusion

The OWSD community of scientists, by being highly visible role models, can
make substantial inroads into traditional and cultural expectations of appro-
priate career paths for women. Their visibility not only challenges stereotypes
but also encourages other women to consider STEM careers, seeing first-hand
what is possible. Additionally, the support and mentorship provided through
national chapters further motivates applications. Mentoring helps women
navigate professional challenges and boosts their confidence, while the commu-
nity’s encouragement fosters a sense of belonging and purpose. Together, these
factors create a strong, reinforcing cycle where role models and support systems
drive more women to pursue and succeed in STEM fields.

EC fellowships emphasise mentoring researchers and students so that their
scientific capability is grown. After taking part in this project, two of my
researchers have received full scholarships to pursue PhDs in immunology
and virology in reputed universities in the US, and this is a huge asset for
the country as well, because these researchers plan to come back to Nepal
after their training. For me science is not just about what it can do today,
but how it will shape the type of just and prosperous world that I would like
our future generations to thrive in. (Prativa Pandey, OWSD Early-Career
Fellow, Nepal)

OWSD’s impact studies are evidence that prioritising individual women scien-

tists can have profound, far-reaching effects. The work of research fellows
not only pushes the boundaries of scientific knowledge but also shapes policy,
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fosters community development and enhances educational systems. By high-
lighting the intersection of individual achievements and broader societal
impact, it becomes clear that empowering women in STEM catalyses trans-
formative change at multiple levels. Ultimately, upscaling the impact of women
in STEM requires a dual approach: supporting individual careers while simulta-
neously dismantling the systemic barriers embedded in educational and policy
frameworks. The work of OWSD over the past four decades underscores this
approach, showing that, when provided with the right opportunities, women
scientists are not just contributors to scientific advancement but leaders
capable of driving sustainable, lasting change within their communities and on
a global scale.

While fellowships focused on individual women scientists are essential,
systemic change necessitates addressing the broader context in which these
individuals operate. This chapter highlights that investing in women scientists
leads to systemic change in STEM. While individual fellowships are crucial,
long-term transformation requires working with all stakeholders at a national
level to identify challenges and collaborate on tailored solutions for attracting
and retaining women in STEM fields.

The connection between individual and systemic change is vital in creating
a sustainable and inclusive STEM environment. As women scientists succeed,
they not only transform their own careers but also serve as catalysts for broader
shifts in institutional and societal structures. Their leadership and contribu-
tions challenge entrenched norms, influence policy reforms and inspire future
generations of women. At the same time, by addressing systemic barriers, such
as unequal access to resources, mentorship and leadership opportunities, we
ensure that the successes of individual women scientists can be replicated on a
larger scale, fostering a more equitable and inclusive scientific community. This
integrated approach is essential for lasting change that benefits both individu-
als and the larger ecosystem they are part of.

We conclude this chapter by outlining recommendations that are relevant
both to our organisation, which is constantly evolving, and to others who are
considering or have already implemented similar initiatives. These recommen-
dations, drawn from the data presented above as well as our experience and
reflections over nearly 30 years of activity at OWSD, aim to summarise some of
the key ideas discussed in this chapter.
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Recommendations for future initiatives

+ Promote long-term partnerships between funders, institutions and
networks to ensure sustainability and scale. Encourage science granting
councils and development agencies to integrate gender-transformative
criteria into funding mechanisms.

+ Support award and mentorship programmes that connect fellows
with early-career women scientists, fostering long-term professional
development and creating strong networks of support within the scien-
tific community.

+ Enhance collaboration with policymakers to ensure that women’s contri-
butions in STEM are recognised, valued and integrated into national
development strategies and research agendas.

- Engage women scientists by implementing additional community-build-
ing programmes (e.g. OWSD’s national chapters).

+ Begin collaboration with science granting councils to ensure their prior-
ities align with efforts to increase the participation and recognition of
women in STEM.

+ Develop robust frameworks to track both individual and institutional
outcomes of fellowships and awards, while using both quantitative and
qualitative data to inform adaptive programme design and policy advocacy.

Beyond supporting individual scientists, key national actors in higher educa-
tion such as academic institutions, science granting councils and programmes
like OWSD’s national chapters can play a critical role in shaping environments
that enable women in STEM to thrive. Institutions and organisations that are
aware of their own research priorities and national development agendas can
align their policies, funding mechanisms and institutional cultures to better
support women scientists. By embedding gender equity considerations into
hiring practices, research funding and leadership pathways, these institutions
and organisations can create a more level playing field and reinforce systemic
progress. Ultimately, when visibility is matched with structural commitment,
women’s presence in STEM ceases to be the exception and becomes an expected,
integral part of the scientific landscape - strengthening not only those who
lead, but the science they help to advance.
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CHAPTER 11

Voices of Change: Gender and Knowledge
Journeys in the Construction of Public
Policies for Women in STEM in Bolivia

Mariana Santa Cruz Terrazas and Mary Cruz De Urioste Vidaurre

Introduction

Women’s access to Bolivian universities began in the 1950s and gained visibil-
ity in the 1970s, with women’s significant participation in Science, Technology,
Engineering and Mathematics (STEM) fields emerging in the 1990s. Despite
increased enrolment, women’s representation in engineering and technology in
Bolivia remains low; in 2015, women comprised 40% in natural sciences and
only 29% in engineering (UNESCO, 2017).

Barriers to women’s participation in STEM begin early in life, with girls losing
interest in science as early as primary school. Although young girls perform
well in math competitions - holding 70% of top positions in primary school
— representation drops to approximately 25% in secondary school (Guevara,
2021). In secondary school, problem-solving skills and teachers play vital roles
in encouraging science careers. However, gender stereotypes and discrimina-
tory behaviours by teachers often deter students (Cerinsek et al., 2013; Radovic
et al., 2021). Gender barriers persist in undergraduate programmes, further
limiting women’s opportunities (De Urioste, 2016).

Gender stereotypes and hierarchical discrimination exacerbate women’s
drop-out rates at all levels, reinforcing inequality in STEM (Radovic et al., 2021).
Addressing these challenges requires multisectoral and sustainable measures
that consider the complex barriers women face in these fields.
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Understanding the low participation of Bolivian women in STEM fields
requires a multidimensional approach. However, understanding data alone will
not bring about significant change. It is necessary to create spaces for reflection
and to work with stakeholders to co-construct solutions to gender inequality in
STEM. This chapter narrates the journey through this process of understand-
ing the experiences of women in STEM in Bolivia and using this information to
design effective solutions. Our work is guided by the voices of successful women
in STEM fields in Bolivia, as well as their parents, teachers and principals from
secondary schools and universities.

This chapter details two key phases of the project. The first phase focused on
data collection and analysis through three distinct approaches: (1) life stories of
successful women in STEM,; (2) social representations' within the community;
and (3) statistical analysis of female participation (Avolio & Chéavez, 2023).
These methods provided a comprehensive understanding of the barriers and
opportunities present in STEM. The second phase focused on the co-construc-
tion of participatory workshops with key stakeholders, culminating in the
development of concrete proposals for extracurricular programmes to promote
inclusion and gender equity in STEM (Arredondo Trapero et al., 2019; Mariaca,
1999). In these co-construction spaces, key stakeholders collaborate to provide
solutions to this issue.

Developing the study: Reflection on women’s participation in
STEM in Bolivia

The motivation to study the gender gap in STEM in Bolivia emerged from the
Research Committee of the Interuniversity Observatory for Gender Equality,
composed of 14 universities in the city of Santa Cruz de la Sierra. This commit-
tee highlighted the urgent need to address the issue, as women’s participation in
STEM areas was significantly lower than men’s. This gender disparity not only
limits the personal and professional development of women but also hinders
the country’s innovative and economic potential (Paredes-Walker, 2020).

One of the main challenges identified by the research committee was the
lack of detailed information on the factors that influence women’s partic-
ipation in STEM. A lack of data makes it difficult to have a comprehensive
understanding of the phenomenon and, consequently, to implement effective

1 Social representations refer to the shared beliefs, values, ideas and understandings that people in
a society or group hold about a particular topic or social phenomenon. These representations are
constructed through communication, culture and social interaction, and they shape how individuals

perceive and relate to the world around them.
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strategies (Abdulkadri et al., 2022). To overcome this limitation, a mixed-
methods research approach was adopted, integrating both qualitative (e.g. life
stories and social representations) and quantitative methods (statistical data
analyses) to provide a more complete view. Quantitative methods provide
statistical data that reveal patterns of women’s participation in STEM, while
qualitative methods, through interviews and focus groups, explore the experi-
ences and obstacles women face (Carrasco Mercado, 2018).

Life stories offer a qualitative perspective on personal challenges and
achievements, revealing patterns of resilience (Denzin & Lincoln, 2018). These
narratives, along with social representations of what it means to be a female
engineer in Bolivia, uncover stereotypes and cultural barriers that influence
women’s aspirations (Connell, 2009). Additionally, statistical analyses provide
a quantitative understanding of women’s participation in STEM, identifying
trends and critical areas. This comprehensive approach not only sheds light on
the complexity of the gender gap but also facilitates the design of more effec-
tive policies and programmes to promote gender equality in STEM in Bolivia
(UNESCO, 2017).

The project focused on addressing the gender gap in STEM through an inclu-
sive, collaborative and comprehensive approach. Led by the Interuniversity
Observatory for Gender Equality,? this initiative emphasised the importance of
plural participation from key stakeholders, including universities, the private
sector, local governments and civil society organisations, to ensure sustainable
and effective solutions.

Our mixed methods approach identified structural and cultural barriers
that limit women’s participation in STEM (Connell, 2009; Denzin & Lincoln,
2018; Lépez, 2021). The intersectoral (i.e. involving key stakeholders from
multiple sectors) reflection spaces facilitated the co-construction of public poli-
cies aligned with national and local priorities. Plural participation enriched the
process, ensuring that the proposals reflected the actual needs of communities.

Additionally, pilot programmes, including mentorships and educational
workshops, were developed, tested and adjusted to maximise their impact. This
inclusive approach seeks to close the gender gap in STEM and create meaning-
ful change within Bolivian communities.

Phase 1: Voices and data of women in STEM in Bolivia

The participation of women in STEM should be understood through their
own experiences, which highlight both the barriers and empowering factors

2 www.ouig.org
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they face in their careers. Participatory action research (PAR) was used in this
project to explore and promote female participation in STEM, offering a collab-
orative and inclusive approach that involves both researchers and the affected
community (Kemmis et al.,, 2014). PAR is effective in addressing challenges
faced by marginalised groups in STEM and provides a deeper understanding
of power dynamics and inequalities (Somekh, 2006). Additionally, it empowers
women by fostering the ability to transform their educational and professional
environments (Bergman & Danermark, 2015).

PAR not only facilitates the co-construction of knowledge but also promotes
transformative actions that go beyond the generation of academic data. These
actions drive concrete changes in policies and institutional practices, strength-
ening gender equity and inclusion in scientific and technological fields.

The following section explains how we designed the project to understand
women’s participation in STEM. We began by investigating the characteristics,
limitations and opportunities that affect women’s STEM participation. We
implemented three research strategies to understand how personal percep-
tions, social factors and institutional practices influence women’s access to and
development in STEM.

The first method (life stories) focused on how successful Bolivian female
engineers overcame barriers, using the life stories of 40 accomplished Bolivian
women in STEM. These women were selected based on specific criteria, includ-
ing their professional trajectories, academic degrees obtained, publications and
visibility in their respective fields. Another key criterion was that professionals
in the field identified them as role models or exemplars of success. Additionally,
their participation in leadership roles or mentorship initiatives within STEM
was considered an indicator of their impact and influence. These life stories
are complemented by interviews with 60 outstanding students, revealing that
family support, motivation and resilience are key to overcoming gender barriers.

The second method (social representations) focused on how society perceives
women engineers and how these perceptions affect their participation (family,
school, universities and the labour market). The recruitment process for partic-
ipants in the research was carried out at three educational levels, following
the criteria of accessibility, convenience and gender equity. At the school level,
participants were selected from public and private educational institutions, with
preference given to those involved in STEM areas. The selection process focused
on students, teachers and parents, prioritising individuals from the three study
communities: (1) school directors; (2) teachers with experience in STEM areas;
and (3) parents with children in secondary education. At the university level,
professors and students enrolled in STEM programmes were recruited, along
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with administrators with relevant experience. For interviews with employers in
the public and private sectors, participants were selected from nationally recog-
nised companies in the fields of technology, mathematics and sciences, with
preference given to those with experience in human resources management in
STEM areas and those holding senior positions.

The study, conducted in five Bolivian cities, reveals through focus groups and
interviews with 408 participants that women in STEM face unequal treatment
in education, employment and professional development. This perpetuates
stereotypes and cultural barriers that discourage their participation.

The third method (statistical analysis) focuses on women’s participation in
STEM and the factors that influence participation rates. The quantitative data
show that although female participation in primary and secondary education is
almost equal, it significantly decreases at university and in the labour market,
particularly in engineering and technology. Qualitative analyses also reveal
what factors are related to women’s interest in STEM participation.

The combination of these approaches offers a multidimensional under-
standing of the gender gap in STEM in Bolivia. Social representations expose
cultural barriers, life stories reveal individual experiences and statistical
analysis quantifies these trends. Together, they highlight the need for compre-
hensive public policies to promote gender equality in STEM, which is crucial for
the country’s development.

Roots of success: Factors driving Bolivian women in STEM

In Bolivia, a total of 40 professional women in STEM fields were interviewed,
representing five cities: three in the central axis — La Paz, Cochabamba and
Santa Cruz - and two intermediate cities, Sucre and Tarija. In addition, eight
Bolivian women living abroad participated in the study, each from a differ-
ent region.

The research, which followed a qualitative approach, utilised grounded
theory to analyse life stories, identifying eight categories of analysis: (1) family
context; (2) self-perception; (3) education; (4) teacher influence; (5) career
choice; (6) university life; (7) labour market integration; and (8) gender treat-
ment. The information was coded and analysed using Atlas.ti. The results
reveal how women from various regions and ethnic groups are forming a new
generation of middle-class professionals with a more homogeneous culture,
highlighting their experiences and challenges in science and technology.

One of the key findings from our analysis was around the intersection
between gender and generation (see similar results from Mexico in Chapter 5).
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While the grandmothers, coming from rural farming areas, faced the transi-
tion to urban life through precarious jobs, the mothers reached technical and,
to a lesser extent, university levels. Finally, the daughters achieved university
degrees in fields that are not traditionally pursued by women, breaking barriers
that their predecessors never imagined possible.

We don’t come from a financially well-off family; my grandmother was a
farmer, my mother moved to a small city, but for my parents, education
was important ... They always say that: ‘Your inheritance is your educa-
tion’. (Engineer, 43 years old, La Paz)

We also find that Bolivian women in STEM mostly come from upwardly mobile
middle-class households, where gender equity was promoted, and self-esteem
and discipline were encouraged. Despite challenges, such as discouragement
from some teachers, these women managed to excel in STEM.

In general, the school context in Bolivia tends to discourage girls’ interest
in STEM, with factors like the curriculum and teacher interactions playing a
role. Teachers were of particular importance; some inspired girls to challenge
norms, while others demotivated and rendered them invisible, limiting their
progress. “They respond rudely ... They leave you with unresolved doubts, they don’t
acknowledge you when you raise your hand to answer” (Systems Engineer, 40 years
old, Tarija).

Parental support contributed to women choosing STEM careers, and
mothers seemingly contributed the most in supporting their daughters. By
the time these women reached university, they had a clear understanding of
their academic choices, showing that gender biases have significantly dimin-
ished compared to previous generations. The gender perspective of the younger
generations is more focused on freedom of choice and the right to exercise their
individuality, marking a departure from past generations where marriage was
seen as the main path. As a 43-year-old systems engineer from Santa Cruz
notes, “The path before was marriage, now it’s the profession.”

This younger generation of women engineers arrives at university with
a clear vision of their academic choices, indicating that gender biases are no
longer as relevant. However, these women face discrimination and sexism at
university, reporting derogatory and sexist comments from both peers and
professors. The women interviewed reported feeling forced to normalise such
language to fit into a male-dominated environment. This sexist environment
has had severe consequences, such as some women abandoning their careers
after feeling harassed and devalued.
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There were sexist professors who made very inappropriate comments. For
example, in engineering, we measure the volume of things, so the professor
would say, ‘Let’s say I want to measure the volume of Miss X,’ referring to
a female student present in the course, ‘then I would have to completely
undress her and put her in a bathtub full of water.” I mean, how did we,
as young people, tolerate those kinds of comments? What mindset did we
have, what immaturity, what kind of upbringing, that we couldn’t stand up
to those comments and instead laughed - it all seemed natural. (Chemical
Engineer, 48 years old, Santa Cruz)

In the workplace, these women struggle with the difficulty of balancing family
and professional life, especially in male-dominated environments where gender
discrimination limits their opportunities. A key finding was their tendency
to postpone marriage and question the possibility of having children due to
a work culture that demands total dedication, making it difficult to reconcile
work and family life. Male-dominated work environments often show a lack of
empathy toward their family needs and impose barriers to career advancement
due to gender discrimination: “Getting married is not in my plans, and if I ever do,
I don’t plan on having children” (Industrial Engineer, 35 years old, Cochabamba).

While the first generations of women in STEM were better able to balance
professional life and childcare thanks to family support, the new generations
lack this level of support, as their mothers are typically also active profes-
sionals. Despite this, STEM professionals have achieved good job placement,
especially in the public sector, where it is easier to balance work and caregiving
responsibilities. The private sector, although generally more hesitant to hire
women, is showing greater openness in regions like Santa Cruz and in sectors
such as banking.

Women in STEM are committed to continuous training and international
networking, which has allowed them to access global networks and receive
recognition. Despite facing sexism and harassment in male-dominated
environments, many have overcome these adversities by consistently demon-
strating their skills, creating support networks among women engineers and
strengthening their positions. Perseverance and personal effectiveness are key
to their success in male-dominated fields. Some of these sexist experiences are
reflected in the following quote:

They talk to you as if you were a little girl. Consistent with the anonymity

they try to impose on women, they limit our right to speak. I told them I
wanted to invite them to the business roundtable, and I clearly remember
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one of them, an older man, said to me: ‘Little girl, look, those women over
there might be talking about soap operas, maybe they're talking about
something else, but we're talking business here. Go chat with them for a
bit and then come back.” (Systems Engineer, 40 years old, Cochabamba)

Social barriers faced by Bolivian women in STEM

We analysed the social representations of women in STEM in five Bolivian
cities with 412 participants. The recruitment process for the research ensured
diverse and equitable participation, with 58% women across all study groups.
The selection criteria were both rigorous and tailored to each educational level
and type of informant. At the school level, priority was given to students, teach-
ers and parents of 5th- and 6th-grade secondary school students, preferably
from STEM fields, ensuring representation from both major and intermedi-
ate cities. At the university level, faculty members, administrative authorities
and students from STEM disciplines were selected, with a strong emphasis on
gender equity. For the in-depth interviews with employers, human resources
managers or executives from leading national companies in technology and
engineering were chosen, for their expertise in human resources management
and their holistic understanding of the sector. In all cases, gender equity was
prioritised, and participants were selected based on their willingness to share
their experiences.

We conducted qualitative analyses with focus groups and interviews in
three key communities: (1) schools; (2) universities; and (3) employers. These
communities were selected to shed light on the social representations derived
from cultural practices. The results reveal a gender gap where women face detri-
mental treatment compared to men, affecting their educational experience,
access to jobs, and professional progression in STEM. The low female partici-
pation reflects complex and subtle mechanisms of segregation that perpetuate
this inequality.

Women facing significant barriers to accessing and thriving in STEM fields
reflects a deeply rooted gender gap in Bolivia’s cultural, social and structural
dynamics. Through 50 focus groups and eight interviews with key informants,
we investigated the complexities of this inequality. Women, from their school
years to their entry into the workforce, faced unfavourable treatment compared
to men, affecting their educational experiences, access to job opportunities and
professional growth.

The school environment is where these barriers first become evident.
Although progress in female participation in STEM has been recognised,
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particularly in private schools, family and cultural prejudices persist as signif-
icant obstacles. Teachers and parents, consciously or not, tend to reinforce
gender stereotypes that limit girls’ aspirations. A secondary school teacher
observed:

Society conditions men and women to differentiate which careers they
can study. There are few people who say you can study whatever career
you want. From my point of view, a more male-oriented career would be
engineering or automotive mechanics, while careers more encouraged for
women are teaching subjects like literature, biology and social sciences.

These practices are more pronounced in rural cities like Sucre and Tarija, where
traditional careers are still preferred, compared to urban places like La Paz or
Santa Cruz, where women in STEM are more recognised. Many students face
pressure to conform to societal expectations that confine them to traditional
roles, while others challenge these norms, often at a significant personal cost.

As they transition to university, women begin to encounter new forms of
social pressure. Some students, initially interested in fields like civil engi-
neering, describe how the predominantly male environment and discouraging
comments from peers and family led them to change majors. A private-school
student shared:

My cousin started studying civil engineering, but she felt a bit intimidated
by the men there, so she didn’t feel very comfortable in that environment
and ended up switching to financial engineering. Even her family would
ask, ‘Why are you studying a man’s career?’ So, with all that social pressure,
including from people at the university, she decided to change her major.

This shift reflects not only an internal struggle but also a battle against soci-
etal norms that continue to assign genders to academic disciplines. However,
higher education also presents opportunities to overcome these barriers. With
adequate support, students can develop competencies that empower them to
face a demanding job market.

The labour market, however, presents even greater challenges. Women in
STEM face subtle and sometimes explicit discrimination, particularly regarding
motherhood. A human resources manager explained:

In practice, when there is an obvious case among executives or staff, there
are committees that try to avoid hiring women who are at a stage where
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they might start a family, as they would need to be given leave, subsidies,
etc. In this sense, some women manage to get hired without problems and
perform well during the first few years, but then their performance and
participation in the company decline due to pregnancy and the ‘young child’
stage, where they request transfers to more family-friendly environments.

These dynamics perpetuate a cycle of inequality in which women face a “career
tax” associated with motherhood.

Motherhood is seen as a public good from an economic standpoint, but
this responsibility disproportionately falls on women. As a technology area
manager noted:

Motherhood, from an economic standpoint, is seen as a public good -
everyone wants it, but the career tax is always applied to women. Often,
domestic activities fall on the woman, creating a slight disadvantage in
the labour market because men do not always take responsibility for these
tasks. Some women even choose to delay motherhood because otherwise,
they risk their careers. Cases like this are caused by inflexible labour poli-
cies. This is the big dilemma where motherhood is always the turning point
that decides the future of Bolivian women’s careers. I believe this needs to
evolve because we need women to continue wanting to have children, as it is
a societal need, and policy should align with society’s needs.

Statistical analysis of women’s participation in STEM in Bolivia

This exploratory research utilised document analysis to systematise data on
enrolment, academic performance and employment outcomes in Bolivian public
and private schools and universities. We use historical and statistical data from
both secondary and primary sources, covering education from primary school
to the labour market.

The study followed a non-experimental, cross-sectional design with a
descriptive and correlational approach. Data analysis involved the application
of univariate and bivariate statistical methods, such as correlation and regres-
sion, using R (R Core Team, 2020), SPSS (IBM Corp., 2021) and EViews (IHS
Markit, 2020). The integration of these three software platforms enabled a
comprehensive and rigorous analytical approach, accommodating diverse data
types and research needs.
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The findings offer valuable insights into women’s participation in STEM
fields, providing a foundation for developing interventions aimed at promoting
gender equity in these disciplines.

Table 1: Statistically representative samples

Universities
Group | Women Women Women Women | Women | Women Women
and men STEM STEM STEM STEM STEM
Private Public Rural Language

n % n % n % n % n % n % n %
Sample | 3.643 [100 | 2.427 | 66.6 |1.863|51.1 | 1.293 | 35.5| 570 | 15.6 | 1.085|29.8 | 1.236 | 33.9

Educational units

Group | Women Women Women Women | Women | Women Women
and men STEM STEM STEM STEM STEM
Private Public Rural Language

n % n % n % n % n % n % n %
Sample | 1.389 [100| 948 |68.3| 365 |26.3| 92 6.6 | 273 19.7| 246 |17.7| 295 |21.2

The results are presented in two groups: (1) educational units, focusing on the
entry of girls into STEM; and (2) universities, addressing both entry and reten-
tion of women in STEM. Educational units provide information on education at
the primary and secondary levels. They are regulated by ministries of education
at the national or regional level and aim to offer basic and secondary education.
In contrast, universities are higher education institutions that grant profes-
sional and academic degrees such as bachelor’s, master’s and doctoral degrees.
They focus on specialised training, research and innovation.

Significant correlations were found among different groups of women in
educational settings who are interested in STEM. We investigated how specific
questionnaire items were correlated with demographic (e.g. gender, rural back-
ground and use of another language) and contextual (e.g. area of study - STEM or
otherwise, and school — educational unit or university) factors (see Table 2). For
ease of interpretation of the table, non-significant correlations are not included.

In addition to the correlations presented above, a multivariate analysis was
conducted with interest in STEM subjects as the dependent variable and 44
potential explanatory variables. Using the Stepwise Regression technique in
R software, the final model was reduced to 15 statistically significant variables
(0=0.05) that best explain interest in STEM in educational units. To determine
the significance of the variables, confidence levels of 95% (a=0.05) were estab-
lished, prioritising those with greater statistical robustness. The final model
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was optimised using the Akaike Information Criterion (AIC) to ensure model
parsimony and minimise overfitting.

Significant variables explaining women’s preference for STEM subjects
include: the perceived ease of mathematics, physics and chemistry; perception
that service-based careers such as psychology, social work, medicine and other
careers that help people are the most appropriate for women; place where the
parents spent their childhood; grandparents’ rural origins; parents’ religion;
fathers’ education levels; parental influence on STEM career choices; parental
interest in a service-based career such as psychology, social work, nursing, law
or similar; perception of lack of parental support in the chosen career; support
from friends; teaching methods used by STEM teachers that generate interest
in these subjects; the quality of STEM teaching; participation in science olym-
piads; teachers’ preference for selecting boys for the science olympiads and
whether men, women or both make better bosses.

The analysis of dimensions reveals several key insights. At the individual
level, only two survey questions were significantly related to interest in STEM
subjects. In the family and peer dimension, eight out of 14 survey questions were
significantly related to interest in STEM subjects. In the academic dimension,
four out of 16 survey questions were statistically significant. At the social level,
only one out of eight survey questions were significantly related to interest in
STEM subjects. While it is important to note that the number of questions in
each dimension differed, it seems clear that family-level factors are of particu-
lar importance to Bolivian women based on the statistical analyses above.

In the family and peer dimension, eight out of 14 survey questions were
significantly related to interest in STEM subjects. In the academic dimension,
four out of 16 survey questions are statistically significant. At the social level,
only one out of eight survey questions were significantly related to interest in
STEM subjects. While it is important to note that the number of questions in
each dimension differed, it seems clear that family-level factors are of particu-
lar importance to Bolivian women based on the statistical analyses above.

Taken together, these three methods illustrate key factors related to women’s
participation in STEM in Bolivia. Our work highlights that women’s preferences
for STEM careers in universities are influenced by factors such as an interest
in theoretical and numerical subjects, the perception of good career opportu-
nities despite challenges, and concerns about balancing family and work life.
Support from teachers and effective teaching methods are critical, as is paren-
tal approval, particularly in private universities. Academically, no significant
discrimination is reported, and satisfaction with STEM teaching remains
high. However, social and cultural barriers, such as gender stereotypes and
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harassment, continue to affect women’s access to and retention in STEM fields.
Despite these challenges, family support and perceptions of gender equality in
private universities act as facilitating factors.

Overall, this research provides an in-depth understanding of the factors
influencing female participation in STEM in Bolivia. Through the analysis of
life stories, it becomes evident that female engineers overcome gender barriers
with the support of their families, motivation and resilience. Social representa-
tions highlight the persistence of stereotypes that limit opportunities, while
statistical analysis confirms significant disparities despite advances in equity.
These findings underscore the need for educational policies and strategies that
promote gender equality — essential for personal development and the coun-
try’s social progress.

Collaboration among educational institutions, government, the private
sector and civil society is crucial for achieving gender equality in STEM.
Proposals such as teacher training programmes and curriculum redesign illus-
trate the potential for progress through joint efforts.

Phase 2: Co-construction of the pilot project

Despite these challenges, women in STEM in Bolivia demonstrate resilience
and determination in overcoming the barriers they face. However, to truly
transform these dynamics, structural change is necessary. Public policies
must address not only the visible barriers but also the subtle mechanisms that
perpetuate inequality. This includes improving vocational guidance in schools,
creating support programmes in universities and developing labour policies
that allow for a balance between personal and professional life.

Gender equity in STEM is not only a matter of social justice but also an
opportunity to harness human potential and foster the country’s economic and
technological development. Ultimately, closing this gap will benefit Bolivian
society by building a more inclusive, equitable and innovative environment for
future generations.

The challenges women face in STEM in Bolivia are compounded by intersec-
tional factors such as gender, ethnicity and region (see Chapter 5 for further
discussion on how intersectional factors may be considered and addressed).
Women from rural or Indigenous backgrounds encounter layered barriers,
including limited access to quality education, fewer role models and entrenched
cultural norms that reinforce traditional gender roles. Further, while younger
generations, especially in urban areas, show greater support for gender equity,
traditional norms continue to constrain progress in rural regions. As Crenshaw
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(1989) highlights, addressing these disparities requires an intersectional
approach that considers the interplay of social categories. Public policies and
programmes must go beyond gender equality to include tailored strategies for
women from diverse ethnic and regional backgrounds, fostering a more inclu-
sive and equitable STEM environment.

With this understanding, we piloted a project that brought together key
stakeholders in STEM field education to propose policy-level changes designed
to improve women’s participation in STEM in Bolivia. Stakeholders represented
the following three groups:

+ University directors and professors: Comprising directors and professors
from public and private universities, this group analysed the institutional
and professional challenges faced by women in STEM fields.

+ School system faculty and staff: Composed of teachers and educational
coordinators, especially in psychology, pedagogy and STEM, this group
proposed solutions to increase female participation in STEM starting from
basic education.

+ Women engineers, professors and entrepreneurs in STEM: Prominent
women in engineering, academia and business contributed an analytical
perspective on the problems and offered proposals to overcome structural
and cultural barriers in the workplace and education.

Methodology

The workshop methodology was based on a participatory approach inspired
by Orlando Fals Borda’s concept of popular education and grounded in partic-
ipatory action research (PAR). This approach empowers communities through
the collective construction of knowledge, fostering reflective and educational
processes rooted in participants’ realities. The workshops were designed
as spaces for horizontal dialogue, integrating local knowledge and individ-
ual perspectives to identify problems and generate meaningful learning. In
response to the pandemic, some workshops were adapted to a virtual format,
reorganising dynamics and schedules while maintaining the participatory
spirit, the centrality of lived experiences and the transformative practice of
PAR (Fals Borda, 1987, 2001).

The facilitation was led by experts in gender and education, professionals
with experience in educational projects with a gender perspective in universi-
ties, secondary education institutions and programmes in collaboration with
local governments. The workshops were structured into the following phases:
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programme presentation, problem identification and proposed solution devel-
opment. Open and constructive dialogue was promoted throughout all phases.

Participatory techniques such as brief presentations, plenary discussions
and the use of cards were employed to capture diverse perspectives and co-cre-
ate proposals. The contributions were systematically organised in Microsoft
Excel matrices, categorising the information according to the programme’s
objectives. This methodology allowed for in-depth analysis and the formula-
tion of effective proposals to reduce the gender gap in STEM, ensuring that all
voices were heard and valued.

Workshops were initially held separately for the three stakeholder groups
(university, school and workplace groups). However, towards the end of this
phase, the groups of stakeholders were brought together.

Presentation

The workshops began with a presentation of findings from previous research,
providing a scientific framework to contextualise the causes and factors
affecting women’s participation in STEM. This enabled participants to reflect
and debate in an informed manner during the participatory phase, enriching
proposals with data and evidence.

Problem identification

The inputs collected during the participatory workshops focused on identifying
problems and formulating proposals based on the presented findings. Based on
the presented research, workshop participants identified five barriers that limit
women’s participation in STEM:

+ Gender stereotypes: Perceptions of women’s abilities in STEM are shaped
by stereotypes that discourage them from pursuing these fields from basic
education through to university.

+ Lack of institutional and family support: The lack of motivation from
teachers, the absence of family support and the scarcity of role models
prevent many women from choosing STEM.

+ Workplace challenges: Women face wage discrimination, inade-
quate infrastructure and biases in hiring practices that favour men for
certain roles.
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+ Cultural barriers: Cultural norms and caregiving responsibilities limit
women'’s professional development, and policies like maternity leave can
act as additional obstacles.

+ Educational inequality: STEM education is not sufficiently integrated,
resulting in inadequate preparation in key areas and a lack of proper
vocational guidance for female students. This stems from the insufficient
integration of STEM subjects into the curriculum, reliance on traditional
teaching methodologies and inadequate training in critical subjects such
as mathematics and technology. Furthermore, vocational guidance is
often limited, and when combined with persistent gender stereotypes, it
further discourages female students from pursuing STEM careers.

Proposed solutions
The participants formulated various proposals to address these barriers:

+ Training and awareness: Develop training programmes for teachers,
counsellors and families to raise awareness about the importance of
female participation in STEM and to include gender topics in the educa-
tional curriculum.

+ Promotion and visibility: Create communication campaigns that high-
light women’s achievements in STEM and establish scholarships and
specific competitions for women.

+ Educational strengthening: Review curricula to include incorporating
playful activities and workshops to foster interest in STEM from an early
age, as well as specific programmes to strengthen soft skills, mathemati-
cal competencies and entrepreneurship among final-year high school and
first-year university students.

+ Institutional alignment: Create partnerships between universities, busi-
nesses and governments to promote gender equity and encourage the
hiring of women in male-dominated fields.

+ Support for work-life balance: Establish policies that allow women to
balance their work and family responsibilities, thereby facilitating their
professional development in STEM.

The co-construction of the pilot project in the workshops was a collabora-
tive process focused on addressing the barriers that perpetuate the gender
gap in STEM. Participants identified problems and formulated proposals to
develop programmes that strengthen basic mathematics skills, soft skills and
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entrepreneurship, particularly for students transitioning from high school
to university. These contributions are key to empowering young women and
promoting a more equitable and inclusive environment in STEM, drivinglasting
transformation in Bolivian society.

To evaluate the effectiveness of these proposals in reducing the gender
gap, the pilot project will include a comprehensive evaluation framework. This
framework will establish clear indicators to assess teacher training, visibility
campaigns, curriculum improvements, institutional partnerships and work-
life balance policies. The evaluation process will involve data collection through
surveys, interviews and focus groups, complemented by longitudinal studies, to
provide insights into both short- and long-term outcomes. Guided by the prin-
ciples of PAR, this inclusive approach will empower stakeholders to refine and
scale the most successful initiatives, promoting sustainable gender equity in
STEM across Bolivia.

Conclusion

This chapter reflects on the barriers that limit the access and development of
women in STEM in Bolivia. The participatory action research (PAR) approach
employed here gathers data while actively involving teachers, students, profes-
sionals and decision-makers as co-creators of solutions. The participatory
workshops became spaces of empowerment, generating concrete proposals to
overcome these barriers.

The study’s findings challenge us to question the structures that perpetu-
ate gender inequality in STEM. The life stories reveal that family support and
resilience are crucial for women to overcome stereotypes and advance in their
careers. The social representations analysed show how negative expectations
continue to limit career options for women. These findings are not merely
observations but a call to action for those who seek social justice.

Collaboration across sectors — educational, governmental, private and civil
society - is essential to achieving gender equality in STEM. The proposals,
ranging from teacher training to curricular redesign, demonstrate what can be
achieved through joint effort. Our multi-pronged approach to understanding
and promoting women’s participation in STEM is yet to be evaluated in terms
of efficacy. That said, we hope our approach can serve as a blueprint for others
looking to engage in similar efforts across other contexts.
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CHAPTER 12

The Underrepresentation of Women in
STEM Research in Afrika* — Can
Nego-Feminism Offer a Solution?

Ulrike Rivett and Joshua Ishaku Azaki

Introduction

The Nigerian novelist Chinua Achebe once said, “There is that great proverb
- that until the lions have their own historians, the history of the hunt will
always glorify the hunter” (Achebe, 1958). In other words, the perspective of
the storyteller affects the story being told. Reflecting on this idea, we consider
how most research and narratives around gender inequalities in STEM come
from the Global North.

Specifically, we seek to address the underrepresentation of women in
Science, Technology, Engineering and Mathematics (STEM) in the Afrikan
context, which begins with our intentional spelling of ‘Afrika’ (Madhubuti,
1979). Throughout the continent, ‘Afrika’ is spelt with a ‘k’; the introduction
of the letter ‘C’ represents the global dispersion of Afrikans, which is frequently
linked to a loss of Afrikan identity. Colonialist and patriarchal systems have
contributed to this loss of identity, and we highlight the importance of consid-
ering these influences when considering gender equity in STEM. Using the ‘k’
spelling is a deliberate choice to reclaim agency and acknowledge the signifi-
cant contributions Afrikan women make in the 21st century.

Why focus on STEM? STEM fields have become integral to global and
economic prosperity (Olaitan & Mavuso, 2022). STEM fields attract research-
ers, problem solvers and professionals who advance critical aspects of life,

— 255 —



DISMANTLING GENDER BARRIERS IN STEM

such as education, health, security and others. However, as highlighted by
this collection, gender parity in STEM fields remains skewed (Blackburn,
2017; Bloodhart et al., 2020; Kahn & Ginther, 2017). Studies investigating this
phenomenon show that stereotyping, as well as institutional and systemic
biases, are among the factors contributing substantively to women’s underrep-
resentation (Bloodhart et al., 2020; Nakayiwa et al., 2020; Odaga, 2020; Siwale
et al., 2023). However, research investigating women in STEM originates in the
Global North and limited input can be found from the Global South (Prozesky
& Mouton, 2019; Siwale et al., 2023).

We reiterate ideas shared throughout this collection, highlighting how
the body of research from Afrika suggests that gender stereotyping from an
early age has meant that girls and young women have not been encouraged to
pursue careers in STEM (CHE, 2016; Mbirianjau et al., 2019; Odaga, 2020). For
example, in Kenya’s public universities, women’s enrolment is approximately
30% (Mbirianjau et al., 2019). The 2020 study by The Afrikan Academy of
Sciences, comprising Afrikan countries sub-Sahara, showed the percentage of
women graduates in STEM stood at 12% (The AAS, 2020).

Even more concerningly, in a World Economic Forum blog, the projected
year for closing the gender gap (STEM inclusive) was moved from 2095 to 2133
(Harry, 2018); suggesting that efforts towards gender equality are moving more
slowly than expected. The delay in achieving gender equality has far-reaching
impacts, from economic growth to social implications, but also a mental and
emotional impact on women themselves. This 38-year delay should act as a call
to re-examine efforts and investigate potentially ineffective policies.

The previous chapters of this collection, through the diverse perspectives
shared and contexts explored, seek to address the lack of Global South voices
contributing to conversations around gender equality in STEM. Conversely, the
current chapterlooks to highlight alternative pathways through which we might
interrogate the issue. More specifically, we consider how Afrikan perspectives
can address the underrepresentation of women in STEM on the Afrikan conti-
nent. There is, to date, a lack of literature originating in Afrika, that discusses
and conceptualises gender inclusion with an awareness of cultural nuances.
This is despite the continent’s diverse cultural heritage, which encompasses
relevant principles such as ubuntu and Afrikan feminism (Cruz, 2016; Menon,
2022).

Ubuntu is an Afrikan philosophy rooted in communal interdependency. It
engages with social justice, interdependence, empathy as well as collaboration
and compassion (Ewuoso & Hall, 2019). By reflecting on togetherness, ubuntu
provides an opportunity to reflect on Afrikan culture (Ewuoso & Hall, 2019;
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Menon, 2022). Afrikan feminism aligns with the philosophy of ubuntu (Cruz,
2016) and provides a nuanced approach to addressing gender disparities in
STEM using Southern theory. Understanding the Afrikan approach and its
nuances (Prozesky & Mouton, 2019; Siwale & Mwalemba, 2023) can help chart
a course towards specific targeted actions that could be effective in an Afrikan
context.

Existing Afrikan literature highlights the experiences of women in STEM
fields (see Chapter 9 for a scoping review of literature on gender disparities in
undergraduate learning in sub-Saharan Africa). Gender biases within structural
inequalities significantly contribute to the challenge of the leaky pipeline in
STEM (Siwale & Mwalemba, 2023; The AAS, 2020). The absence of role models
and limited funding opportunities hinder women’s advancement (Nakayiwa et
al.,, 2020; Olaitan & Mavuso, 2022). Insufficient digital access is compounded
by low infrastructure availability, including mobile broadband, internet
connectivity and power supply limitations, impacting women’s educational
opportunities and skill development in STEM fields, including information and
communication technology (ITU, 2019; The AAS, 2020). Education disparities
are evident in inadequate learning infrastructure, lack of teaching materials
and shortages of skilled teachers, affecting enrolment and retention rates in
STEM fields (UNESCO, 2020). Research output in STEM is influenced by the
scarcity of women academics and researchers, emphasising gender imbalances
in scholarly contributions. Women’s family responsibilities impede their career
progress, while insufficient social capital limits women’s leadership roles,
resulting in underrepresentation and an underrepresentation of women in
influential positions (Mbirianjau et al., 2019; Nakayiwa et al., 2020; Siwale &
Mwalemba, 2023).

Understanding gender stereotypes and biases in science
through an Afrikan feminist framework

To contextualise Afrikan women’s experiences, it is worth considering the
framing typically used when discussing gender inequalities, including by
UNESCO (2024) and IDRC: dismantling gender stereotypes and biases in science. The
term ‘dismantling’ reflects a call to conflict, which is challenging in a context
where community is understood as supportive. When terms such as ‘disman-
tling’ are used, the understanding and discourse about gender representation
in STEM in Afrika can feel threatening or intimidating, contradicting the sense
of togetherness that underlies much of the Afrikan philosophy of ubuntu and
Afrikan feminism. Challenging gender bias or stereotypes often has a negative,
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even combative connotation. Nnaemeka (2004) aptly captures it this way: “you
cannot mobilise a movement that is only and always against; you must have a
positive alternative”.

To unpack the concept of stereotype and what it means for Afrikan women, it
is pertinent to factor in and value contexts and experiences that are rooted in a
sense of community, togetherness and complementary shared roles, which may
be at odds with the Global North’s feminism of competitiveness and individual-
ism (Biwa, 2021; Cruz, 2016; Nnaemeka, 2004). The sense of complementarity
is typified in the writings of Afrikan feminists who highlight that Western
and Afrikan feminism are not contradictory theories; such contributions often
identify the nuances of both theories and then suggest ways to go forward,
respectfully engaging in scholarship (Akin-Aina, 2011; Cruz, 2016). Similarly,
Afrikan feminism acknowledges the roles of all people and organisations as
allies in coming up with solutions to problems that Afrikan women face.

Afrikan women are not problems to be solved. Like women every-
where, Afrikan women have problems. More important, they have
provided solutions to these problems. We are the only ones who can
set our priorities and agenda. Anyone who wishes to participate in
our struggle must do so in the context of our agenda. In the same
way, Afrikan women who wish to contribute to global struggles
(and many do) should do so with a deep respect for the paradigms
and strategies that people of those areas have established. In our
enthusiasm to liberate others, we must not be blind to our own
enslavement. Activities of women globally should be mutually liber-
ating. (Nnaemeka, 2005, p. 57)

Nnaemeka (2005) highlights that Afrikan women have the solutions to their
problems and those who would like to partner in resolving those problems must
align with their agenda. In her seminal article “Nego-feminism: Theorising,
practicing and pruning Afrika’s way”, she advocates the feminism of negotia-
tion (nego-feminism) as an agency to go around the patriarchal landmines such
as negative stereotypes as well as detonate them respectfully with little to no
casualties in an Afrikan-centric way.

First, nego-feminism is the feminism of negotiation; second,
nego-feminism stands for no ego’ feminism. In the foundation of
shared values in many Afrikan cultures are the principles of negoti-
ation, give and take, compromise and balance. Afrikan feminism[s]
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(or feminism as I have seen it practiced in Afrika) challenges through
negotiations and compromise. It knows when, where, and how to
detonate patriarchal land mines; it also knows when, where, and how
to go around patriarchal land mines”. (Nnaemeka, 2004, p. 376-378)

When using role models to dismantle gender stereotypes, the danger is one of
aesthetics. Aesthetics relegate social action and promote egocentrism and indi-
vidualism above collective action (Nnaemeka, 2004). In the Afrikan context,
the function of role models is to benefit the collective and not to promote
some hidden agenda. What are the driving forces of role modelling as a form of
agency for dismantling gender stereotypes? According to an Afrikan feminism
of negotiation, the term role model requires a collective engagement to define
role models in the Afrikan context to promote a communal discourse about the
role of such role models in dismantling gender stereotyping, particularly women
in STEM fields. The superficial studies of Afrikan women need to go deeper as
Nnaemeka (2004, p. 364) states: “Afrikan studies’ focus on the idea of Afrika
rather than the reality of Afrika mimics women’s studies’ foregrounding of the
notion of the Afrikan woman rather than the humanity of Afrikan women.”
The challenge put to us is to reflect on how we identify role models and to chal-
lenge ourselves in seeking role models. In other words, we must ensure we are
not defining role models based on male or Global North norms. Instead, our
role models should represent success as defined by Afrikan women. Some ques-
tions to wrestle with while seeking to use the agency of role models are:

« Isitpossible to have/raise role models at diverse stages of life - from child-
hood to adulthood, covering different educational and career stages?

+ How can structures be put in place that promote raising role models?

+ What would be the best or appropriate ways/approaches/strategies to
develop these structures?

+ How can these structures be sustained?

+ What tools would be needed in building such systems that should produce
role models?

+ What technologies can be leveraged in (the system of) raising role models?

« How will these technologies be developed to ensure that Afrikan women
benefit optimally?

These are pertinent questions to consider to effectively dismantle gender stereo-

types using role models. These questions go beyond the aesthetics of showcasing
a role model and reflect the true nature of Afrikan engagement. By asking
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these questions through the lens of gender-awareness combined with Afrikan
engagement (i.e. considering barriers faced by and perspectives of Afrikan
women specifically), we can emphasise the value of creating community and
intentionality when confronting the underrepresentation of women in STEM.
Indeed, role models are not the only way to dismantle gender stereotypes. An
initiative that may serve as an example of intentionality and creating a commu-
nity is the Forum for Afrikan Women Vice Chancellors (FAWoVC); among its
responsibilities is included mainstreaming gender within higher education
institutions through “spearhead[ing] gender responsive training in higher
education institutions and ... increase[ing] the enrolment of female students in
... STEM” (Nakayiwa et al., 2020, p. 66).

To engage more appropriately in questions of gender, stereotypes and biases,
we must enhance our own gender-awareness and in doing so, our ability to go
beyond a superficial analysis of the commonly accepted gender studies termi-
nologies and their conclusions. By being mindful of the different perspectives
and working towards a more equitable approach, a holistic comprehension
of the structural and societal implications of using those terminologies will
encourage sensitivity in interactions and decision-making.

Ensuring support across education and career pathways -
Understanding women’s needs

Supporting women in STEM requires educational and workplace environments
that actively recognise and respond to their specific needs, ensuring retention,
advancement and equity across career pathways. Research has mainly reviewed
unconducive work environments causing many women to exit STEM fields at
various stages in their education or careers - often referred to as the leaky STEM
pipeline (Mbirianjau et al., 2019; Nakayiwa et al., 2020; Siwale & Mwalemba,
2023; The AAS, 2020). The leaky pipeline, marked by systemic barriers such
as discrimination, harassment and inadequate policies, continues to push
women out of STEM fields at various stages (see Chapter 11 for an approach to
understanding and addressing such barriers in Bolivia). Addressing these issues
requires both structural reform and culturally grounded feminist approaches.
To address these persistent barriers, nego-feminism offers a culturally
grounded approach to reimagining support systems for women in STEM to
challenge these areas of tension through the art of negotiation and compromise.
Scholars of Afrikan feminism agree on the power of negotiation in creating
awareness about different parties’ needs leading to “detonating” or “chart-
ing a course around patriarchal landmines” manifested through the various

— 260 —



THE UNDERREPRESENTATION OF WOMEN IN STEM RESEARCH IN AFRIKA

hostilities faced by women (Akin-Aina, 2011; Cruz, 2016; Nnaemeka, 2004).
Nego-feminism’s “third space of engagement” provides a platform for women in
STEM to develop a common charter that can be used to engage with workplace
leadership. As Nnaemeka (2004, p. 360) puts it, “The third space allow][s] the
mediation of policy. The third space, which allows for the coexistence, intercon-
nection and interaction of thought, dialogue, planning and action, constitutes
the arena where [ have witnessed the unfolding of feminisms in Afrika.” In
other words, the third space of engagement refers to a theoretical space that
lives between the worlds of theory, policy and practice, wherein ideas can be
openly shared and continuously evolving.

Within this framework, the concept of a ‘third space of engagement’ emerges
as a powerful tool for collective action, enabling women in STEM to articulate
shared needs and influence institutional policies. If educational institutions and
workplaces are to become spaces where women feel welcomed and accommo-
dated, such a space needs to be created. Otherwise, the undesired consequences
become inevitable, and we continue to perpetuate the existence of uncondu-
cive educational and workplace environments. The manifestation of systemic
barriers reported in the literature has made more women become victims of
the leaky pipeline. The relevance of these ideas becomes clear when examining
real-world policies that disproportionately affect women, such as the study by
Mbirianjau et al. (2019) examining restrictions on campus housing for pregnant
students. This type of policy applies exclusively to women and leads to women
dropping out of university programmes when they start families. Societal and
cultural norms downplay the need for providing women with opportunities as
women are perceived to be family and home caretakers (The AAS, 2020). With
this notion, women’s participation in STEM is threatened and undermined.

Motherhood, while culturally valued in many Afrikan contexts, often inter-
sects with institutional policies in ways that disadvantage women in STEM.
This duality, where motherhood confers social respect but also institutional
penalties, highlights the need for policy reform that aligns with cultural reali-
ties. Cruz (2016) highlighted the agency of socialisation through motherhood
as a way for women to gain visibility. In the Afrikan sense, motherhood comes
with a substantial benefit which includes status, respect and a sense of being
valued (Cruz, 2016). Research suggests women are challenged with weighing
the costs and benefits of motherhood when making decisions about their educa-
tional or career trajectories. Many women ascend to the peak of their careers
during childbearing ages, which leaves women to choose between their career
and family; most forfeit their career to raise a family (Nakayiwa et al., 2020;
Odaga, 2020; Siwale et al., 2023; The AAS, 2020; Thornton, 2019). There is an
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additional punitive aspect of motherhood in certain, often male-dominated,
spaces, including STEM fields. For example, in Kenyan public universities,
pregnant women are given penalties like losing on-campus boarding privilege
(Mbirianjau et al., 2019). The cited study noted that no policy existed to support
nursing mothers in university residences, leading to delayed graduation or
drop-out. Contrarily, in Uganda, the affirmative action introduced in 1990 has
increased the intake of female students into the university, though the corre-
sponding outcome is yet to significantly increase the number of women taking
up STEM courses (Nakayiwa et al., 2020).

In light of these disparities, scholars advocate for a gender-awareness lens
to be applied to research infrastructure, curriculum and human resources to
foster more inclusive environments (see a detailed discussion in Chapter 1).
There is a need to urgently put policies in place that will address “the percep-
tions and stereotypes about the performance and participation of females in the
ST&I [Science, Technology and Innovation] realm and workplace”, and “policy
engagement and advocacy should target the socio-cultural, technological and
financial aspects that will narrow the gender [gaps] in education, ST&I as well
as technical and leadership positions” (Nakayiwa et al., 2020, p. 85).

Beyond policy reform, it is essential to interrogate the theoretical foun-
dations guiding gender research in STEM, particularly when Global North
perspectives dominate the discourse. Dimensions of positionality and inter-
sectionality are crucial considerations for research on women in Afrika (Cruz,
2016; Nnaemeka, 2004). Nnaemeka (2004) remarks that positionality will
bring about a reconsideration of different aspects of life such as the social,
personal, political and others. Intersectionality, she argues, will bring together
the ontology and evolution of being and becoming. Akin-Aina (2011) adds
that continuous engagement is required to promote scholarship and praxis
of Afrikan feminism and allow room for constant negotiation with evolving
‘elements of custom and tradition’ whose end goal is emancipation.

Theorising women’s underrepresentation in STEM on the Afrikan continent
as a subset of gender equality using Global North methods of analysis raises
important questions such as: who benefits from the theories developed? Who
does the theory serve? Whose agenda is pursued? Nnaemeka (2004, p. 362) cites
Lugones and Spelman (1983) to capture a crucial aspect of theory building:

Theory makers and their methods and concepts constitute a commu-
nity of people and shared meanings. ... Why do we engage in this
activity and what effect do we think it ought to have? As Helen
Longino has asked: ‘Is “doing theory” just a bonding ritual for
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academic or educationally privileged feminist women?’ Again, whom
does our theory making serve?

We argue theories should be developed and used contextually and intersection-
ally to contribute to positive and meaningful change (Nnaemeka, 2004, p. 367).
Ultimately, theories addressing gender in STEM must be rooted in Afrikan
contexts, informed by intersectional realities and aimed at transformative
change, not merely academic discourse. Only then can they serve the women
they intend to support.

Conclusion

The pervasive influences of patriarchy and colonialism significantly shape the
cultural norms prevalent across the Afrikan continent, permeating societal
structures and influencing the trajectory of development, particularly within
technological advancement. Within patriarchal systems, the reinforcement of
binary gender constructs tends to privilege men while constraining women
and non-binary individuals’ opportunities for participation and contribution
in processes crucial to societal progress. The ramifications of this systemic bias
have historically been overlooked and downplayed, perpetuating an ongoing
cycle of inequality.

We aimed to introduce a new perspective on the narrative of women in STEM
across the Afrikan continent. Exploring local perspectives on gender and social
dynamics within Afrikan contexts holds critical significance for driving posi-
tive change. With this, the imperative arises to delineate what constitutes the
dismantling, stereotyping, creating role models and conducive workplace envi-
ronments from an Afrikan perspective. Western feminist approaches continue
to navigate the historical legacies of colonialism and systemic suppression that
have shaped perceptions of gender and representation in STEM. We argue that
by using an Afrikan feminism of negotiation to unpack perceptions and expe-
riences, the possibility of redefining gender norms and reimagining Afrikan
STEM spaces can evolve into equitable and inclusive domains.

In conclusion, we emphasise the crucial need for a broader consideration
of Afrikan perspectives in addressing the underrepresentation of women
in STEM fields across the continent. Recognising that the challenges faced
by Afrikan women are deeply embedded in unique socio-cultural, historical
and economic contexts is vital. The application of solutions derived from the
Global North often fails to resonate with the realities on the ground, leading
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to ineffective approaches that overlook the invaluable insights and agency of
Afrikan women themselves.

The integration of frameworks such as Afrikan feminism and the philoso-
phy of ubuntu is essential in redefining gender norms and creating inclusive
STEM environments in Afrika. These frameworks not only acknowledge the
communal and relational aspects of Afrikan cultures but also promote the
active participation of women in dialogues about their representation and
advancement. By centring local narratives and contexts, stakeholders can
better understand what it truly means to dismantle gender stereotypes and
biases and how to create role models and supportive workplace environments
that genuinely reflect Afrikan realities.

Moreover, the importance of engaging in gender-aware research that tran-
scends superficial analyses cannot be overstated. This research must consider
the complexities of intersectionality and positionality, allowing for a nuanced
understanding of the barriers women face in STEM and the potential path-
ways for overcoming them. The limited visibility of role models and systemic
inequalities perpetuated by cultural perceptions must be addressed through
collective action, driven by the voices and experiences of women in science and
technology across Afrika.

Ultimately, this chapter advocates for a shift in the global discourse
surrounding gender in STEM, urging for partnerships that are respectful of
Afrikan agency and aligned with local aspirations. Such an approach requires
both an acknowledgement of historical injustices and a commitment to foster-
ing environments where Afrikan women can thrive as innovators and leaders
in STEM fields. It is through this paradigm shift that we can hope to achieve
meaningful progress, ensuring that gender parity in STEM is not just an ideal
but a reality in Afrika.
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This collection outlines researchers’ efforts to advance gender equity in Science,
Technology, Engineering and Mathematics (STEM) within their institutions,
national governments and interregional networks. Organised around four crit-
ical themes — (1) Building gender-responsive and equitable STEM institutions;
(2) Leveraging data to address gender disparities; (3) Fostering leadership and
mentorship for women; and (4) Ensuring support across education and career
pathways — each chapter offers unique perspectives and insights. While these
themes provide a structured lens through which to view the contributions, the
impact of the research extends far beyond these categories.

Though these contributions emerge from the Global South, gender inequi-
ties in STEM are resonant at a universal scale, as gender disparities in STEM
remain a global problem. This collection not only sheds light on these pervasive
challenges but can serve as a beacon, guiding and informing efforts to create an
inclusive and equitable STEM landscape worldwide.

What the case studies reveal

Building gender-responsive and equitable STEM institutions

Chapter 1 highlighted the importance of institutional intentionality when eval-
uating and promoting gender in STEM. Despite gender equality being integral
to the institution’s inception, evaluations of the Women’s University of Africa
revealed that barriers to women’s participation in STEM remained. The authors
highlight the value of intentionality - including consistent evaluation and
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adaptation - from the institution and all parties within it to create a more equi-
table environment for women.

Similarly, Chapter 2 illustrates the importance of an institutional approach
to developing a lasting, equitable learning environment. This project included
a commitment from multiple stakeholders (apprentices, instructors, coordina-
tors and community members) to improving gender equality within Colombian
apprenticeship institutions.

Chapter 3 furthered this narrative by highlighting the value of addressing
gender equity above the level of institutions. The authors highlight the limi-
tations of policies adopted by individual institutions in siloes and call for an
overarching framework for the African Research Universities Alliance. Taken
together, these contributions emphasise the key role of institutions in ensuring
gender equity and the value of intentionality in efforts towards gender equality
in STEM.

Leveraging data to address gender disparities

Chapter 4 illustrates the importance of a multi-pronged approach to data
collection and analysis. The multi-country team collected qualitative and quan-
titative data in Benin, Céte d’Ivoire and Niger. Their analyses reveal numerous
barriers to gender equality in agricultural work and research, emphasising the
importance of understanding and adhering to the norms of the population
being studied. Their findings illustrate similarities and differences across the
three countries, highlighting the value of collaboration as well as the impor-
tance of considering specific contexts.

Chapter 5 leverages the evaluation of a scholarship programme for
Indigenous women in STEM in Mexico to develop critical insights into the
trajectories and experiences of a previously understudied population.

Chapter 6 highlights the complex process involved in making data highly
accessible and user-friendly. The interdisciplinary team outlines the design of
the database as well as potential use cases while emphasising the importance
of ease of access for diverse stakeholders. Taken together, these chapters high-
light the value of large collaborations, be it between researchers in multiple
disciplines and/or multiple countries, to ensure the collection of and access to
relevant gender-disaggregated data.
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Fostering leadership and mentorship for women in STEM

Chapter 7 underscores the importance of supervision and mentorship in
supporting women’s STEM postgraduate training. The researchers’ framework,
which has been adopted within East Africa, emphasises comprehensive plan-
ning, stakeholder engagement, capacity-strengthening initiatives and policy
evaluation as essential to the success of supervision and mentorship in the
region.

Chapter 8 evaluates how policies relate to women’s participation in STEM
leadership roles. The authors showcase that while there are policies in place
to support women’s leadership, a lack of understanding of policy and a lack of
clarity within policies are barriers to women’s success. The chapter highlights
mentorship and capacity initiatives, as well as greater policy clarity, as critical
to attracting and retaining women in leadership roles. Taken together, these
contributions highlight the limited number of women in leadership roles in
STEM, but the crucial importance of these role models and their role in chang-
ing the paths that other women may take.

Ensuring support across education and career pathways

Chapter 9’s scoping review demonstrates that, to date, only a small body of liter-
ature has considered how pedagogical practices and interventions can support
women students in STEM. Among existing publications, research suggests that
gender-responsive pedagogies, teacher development, female role models and
mentorships are among the strategies that can support women’s progress in
STEM in higher education.

Chapter 10 highlights that although investments in individual women scien-
tists are not on their own sufficient to achieve gender equity in STEM, they can
dismantle stereotypes and biases within institutions. Through fellowships and
awards, OWSD supports women scientists in master’s, PhD and early-career
stages. The authors outline how investments in women scientists and the insti-
tutions in which they work can lead to better working conditions for women
and greater visibility, both of which contribute to dismantling barriers and
keeping women in science.

Chapter 11 provides insights into women in STEM in Bolivia from those
in the university and the workforce. The authors identify stereotypes, work-
place barriers, lack of support, cultural barriers and educational inequalities
as the driving forces behind women’s low rates of STEM participation in the
country. They highlight improvements to educational curricula and workplace
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commitment to change among potential solutions. Taken together, these chap-
ters suggest that despite barriers at all levels of education and in the workplace,
gender-responsive pedagogies, role models and institutional commitments to
gender equality can serve to make necessary changes.

Following the four main themes of the collection, Chapter 12 offers critical
insights into the value of understanding contextual (e.g. national, regional)
factors in efforts to advance gender equity in STEM. Using Africa as a model,
the authors explore how relevant theory can guide research questions, inter-
vention efforts and even the language we use to discuss gender inequality in
STEM. The authors suggest that African feminist perspectives may be more
suited to addressing the underrepresentation of women in STEM in the African
context than theoretical frameworks and perspectives from the Global North.

Navigating context in STEM equity

It is clear throughout this edited collection that context matters — there is no
one-size-fits-all approach to understanding or addressing gender disparities
in STEM. Chapters 5 and 11 highlight the intersectional nature of challenges
faced by Indigenous women and women in rural communities. As illustrated by
Chapter 8, policies in place to combat gender-based disparities vary by country,
even within the same sector (i.e. WASH). These factors affect the barriers faced
by women in STEM fields as well as the rates of women in STEM fields. Only
through the investigation and understanding of unique contexts can we find
solutions to make STEM more equitable within those contexts.

That said, there is also value in understanding commonalities across
contexts. This edited collection presents promising solutions to address these
gender disparities in STEM across contexts. For example, a prevalent theme
across multiple chapters is institutional commitment and multi-stakeholder
engagement. Efforts that directly involve stakeholders in research (Chapter 11),
practice (Chapter 2) and policy (Chapters 1 and 7) provide more robust solu-
tions with a greater likelihood of lasting change.

Another common theme is the value of investigating and addressing
gender disparities from multiple perspectives. Successful projects attribute
some of their successes to interdisciplinary research teams (Chapter 6) and/
or multi-country collaborations (Chapter 4). While contextual factors do play a
role, broader and more globally applicable insights can be gained when experts
from multiple research fields or different countries come together.

In addition to overall themes and implications, these research projects have
led to concrete progress towards gender equity in STEM. Multiple projects have
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focused on increasing women’s participation in STEM via changes to specific
programmes (Chapter 2), institutions (Chapter 1) or through funding access
(Chapters 5 and 10). This cohort of researchers has also improved the visibility
of women scientists — an effort designed to combat stereotypes (Chapters 2, 5,
6 and 10). Increased access to data (Chapters 4, 5, 6) serves not only our under-
standing of gender inequalities but having concrete metrics against which we
can measure positive progress. Further, multiple contributions include investi-
gations of and policy recommendations (Chapters 3 and 8). Chapters 1, 7and 11
move a step beyond this, to actively work with stakeholders, including policy-
makers, to develop and implement changes to policy. These concrete actions or
deliverables move the needle towards progress on a global issue.

Advancing a Southern-led research agenda

The inequities we observe in science are reflections of our national, regional
and global institutions. To challenge these inequities requires a strong belief
in science’s capacity to drive development and respond to the communal chal-
lenges we face as a society. The research and reflections that make up this
edited collection speak to the role of women in driving development in agricul-
ture, green industries, engineering and mathematics, as well as change in the
research and education institutions they are a part of. This collection’s focus on
the Global South takes this belief in science’s potential a step further, asserting
that just as we cannot afford to act on assumptions about the obstacles women
face and their needs, we cannot afford to act on assumptions about the change
that needs to happen in the Global South.

The Breaking Barriers Network comes together to show that every voice
in science matters and that every challenge is unique in its complexity and
requires unique solutions. While no roadmap can lead us to gender equity in
science, a research agenda that reflects the learning, experiences and evidence
from researchers across Latin America and Africa presents a promising start.
The priority areas and suggested steps forward are important pieces of the
puzzle and help move us towards promoting changes to our institutions.

First, there is a need to evaluate existing gender-responsive policies at
national and institutional levels to identify gaps and areas for improvement,
ensuring alignment with national science priorities. We should explore the
impact of advocacy efforts on women’s representation in leadership and
decision-making roles within STEM to generate evidence that supports
policy refinement.
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Our researchers have also shown just how essential it is to prioritise the
collection and analysis of comprehensive data on the factors contributing to
attrition and low participation rates among marginalised groups in STEM. This
includes examining existing mechanisms and platforms for data collection at
both institutional and national levels. Demand for data and clear use cases for
the data across institutions helps drive this forward. Future efforts should focus
on identifying high-risk moments for drop-out throughout the educational
spectrum and during transitions into the workforce. It is with these data that
we can continue to test and develop targeted interventions based on empirical
findings to address these critical gaps.

We should also explore the effectiveness of mentorship frameworks in
supporting women, particularly those from underrepresented groups, in
STEM fields. Future initiatives should assess the impact of partnerships
with advocacy organisations and digital platforms in enhancing mentorship
connections. Additionally, it’s important to investigate leadership training
programmes that equip women with the necessary skills and confidence to take
on decision-making roles — a key step in moving from equal participation to
representative leadership.

Furthermore, we need to investigate strategies to create a seamless support
system that bridges education and workforce transitions for women in STEM.
Collaborative approaches among educational institutions, government agen-
cies and industry partners should be explored to implement gender-sensitive
curricula, capacity-building initiatives and reintegration programmes. Future
research must also address the prevalence and impact of gender-based violence
and discrimination in academic and professional settings, providing recom-
mendations for fostering safe and supportive environments.

Beyond the collection: Building the future of inclusive STEM

To sustain this momentum and address the critical next steps outlined above, it
is crucial to continue to build sustainable knowledge networks, linking perspec-
tives and shared learning from across the globe. The network of researchers that
have come together in this collection are a part of this movement, each employ-
ing diverse approaches to tackle gender biases and systemic barriers, such as
conducting gender audits at universities, supporting fellowship programmes
for Indigenous women scientists, digitising and sharing important data from
physical archives and building confidence among young women to engage in
male-dominated fields like agricultural training and research. These networks
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are crucial for the continuous sharing of evidence-informed strategies and
interventions, which are essential for making substantial and lasting changes.

The sustained action required to break persistent barriers to women’s
participation and leadership in science involves a shared commitment from all
stakeholders. The initiatives listed throughout this collection and their subse-
quent phases are designed to mould and adapt to changing research needs and
circumstances, ensuring that the efforts remain relevant and effective. By
committing to this movement, we are helping to create a more inclusive and
equitable environment in STEM fields, paving the way for more women to
participate and lead in science.
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Education and science are foundational to international
development, yet gender inequities in Science, Technology,
Engineering, and Mathematics (STEM) persist globally. While
these disparities are widespread, most research and discourse
on gender in STEM originates from the Global North.

This edited collection amplifies contributions from the Global
South, presenting twelve case studies supported by Canada’s
International Development Research Centre (IDRC). The case
studies are led by researchers across Africa and Latin America
who investigate gender inequities in STEM within their local or
regional contexts.

Organised around four interwoven themes, (1) building gender-
responsive and equitable STEM institutions, (2) leveraging

data to address gender disparities, (3) fostering leadership

and mentorship for women in STEM, and (4) ensuring support
across academic and career pathways, the book offers a
comprehensive view of the challenges and innovations shaping
gender equity in STEM. Taken together, these chapters provide
critical insights and recommendations to promote gender
equity in STEM across the Global South and beyond.
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