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The contribution of African women to science remains significant yet
underappreciated, making it a vital research area. This study analyzed African
women's contributions across medicine, environment, and technology, while
examining the cultural and systemic barriers they face. This perspective paper
deployed the integrative literature review as the research methodology as well as
applied content analysis. The paper highlights the need to amplify the voices of
African women in science, celebrate their achievements, and address persistent
gender gaps in Science, Technology and Mathematics (STEM) fields across Africa.
Historical biases and limited educational access, combined with societal
pressures, have constrained women's aspirations in science. Despite these
challenges, African women demonstrate remarkable resilience, developing
innovative solutions to global issues, including climate change, public health, and
sustainable development. Through a multidisciplinary lens, this study highlights the
intersection of gender, culture, and scientific advancement, emphasizing how
diversity drives innovation. Key findings reveal critical policy and program needs to
address educational and professional advancement barriers faced by women in
STEM. Clearly, gender equity is not merely a matter of fairness but essential for
scientific and societal progress. This paper supports policy formulation, advocacy
for gender-responsive initiatives, and creation of a more inclusive global scientific
community.

KEYWORDS:

Scientific Contributions, STEM, Gender Disparities, Empowerment, Global
Challenges

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and
reproduction in any medium, provided the original work is properly cited.

© 2025 The Authors. ASFI Research Journal published by The African Science Frontiers Initiatives

ASFI Research Journal. 2025;2(1): e15137. doi: 10.70040/asfirj-c88d-5gxb 1



African Science
Frontiers Initiatives
Research Journal

®

V4

INTRODUCTION

African women have long participated in scientific
activities, yet their contributions have been
marginalized in male-dominated historical narratives. !
Many African women have pioneered fields including
medicine, engineering, environmental sciences, and
technology, breaking stereotypes while overcoming
educational and career obstacles.” Dr. Wangari Maathai
exemplifies this significance, becoming the first African
female Nobel Laureate through her environmental
conservation efforts.® Investigating African women's
scientific contributions is crucial for recognizing
achievements and understanding diverse challenges.*
Historical factors including gender biases, limited
resource access, and socio-cultural expectations have
constrained women's opportunities across the
continent.®

ASFIRJ

Despite the challenges faced, women consistently
demonstrate competence when provided equal
opportunities, challenging stereotypical gender role
notions, and establishing new boundaries in diversity
and representation discourse®. This paper examines
African women's roles, achievements, and institutional
barriers through an interconnected analysis of
historical, cultural, social, political, and economic
factors. Each perspective builds upon the others,
revealing how systemic inequalities affect STEM
disciplines in Africa and how addressing these barriers
through comprehensive approaches can unlock the
continent's full scientific potential.”

This perspective paper deployed the integrative
literature review as the research methodology as well as
applied content analysis. There were no primary data
readily available for this study and therefore the most
suitable methodology was the integrative literature
review. The use of this method has been documented
by Mkwizu® and Snyder®. An integrative literature review
synthesizes results from books, articles and other
published texts. The five steps of integrative literature
review are: identify the appropriate topic, justify
literature review methodology, search literature,
analyze and criticize the literature, and synthesize
results. These steps were employed for this perspective

paper.

The first step was to conduct preliminary literature
searches to explore African women in science from
diverse perspective. The second step was to synthesize
the reviewed literatures that were relevant to
addressing the central question, ensuring a
comprehensive exploration of the topic. Thirdly, a
systematic search for published articles was
conducted on Google, Google Scholar, Scopus, and
Web of Science. The journal articles were chosen based
on the peer review process. In addition, conference
papers reports, and any documentary evidence to
support the topic of interest for research purposes. The
next step was to analyse the selected journal articles
and reports using content analysis for the specific
themes. Lastly, the synthesis of the results was done.

FINDINGS AND DISCUSSION

Historical Foundations and Early Pioneers

In the Ancient knowledge systems, African women's
scientific contributions span centuries, with traditional
knowledge systems in agriculture, medicine,
astronomy, and metallurgy featuring women in
important positions.” In ancient Egypt, women
scholars like Peseshet, possibly history's first known
female physician around 2700 BCE, made significant
contributions." However, much of this history remains
inadequately documented due to gender prejudices
and absent standardized records'. These early
foundations established patterns that would persist
through centuries: women as custodians of indigenous
knowledge, particularly in healing practices and
environmental stewardship, yet facing systematic
exclusion from formal recognition and documentation.

In addition, colonial disruption and its legacy have had
impact on African women in science. The colonial era
(19th-20th centuries) significantly declined African
women's scientific participation through imposed
Western education systems and patriarchal social
structures, marginalizing African women's knowledge
systems and limiting formal educational
opportunities.” Colonial educational systems focused
on basic literacy, offering limited advanced education
opportunities, especially in sciences, with women
facing additional restrictions due to societal gender
norms and colonial biases.™ This colonial disruption
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created lasting impacts that continue to influence
contemporary challenges. The imposed Western
educational framework not only limited access but also
devalued indigenous knowledge systems where women
had traditionally held importantroles, creating a double
marginalization that affected both educational
opportunities and cultural recognition.™

However, there were also reconstructions in the post-
colonial reconstruction that made way for modern
pioneers. Post-colonial periods saw African countries
addressing inequalities through increased educational
investment and encouraging women's scientific
participation, though challenges including funding
shortages and enduring prejudices persisted.'® During
this era, exceptional women began breaking through
barriers, establishing foundations for future
generations. Dr. Wangari Maathai (1940-2011)
represents this transformative period."” The first female
professor in Kenya and the first African female Nobel
Peace Prize recipient, Dr. Maathai started the Green
Belt Movement in 1977, which aimed to counter
deforestation by encouraging women to think
ecologically and plant trees in their local
environments.'® Her work, which led to the planting of
more than thirty million trees, demonstrates how
environmental science intersects with community
empowerment and policy change. Organizations like
the Forum for African Women Educationalists (FAWE),
established in 1992, began advocating for policies
supporting girls' education and women's scientific
involvement, marking the beginning of systematic
efforts to address historical disadvantages’®.

Cultural Foundations: Tradition, Transformation, and
Scientific Identity

Building on this historical foundation, culture
significantly influences African women's scientific
participation, defining values, expectations, and
opportunities through complex interactions between
traditional knowledge systems and modern scientific
frameworks. Contrary to common perceptions, many
African cultures have historically supported women's
engagement with scientific knowledge, particularly in
areas that intersected with traditional roles®. Esther
Mahlangu, though not classified as a conventional
scientist, exemplifies how African women have
maintained scientific knowledge through art,

incorporating principles of geometry and symmetry that
demonstrate the intersection of aesthetic and scientific
understanding?'.

In Southern Africa, women have traditionally served as
biodiversity custodians through seed selection and
crop management, practices that form the foundation
of agricultural science®. West African female herbalists
and midwives have contributed to pharmacology and
maternal health, blending traditional practices with
evolving medical knowledge?. This heritage provides a
strong foundation for contemporary scientific
engagement when properly recognized and built upon.

Traditional gender roles have created complex
challenges for women's scientific participation and
paved the way for cultural barriers and evolving
expectations. Most African cultures historically
assigned men provider roles while confining women to
domestic duties, limiting formal education and STEM
career access?. UNESCO reports on celebrating
African most talented young female scientists show
that women comprise approximately 30% of Sub-
Saharan African scientists, partly due to cultural beliefs
about appropriate gender roles®. Early marriage
remains prevalent, particularly in rural areas, limiting
college opportunities. UNICEF's 2020 report shows
Sub-Saharan Africa has among the world's highest child
marriage rates, depriving girls of educational and career
opportunities®. Cultural beliefs often question
women's abilities in male-dominated sectors like
engineering, physics, and mathematics, with teachers
and community members inadvertently discouraging
girls from science.

However, these cultural patterns are not static. As
demonstrated by scientists like Dr. Ameenah Gurib-
Fakim, a biodiversity scientist who served as President
of Mauritius, success in scientific fields can transform
cultural perceptions. Dr. Gurib-Fakim's extensive
research on the healing attributes of native plants
furthers  understanding in  ethnobotany and
pharmacology while showcasing how traditional
African medicine intersects with contemporary
scientific research.””

Social Structures: Family,
Educational Ecosystems

Community, and
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Cultural foundations directly shape social structures
that influence African women's scientific trajectories?,
These structures, including family expectations,
community norms, and educational institutions, form
the immediate environment in which scientific
aspirations either flourish or are constrained. Family
dynamics in particular play a significant role in
determining the educational pathways for most African
women. Progressive families, especially in urban
settings, often encourage their daughters to pursue
science, recognizing long-term benefits for social and
economic mobility?®. These families seek resources
including scholarships, tutoring, and mentorship
opportunities, creating supportive environments that
enable scientific achievement.

The experience of Professor Francisca Nneka Okeke
exemplifies how family support can shape remarkable
achievements®. In her inaugural lecture at the
University of Nsukka, she recounted how her father,
Chief Patrick Okoye, nurtured her early interest in
science particularly mathematics which later
developed into her passion for physics. Her husband’s
support also played a crucial role, as witnessing his
work during his PhD motivated her to intensify her own
academic efforts. She emphasized that “It should be
noted that my desire to become a physicist did not start
when | got married to the love of my life, P. N. Okeke.
Rather, the ease with which | saw him solve his Ph.D
problems, when | got married to him, made me to
redouble my efforts and took my dream of becoming a
physicist to the next level, by making it a reality. His
encouragement and support cannot be quantified or
measured; it was but second to none”. Such family
support systems illustrate how personal relationships
can influence women’s advancement in demanding
scientific disciplines ®'.

As a Nigerian Professor of Physics and the first female
to head the University of Nigeria’s faculty of physical
sciences®?, Prof. Okeke was later awarded the L'Oreal-
UNESCO for Women in Science Award for her
contributions to climate change research. Her success
enabled her to advocate for further inclusion of women
in her department, resulting in the employment of three
new female faculty members and demonstrating how
individual accomplishments can inspire systemic
change.

Furthermore, community structures also influence
women’s opportunities by creating role model effect on
most African women in science. Community norms and
traditional expectations still limit academic pursuits by
socializing women into domestic roles. However, as
more women succeed in STEM fields, these norms
create role models that inspire subsequent
generations. The career of Dr. Margaret Mungherera
illustrates the transformative potential of these role
models. As a Ugandan psychiatrist and the first female
president of the World Medical Association, she spoke
frequently about self-belief and perseverance, inspiring
countless young women across Africa to pursue
medical careers despite societal expectations.*®

Besides, mentorship is especially female mentors in
science, has directly impacted women's persistence
and success in STEM fields®'. Women's
underrepresentation in science and leadership
positions limits mentorship availability, while male-
dominated mentorship, though valuable, may not fully
address gendered obstacles women face.®>* Gender
bias in educational systems manifests through teacher
expectations, curriculum design, and social stigmas
attached of careers perceived as "unfeminine" has also
influenced long term academic choices.

Political Frameworks:
Institutional Change

Recognition of cultural and social challenges faced by
Africa women in science has prompted political
responses across the continent, with governments and
international organizations implementing policies to
address gender disparities in STEM through systematic
approaches that acknowledge the complexity of
barriers women face. A vital aspect is the development
and implementation of gender responsive policies.
Countries like Rwanda have implemented
constitutional reforms mandating gender equity in
education and employment, significantly increasing
women's STEM program participation. Rwanda
reported 20% increase in female STEM enrollment
between 2015-2022, demonstrating how
comprehensive policy approaches can create
measurable change®*. South Africa's Gender Equity in
STEM Strategy promotes equal access and retention
through targeted interventions that address multiple

Policy, Governance, and
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barrier levels simultaneously.®® Ghana's STEM-focused
schools with gender-sensitive curricula increased girls'
science course participation, while Nigeria's "Girls in
STEM" initiative encourages secondary school female
students through scholarship schemes and mentorship
programs.

Economic Dimensions: Resource Access,
Opportunity Costs, and Empowerment
Political frameworks must address underlying

economic realities that often determine whether policy
intentions translate into practical opportunities for
African women in science.® Economic factors critically
shape scientific education and career access through
poverty, wage disparities, and resource limitations that
intersect with cultural and social barriers. One of the
impediments that has affected African women in
science is financial constraints and resource
allocation. The average African family's often prioritize
male children's education because of limited financial
resources, particularly in expensive scientific fields
requiring laboratory work and research investments.
This economic reality reinforces cultural preferences
while creating practical barriers that policy
interventions must address®’.

Rwanda's Digital Ambassadors Program exemplifies a
comprehensive approach to economic empowerment,
designed to improve five million citizens in the area of
digital literacy while training women in technology for
data science, IT, and engineering sector participation.
%This initiative simultaneously addresses skills
development, economic opportunity, and cultural
change. The African Women in Agricultural Research
and Development (AWARD) program provides
fellowships and mentorship for women in agriculture,
focusing on scientific innovation and capacity
building.®

These multi-level interventions are increasingly being
supported by technological advancement that generate
new pathways for African women's STEM participation
while connecting local efforts to global scientific
communities®®Technology advances significantly
impact African women's STEM participation through
initiatives like South Africa's Code for Cape Town and
STEM education programs that enable young women to
become IT leaders. Organizations like TechWomen

provide networking and mentoring opportunities that
help overcome \Vvisibility and access barriers,
connecting African women scientists with international
collaborators and resources.

CONCLUSIONS AND FUTURE

This multidisciplinary analysis shows that empowering
African women in science requires comprehensive
strategies that address structural barriers across
multiple interconnected levels. Progress depends on
coordinated efforts from governments, communities,
and international partners that acknowledge historical,
cultural, social, political, and economic factors interact
to shape both challenges and opportunities. The
progression from historical marginalization through
contemporary policy reforms and emerging
technological opportunities reflect significant progress
yet gaps remain. Cultural transformation continues
alongside policy implementation, social support
systems expand through economic empowerment, and
technological integration enables global connectivity
helping to amplify women’s scientific achievements. A
key limitation identified through literature review is
limited availability of documentation of African women
who have excelled in scientific careers. The gap
highlights the need to further research, improve
reporting and documentation that brings greater
visibility of the impact of African women in science”.

Future research and targeted activities remain essential
for sustained growth and inclusivity. The unique
perspectives and innovative solutions African women
bring to global challenges demonstrate the critical
importance of their full participation in scientific
endeavors. Investing in African women's scientific
potential benefits not only Africa but also contributes to
addressing global challenges through diverse and
inclusive approaches to scientific innovation.

The evidence from the perspectives examined in this
paper demonstrates that gender equity in science is not
only a matter of fairness but also a critical component
of scientific and societal progress. Continued
commitment to comprehensive, multi-level
interventions will unlock the full potential of African
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women's contributions to science and foster more
inclusive global scientific communities.
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