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Executive Summary
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In the context of the Fourth Industrial Revolution, imbalances limit participation, with women
STEM education s pivotal to East Africa'seconomic  underrepresented in non-health STEM fields.
transformation, innovation, and competitiveness.  Curriculum misalignment with industry needs,
While regional initiatives like the EAC Regional outdated teaching methodologies, and fragmented
Strategy for STEM and national efforts, and national ~ regional coordination compound these barriers.
level initiatives such as Kenya's Competency- Addressing these issues demands strategic
Based Curriculum and Rwanda's digital literacy reforms. These include scaling education sector
programs reflect progress, systemic challenges investment to meet the 4-6% GDP benchmark,
persist. Structural gaps, including chronic modernizing curricula with emerging technologies
underfunding that average 2-4% of GDP, acute like artificial intelligence, big data, machine language
teacher shortages particularly in STEM subjects, and robotics, and expanding teacher training
and inadequate infrastructure exacerbated by programs. Strengthening public-private partner-
rural disparities where 90% of schools lack ships to bridge resource gaps and curriculum
functional laboratories collectively hinder equitable  upgrades, harmonizing policies across EAC
access to quality education. Moreover, gender member states, and leveraging indigenous and
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scalable digital innovations and solutions are
critical. By prioritizing these measures, East
Africa can cultivate a skilled STEM workforce,
align education with labor market demands, and
harness technological advancements to drive
sustainable development, positioning the region
as a competitive player in the global knowledge
economy.

Context

Intoday's dynamic global landscape, STEM (Science,
Technology, Engineering and Mathematics)
education has emerged as a critical driver of
economic growth and social development. Both
the fourth and fifth industrial revolutions are
characterized by cyber-physical systems, human-
machine interaction including machine language
modeling and literacy, high capacity connectivity,
the internet of things (loTs) and virtual realities.
Collectively, these revolution phases are under-
pinned by robust STEM capabilities. For East Africa,
positioningits STEM education systems strategically
remain essential in capitalizing on these techno-
logical opportunities and advancements in securing

aprosperous future.
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The evolution of the STEM ecosystem s informed by
the divergence of historical orientation of the
education sector in the region and continent. In the
early post-colonial era, education in Africa were
based on the inherited system from the colonial
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period. Emphasis was placed on subjects such as
science and hygiene, with basic education focusing
on subjects such as plant cultivation and basic
hygiene. Moreover, the education system relied
heavily on memorization and rote learning (the
"chalk-and-talk” method) rather than fostering
creativity and innovation. At the same time, teaching
materials such as text-books were scarce. The
colonial-era education primarily aimed to cultivate a
workforce that served colonial interests, while
placing limited emphasis on developing learners’
critical thinking and practical skills.

After independence, African countries began to
reform their education systems by gradually shifting
to amore functional and practical approach. Member
states took responsibility for the design and
implementation of education systems that were
more aligned with their national development needs
and aspirations. However, the legacy of local colonial
education systems still influences the direction of
education reforms. Despite efforts like the Arusha
Declaration of 1967 in Tanzania, which emphasized
self-reliance, the education systems in Africa and
the East Africa region remained traditional for along
time. STEM education continued to receive
insufficient attention.

Importantly, despite these historical dynamics,
advancements of globalization and evolution of
economies from agriculture to industries, STEM
education is gaining traction in importance in
Africa and East African countries. Through the
East Africa Community (EAC) initiative such as the
EAC Regional Strategy for STEM have been
launched. This is reflective of the region's
commitment to coordinated action on STEM
(EASTECO, 2020). Equally, it emphasizes increasing
investment in the education sector, modernizing
curricula to adopt competency-based approaches,
strengthen teacher training programs in STEM
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and develop public-private partnerships that
enhance STEM capabilities and resource availability.
Likewise, the Africa Agenda 2036 and SDG 4
on quality education envisions STEM education
as a key driver of industrialization, sustainable
development, education reforms and digital
transformation (African Union, 2015). The regional
and continental policy undertakings are being
actualized through local STEM initiatives like J-HUB
Africa at Jomo Kenyatta University of Agriculture
and Technology (JKUAT).

However, significant challenges persist in translating
the aforementioned policy frameworks to effective
implementation. Currently, the region is encumbe-
red by outdated and practical resources for STEM
education and training, inadequate teacher training
in STEM, and severe shortage of essential and
functioning facilities like science laboratories in rural
areas. These out-of-town communities have 90% of
schools lacking such facilities (Asante Africa
Foundation, 2024; Brookings Institution, 2023).

Moreover, financial investment remains a critical
constraint. Leading STEM nations like China
allocates 4-6% of their gross domestic product
(GDP) to education while the USA invests around
5-7%. Comparatively, East African countries typically
allocate 2-4%, with a significant portion of the
education budget allocated to basic and secondary
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levels of the education pyramid. This falls short
of the recommended 4-6% benchmark (HfH,
2017; UNICEF, 2021). This disparity directly impacts
the quality and accessibility of education, including
on STEM. Consequently, it limits the region's
ability to develop a highly skilled workforce for
emerging STEM-related entrepreneurial and
industrial undertakings.

The African Union's Science, Technology and
Innovation Strategy for Africa (STISA) 2024
(African Union, 2014) underscored the critical role
of STEM education in economic development.
However, a decade later, these challenges remain.
It is noted that less than 25% of higher education
students in Sub-Saharan Africa pursue STEM
fields. Gender parity in non-health STEM sectors
remains an impediment, with the significant
underrepresentation of women.

Despite these challenges, progress have been made
in the region. For instance, Rwanda leads with 21.6%
of secondary schools being equipped with adequate
science labs. In Uganda, women account for 40% of
all STEM researchers. Other countries like Kenya
have introduced the Competency-Based Curricula
(CBC) that encourages the incorporation of new
opportunities for STEM integration including coding
and computer programming (Asante Africa
Foundation, 2024). This is anticipated to engender
new opportunities for students.

The human capacity gap in the region is equally
concerning. Structural challenges include insufficient
number of qualified STEM teachers. Global
comparisons reveal that sub-Saharan Africa has the
lowest proportion of trained teachers. Only 65% and
51% of primary and secondary teachers meet
minimum qualification. Even fewer specialize in
STEMsubjects (ITFoTfE, 2021; UNESCO, 2021). This
shortage perpetuates low student proficiency and
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disinterest in STEM fields. Addressing this challenge
is imperative to meet the anticipated demand for
skilled STEM professionals in critical sectors such as
engineering, healthcare and information technology.
It is estimated that Africa needs an additional 23
million STEM graduates by 2030 to fill key roles
(WEF, 2023). Moreover, pre-service teacher training
in the region are low, with weak content and
methodology, low emphasis on problem solving,
practical application and in-service training. These
represent the weakness of these key building blocks
of STEM education. Even today, STEMinfrastructure
including laboratory upgrade in universities and
technical vocational centers are predominantly
understocked with outdated equipment.

Despite the prevailing dynamics, opportunities for
transformation exist. Digital learning initiatives like
Kenya's digital learning programs and Rwanda’s
One-Laptop-Per-Child demonstrate the potential
for locally scalable technological ideas to bridge
extant gaps in STEM education. Likewise, regional
collaboration platforms like the East Africa
Science Commission and Inter-University Council
for East Africa can facilitate knowledge sharing
and resource pooling in STEM (EASTECO, 2020).
Through leveraging these opportunities, East African
nations can enhance STEM education systems
capabilities to effectively harness opportunities for
technological advancements in the emerging job

04

The GLOCEPS, Policy Paper

market dynamics. This will position the region with
the requisite knowledge to advance as a technology-
based economy.

Methodology

This study employed a mixed-methods approach to
analyze East Africa's STEM education landscape,
focusing on three key issues of policy ecosystem:s,
sector expenditure, and curriculum alignment.
Primary data was gathered through in-depth
interviews with stakeholders in the STEM education
and research space, including STEM educators,
policymakers, industry practitioners, and academics,
to capture localized challenges and opportunities.
Secondary data was drawn from regional policy
documents, EAC reports, UNESCO and World
Bank publications, academic journals, and gray
literature such as national education strategies
and NGO evaluations. Thematic analysis was
applied to identify patterns across the collected
data, emphasizing systemic barriers like funding
gaps, teacher shortages, gender disparities and
policy and program interventions such as Kenya's
Competency-Based Curriculum and Rwanda's
One- Laptop- Per-Child and Teacher program.
This dual-lens methodology enabled a holistic
assessment of policy implementation gaps,
resource allocation inefficiencies, and curriculum-
industry misalignment, providing actionable insights
for regional reform.

Key Issues

a) STEM Policy Ecosystem

East Africa’s STEM education policy ecosystem has
evolved significantly with national and regional
frameworks emerging to address development
aspirations. EAC's Regional Strategy for STEM
(EASTECO, 2020) provides a comprehensive
regional policy blueprint that guides member states
in aligning their STEM priorities with the regional
goals. This strategy aims to steer the regional STEM
agenda towards the needs, commitments and
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priorities of the region, while simultaneously aligning
with international standards and best practices.
Moreover, it focusses on capacity building
of skils and STEM infrastructure, research,
innovation, entrepreneurship, resource mobilization
and partnerships. Importantly, the regional
strategy prioritizes the advancement of priority
sectors for STEM integration. These include
agriculture and food security, health and life science,
human resource development and education,
industrialization and trade, environment and natural
resource management, climate change, traditional
and indigenous knowledge, space science and

technology.

Each of the six EAC member states in Burundi,
Rwanda, South Sudan, Tanzania and Uganda have
their distinct STEM education policy orientations.
Kenya prioritizes the establishment of STEM
model schools and integration of digital learning
in its national education curriculum. The impleme-
ntation of the Competency-Based Curriculum
(CBC) also heavily relies on the integration of
digital learning (CAK, 2020; CEMASTEA, 2024).
Rwanda focuses on competency-based education
and gender equity on STEM (Kwok & Nsengimana,
2021; UNDP, 2023) while Uganda emphasizes
on technical vocational education and training
(Opportunity EduFinance, n.d.). Tanzania require
universities to establish gender units within
STEM departments. Conversely, Burundi and
South Sudan are facing significant economic
and infrastructural challenges. However, they are
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working to align with regional STEM goes through
the EAC framework. Overall, all countries recognize
the need for increased investment in STEM
education to develop the skilled workforce
required for economic transformation and
regional competitiveness.

However, the region faces numerous challenges
in implementing these policies. These include
inadequate resources and infrastructure, signi-
ficant lack of basic resource laboratories, equip-
ment, teaching materials and technologies
especially in rural areas. Moreover, limited access
to electricity and internet exacerbates these
challenges.

The region is equally faced with a shortage of
qualifies and well-trained teachers. The region is
located in sub-Saharan Africa which has the lowest
proportion of trained teachers (UNESCO, 2021).
Only 65% of primary and 51% of secondary
teachers meet minimum qualifications, with even
fewer specializing in STEM subjects. This shortage
perpetuates low student proficiency and
disinterest in STEM fields.
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Curriculum relevance and implementation are also
critical issues. Sometimes, the current STEM
curricula are misaligned with the local contexts or
needs of the job market. In some STEM courses,
curricula have not been reviewed for five years. This
leads to rigidity and a lack of alignment with
prevailing global standards and best practices.
Moreover, there is a lack of regional integration.
Thus, there is need for pan-Africa integration and
harmonization as most member states pursue
divergent STEM priorities and processes.
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Gender disparities and inclusivity remains
concerning. Women are estimated to represent
only 30% of tertiary graduates in many countries
(UNICEF, 2021). There are few or no female role
models to boost girls' and women participation in
STEM fields.

Funding and investment are also limited, with
education sector expenditure in most member
states typically below the recommended 4-6%
of GDP. In comparison, leading STEM nations
like China and the USA allocate 4-6% and
5-7% respectively (HfH, 2017; UNICEF, 2021).
The prevalence of limited financial resources
often hinders STEM education implementation,
especially in providing necessary infrastructure,
resources and teacher training.
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Regional coordination and collaboration systems
are also lacking. Institutional structures are often
fragmented with mandates falling under multiple
ministries such as Education, Higher Education,
ICT, Science and Technology and Labor. This
leads to overlapping mandates and poor
alignment. Additionally, inter-ministerial coordi-
nation platforms are limited as only few countries
have established formal and sustained platforms
for continuous policy dialogue and coordination.
Coordination often occurs around specific donor-
funded projects or conferences rather than
being institutionalized. Linkages between higher
education institutions and with industries are weak.
This relationship is characterized with limited
involvement of the private sector and university in
shaping national and regional STEM education
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priorities. This continued disconnect between
education and the economy results in curricula that
does not reflect the prevailing labor market
demands or technological trends.

Despite these challenges, opportunities exist for
transformation. Digital learning initiatives like
Kenya's digital learning program and Rwanda's
One-Laptop-Per-Child and One-Laptop-Per-Year
programs demonstrate the potential of technology
to bridge the gaps in STEM education (Asante
Africa Foundation, 2024). The region’s tech-savvy
youthful population, increased mobile telephony
and internet penetration, and short technical
education programs on platforms like YouTube
offer opportunities to bridge structural and
technical gaps around STEM.

Likewise, learning from STEM-oriented economies
can provide valuable insights for the region's policy
development and successful implementation. For
example, Switzerland's policies and programs on
vocational education and industry partnership,
China government's substantial investment in
STEM infrastructure and teacher training, and the
USAs public-private partnership and innovation
ecosystems offer models that East Africa can
adapt to its contexts.

Strengthening regional collaboration through the
EAC can also create more cohesive STEM
education policies across member states. This can
be achieved by developing a regional STEM
education policy framework that is aligned with
Agenda 2063 and SDG 4, establishment of a
regional STEM education and innovation council,
promoting joint curriculum development between
industry, academia and research, recognition of
qualifications.

Moreover, fostering regional standard for teacher
training and exchange programs, setting up
regional centers of excellence in STEM and
research, pooling resources for shared infrastru-
cture, coordinating regional STEM competition
and innovation challenges, enhancing public-public
collaboration in STEM, and mobilize regional and
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international funding can bridge gaps in the
region's STEM policy ecosystem. By addressing
these challenges through policy improvements,
collaborations and leveraging opportunities, the
region can enhance its STEM policy environment
and competitiveness for sustainable economic and
social development.

b) Education Sector Expenditure
of STEM

East Africa's education sector expenditure reveals
significant disparities across primary, secondary;,
tertiary and vocational levels. For instance,
Uganda'’s public education spending equaled 2.7%
of GDP in 2021. This was far below the 4.2%
average for selected East African countries and the
recommended 4% minimum level (Daily Monitor,
2024). In comparison, Tanzania spent 3.3%,
Rwanda 3.8%, Kenya 4.8% and Ethiopia 5.1% of
GDP on education in recent years. The World Bank
analysis shows that Uganda's education budget is
primarily financed through domestic resources.
Development partners contribute only a small
fraction (WB, 2023).

The distribution of education budgets across East
Africa reveals disparities in prioritization. In Uganda,
primary education received the largest share at
36% of the education funding. Higher education
followed with 25% of education funding. Secondary
education and vocational training received 20%
and 6% respectively (Daily Monitor, 2024; WB,
2023). Similar pattern are observed in other EAC
countries, where primary education receives the
highest allocation, followed by tertiary education,
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with vocational and technical education often
receiving the least funding.

STEM education often receives a disproportionally
small share of education budgets across East
Africa. The UNESCO Institute for Statistics
indicates that less than 25% of higher education
students in sub-Saharan Africa pursues STEM
fields. This is reflective of the region’s limited STEM
capacity and funding (UNESCO, 2021; UNICEF,
2021). To mitigate these challenges, countries are
undertaking targeted program to bridge the gaps.
For instance, Kenya's National STEM Learning
Ecosystem has made strides in establishing STEM
model schools and integrating robotics education.
However, funding remains insufficient in scaling
these initiatives countrywide (Asante Africa
Foundation, 2024; CAK, 2020; CEMASTEA, 2024).
Additionally, per capita education expenditure
across the region remains low compared to global
standards. The World Bank reports that Uganda
spends approximately $260 per student annually
across all education levels, with similar figures
reported for other EAC countries (OECD, 2023;
UNESCO, 2024; WB, 2023; WBG, 2023). This
compares poorly to the OECD average of
approximately $10,700 per student at primary
level, $11,900 at secondary level and $18,100 at
tertiary levels (OECD, 2023).

While data on STEM education funding across all
levels of education in each EAC member country is
lacking, education funding experts opine that
primary and secondary education receive the
largest portion of the overall education budget.
This funding prioritization is based on increased
emphasis on universal basic education and higher
enrolment numbers. It is evident that STEM
education often receives a disproportionately
small share of education budgets across the East
African member states.

To address this funding dynamics at technical and
vocational levels, member states like Kenya have
employed innovative initiatives like the National
STEM Learning Ecosystem. This prioritizes the
establishment of STEM model schools and
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integrates robotic education. Despite these
efforts, funding remains insufficient in scaling
these kinds of initiatives nationwide and regionally.
Similarly, Rwanda emphasizes education quality
through initiatives like classroom constructions,
expanding TVET infrastructure and promoting
STEM at all levels through establishing “smart”
laboratories. Tanzania focuses on strengthening
the country's capacity in research, science,
technology and innovations through institutions
like the Nelson Mandela African Institution of
Science and Technology (NM-AIST) in Arusha.

Improving this funding reality requires multi-
faceted approaches and strategies. It is imperative
for the region's governments to increase
education expenditure to meet the recommended
4-6% of GDP. Developing economies are
encourages to dedicate a meaningful portion,
often 10-20%, of education budgets to STEM
programs, particularly in secondary, tertiary and
vocational education. High-performing countries
such as Singapore and South Korea allocate
significant portions of their education and
research and development (R&D) budgets,
estimated at 20-40%, to STEM-related programs.
In the African context, the African Union's
Agenda 2063 and the Continental Education
Strategy for Africa (CESA) prioritizes STEM funding,
though no specific expenditure percentages are
recommended (African Union, 2015, 2017).
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Analysis of the regional education and STEM
funding environment shows that major funding
comes from government budgets, international
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donors and development partners, and the private
sector. Other include public-private partnerships
(PPPs), university and institutional research grants,
and community and nonprofit organizations.
Government budgets allocate funds through
Ministries of Education, Science and Technology
and Vocational Training. Government funding is
however characterized by moderate sustainability.
This is informed by realities of competing priorities,
debt servicing and political shifts.

International donors and development partners
such as the World Bank, UNESCO, UNICEF, GIZ,
USAID, DFID/FCDO, the African Development
Bank (AfDB), the European Union, and the Global
Affairs Canada provide critical funding for TVET,
digital skills, curriculum reforms, STEM education
planning, policy development, gender inclusion and
teacher training. International and development
partner funding is equally encumbered regarding
sustainability. Donor funding is rated as between
low and moderate due to the funding being
project-based, time-bound and vulnerable to
donor fatigue of shifting geopolitical priorities.

Imperatively, private sector and PPP funding has
been growing in the region's STEM education
funding. These stakeholders fund infrastructure
development, scholarships, mentorships and
internship for STEM students and in the
co-development of industry-level curriculum.
Corporate entities like Safaricom, Google,

Microsoft, IBM, and Equity Bank Foundation are
renowned for their support for STEM education
through funding and in-kind support. PPP initiatives
like Ajira Digital in Kenya are equally being pursued.
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The funding sustainability of private sector and
PPP funding is rates as between moderate and
high, especialy when aligned with business
interests. However, these initiatives are mostly
urban-centered and are project-specific. They
also have limited rural reach unless scored.

Universities and institutional research grants are
assessed through government science funds,
partnerships with international universities, and
philanthropic grant programs. Despite these
opportunities, many EAC institutions are
underfunded. Sustainability of this funding stream
is ranked as moderate. Most are competitively
awarded and tied to research outputs or
collaborations.

Therefore, the prioritization of multiple funding
streams remains imperative to the development of
a more robust STEM education ecosystems.
Collaborations for the establishment of national
and regional-level STEM investment funds would
be beneficial in leveraging local resources and
capabilities in enhancing the national and regional
STEM systems.
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¢) STEM Education Curriculum

The STEM curriculum across EAC member
countries exhibits varied levels of development
and implementation. This reflects the duality of
progress and persisting challenges in the creation
of a cohesive and competitive regional STEM
education ecosystem. Kenya's Competence-
Based Curriculum (CBC) represents a significant
advancement by integrating practical skills and
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real-world applications, preparing learners for
contemporary job market demands (Namwanje,
2024). Rwanda has emerged as a regional leader
through its ambitious digital literacy initiatives,
including the One Laptop per Child (OLPC)
program which transformed classroom learning
and teachers capabilities, and positioned the
country as a model for technology innovation in
education (RTB, 2023).

Uganda has focused on expanding access to
remote areas and enhancing vocational training,
demonstrating a growing recognition of the need
for practical STEM skills development. However,
implementation remains inconsistent (Daily
Monitor, 2024). Tanzania have adopted curriculum
revision and abortion of school fees to increase
enrolment, but concerns persist regarding quality
assurance and the adequacy of resource
allocation. South Sudan has made strides in
rebuilding their education systems after internal
conflicts and strife, but struggles with policy
implementation consistency.

The EAC Regional Strategy for STEM provides
a blueprint for the harmonization of these
diverse national approaches by emphasizing the
robust identification of regional STEM needs,
enhancement of teaching environments and
the strengthening of industry-education sector
linkages (EASTECO, 2020). However, significant
disparities remain in curriculum content and
delivery methodologies across member states.
For instance, primary education curriculum often
lacks sufficient emphasis on foundational STEM
concepts. Secondary level education struggles
with theoretical over practical applications.
Similarly, tertiary and vocational education
programs frequently suffer from inadequate
industry relevance and outdate training metho-
dologies and concepts.

In some nations, STEM curriculum are outdated
and lack integration with current technological
advancements and practical application, thus a key
area for curriculum modernization (UNICEF, 2021).
The prioritization and integration of emerging
fields such as artificial intelligence, machine
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learning, data science and robotic into STEM
curriculum is increasingly recognized as essential
to equip students with requisite skills for the
contemporary job market.

Limited access to essential resources such as
modern laboratories, up-to-date equipment, and
current STEM educational applications poses
significant challenges. These realities impede
the delivery of practical, industry-relevant skills,
hands-on STEM education which is critical for
developing competencies required for today's
workforce.

STEM EDUCATION
IN AFRICA:

PAVING THE WAY FOR

INNOVATION AND GROWTH

DECEMBER 2023

Moreover, the effective delivery of STEM
curriculum is heavily influenced by the proficiency
of STEM educators. The prevalent inadequate
training in both content knowledge and modern
pedagogical techniques does limit the ability of
STEM tutors to effectively deliver the curricula.
Thereby, it negatively affects student prepared-
ness for real-world application.

To improve STEM capabilities, STEM curriculum
development should prioritize several key areas.
These include the integration of digital literacy and
technology across all education levels, leveraging
the region’s growing mobile telephony and internet
penetration to expand access to quality STEM
education resources.

Additionally, teacher training programs must be
strengthened to ensure educators are equipped
to deliver modern and relevant STEM content
effectively. Curricuum content should be
redesigned to emphasize problem solving, critical
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thinking and innovation, thus shifting from rote
memorization to genuine understanding and
application of STEM principles. This orientation will
allow for greater alignment with industry needs.
Equally, collaborative program development and
work-integrated learning opportunities with tech-
nological entities can reinforce this alignment. This
will enhance will enhance STEM graduate
employability and contribute to the region's
economic transformation.

The solutions are reflective of EAC curriculum
harmonization process that was initiated in 1998
and are ongoing through regional comparative
studies and collaborative frameworks development
(EAC, n.d.). By leveraging existing successes and
initiatives and addressing identified gaps through
targeted policy interventions and resource
mobilization, EAC member states can develop a
more cohesive and competitive STEM education
ecosystem that is capable of meeting the
emerging regional development aspirations and
positioning the regions to benefit fully from the
resulting improved STEM capabilities.

Similarly, several mechanisms should be placed
for updating and improving STEM curriculum in
the region. Regional and National Curriculum
Development and Review Committees should be
fronted to periodically review and update education
curricula, including STEM subjects. These commi-
ttees should include multiple stakeholders
including government officials, education experts,
academics and industry stakeholders.

Education Sector Policies and Strategic Plans
should prioritize the development and periodic
update of curricula. Regional and national policies
on ICT, education policies, science and technology
policies, and human capital development plans
should be aligned with broader national, regional
and international commitments. Strategic plans
such as Vision 2030 in Kenya or Rwanda Vision
2050 clearly highlight the importance of the
education sector, including STEM education.

Equally, aligning curriculum development with
industry needs and emerging technological trends
in EAC member countries should mainstream
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industry-education  partnerships. Establishing
strong, formal partnerships between educational
institutions and industry stakeholders, setting
up industry advisory boards within curriculum
development bodies, incorporating emerging
technological trends into the curriculum,
encouraging vocational training and STEM appre-
nticeships, enhancing government and policy
support for curriculum reform, facilitating regional
collaboration within the EAC, and incorporating
real-time labor market feedback are all critical
strategies.
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For instance, setting up industry advisory boards
within  curriculum development bodies are
necessity to provide regular input on curriculum
updates that reflect emerging technological
trends such as artificial intelligence, big data,
Internet of Things (loT), blockchain, robotics, and
digital transformation. Similarly, this collaboration is
imperative in increasing the emphasis on
vocational education and training (TVET) that is
tailored to industry needs, in addition to facilitating
apprenticeships or work-study programs within
industry hubs. This will enable students to apply
what they have learned in real-world settings,
gaining both technical and soft skills such as
problem-solving, teamwork, and critical thinking.

Governments should invest in curriculum
development, teacher training, and the adoption of
modern technologies, creating favorable policies
that support public-private partnerships (PPP) for
curriculum development and workforce readiness.
Facilitating regional collaboration within the EAC by
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establishing regional platforms for curriculum
sharing and collaboration will allow EAC member
countries to collectively address industry needs
and technological trends that span across
the region. Regular forums, conferences, and
workshops should be organized to bring together
education policymakers, industry leaders, and
curriculum experts from across the region to share
best practices and align curricula with shared
regional development goals.

Incorporating real-time labor market feedback by
creating systems for real-time feedback from
employers, industry groups, and alumni is impe-
rative to monitor the relevance and effectiveness
of STEM curricula in addressing emerging labor
market needs. Using labor market data and skills
gap analyses to adjust curricula proactively will
ensure they respond to the evolving needs of
various industries.

Conclusion

East Africa's STEM education systems face
critical challenges, including inadequate funding,
teacher shortages, outdated infrastructure, and
persistent gender disparities. Collectively, these
impediments hinder the region's capacity to
harness the Fourth and Fifth Industrial Revolution.
While progress in Kenya's Competency-Based
Curriculum and Rwanda's digital literacy initiatives
demonstrates potential, systemic barriers persist.
Strategic investments in modernizing curricula,
enhancing academia-industry collaboration, expa-
nding teacher training, and upgrading facilities are
vital. Strengthening public-private partnerships,
enhancing regional collaboration under the EAC
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framework, and aligning policies with global best | STEM ecosystem, driving economic transformation
practices will bridge gaps and foster a skiled | and securing its position in the global
workforce. By prioritizing these policy reforms and | technology-driven economy.

undertakings, East Africa can cultivate a dynamic

Recommendations
The EAC Secretariat should:

a) Advocate for member states to increase education sector and STEM funding allocation at
least 6% of GDP to education, with 20% dedicated to STEM programs, prioritizing rural infra-
structure, laboratory upgrades, and teacher training to address systemic resource gaps;

b) Enhance STEM teachers' capacity by strengthening regional and national STEM teacher train-
ing centers and offer scholarships, competitive salaries, and career advancement incentives to
attract and retain qualified educators, particularly in underserved areas;

c) Harmonize the modernization of STEM curricula integrating emerging fields like Al, robotics,
data science, and align with industry needs through industry advisory boards and real-time
labor market feedback mechanisms;

d) Bridge gender disparities by implementing gender-responsive policies, including quotas for
female STEM enrollment, mentorship programs, and nationwide campaigns to dismantle
cultural barriers and inspire girls’ participation;

e) Strengthen public-private Partnerships throughintroduce taxincentives and regulatory frame-
works to stimulate private sector investment in STEM infrastructure, digital tools, internships,
and co-developed vocational training programs;

f) Strengthen regional collaboration framework through establishing an EAC STEM Innovation
Council to coordinate cross-border resource sharing, joint research projects, and standardized
certification systems for STEM qualifications;

g) Prioritize expansion of digital access initiatives through launch a regional fund to provide
schools with affordable internet, devices, and e-learning platforms, leveraging partnerships
with tech firms to bridge urban-rural digital divides;

h) Develop monitoring and evaluation system like development of a regional STEM performance

index to track progress on funding, gender parity, and curriculum relevance, ensuring data-driv-
en policy adjustments and accountability.
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