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Abstract

Education systems across Africa continue to face significant challenges related to access, quality,
and equity, compounded by rapid population growth and uneven digital expansion. Although
education technology (EdTech) is widely viewed as a catalyst for sustainable development,
consolidated evidence on its evolving trends, implementation barriers, and long-term potential
across the continent remains limited. This review aims to synthesize existing literature on EdTech
for sustainable development in Africa by identifying major adoption trends, examining
implementation challenges, and assessing future prospects for scalable and equitable impact. A
systematic thematic review methodology was employed, drawing on peer-reviewed journal
articles, policy reports, and grey literature published between 2006 and 2025. Sources were
retrieved from ResearchGate, PubMed, Scopus, Google Scholar, Web of Science, African Journals
Online and selected institutional databases using predefined inclusion and exclusion criteria. The
review identifies five key themes: the rapid growth of mobile and low-bandwidth learning
solutions; increasing use of artificial intelligence and adaptive platforms; the enabling role of
government policies and cross-sector partnerships; persistent infrastructural, financial, and
digital literacy constraints; and concerns regarding cultural and linguistic relevance. While
EdTech shows strong potential to enhance learning outcomes, teacher effectiveness, and
workforce readiness, its benefits remain unevenly distributed, particularly across rural and low-
income contexts. The study concludes that sustainable EdTech integration requires deliberate
alignment between technological innovation and equity-focused education reforms. It
recommends sustained public investment in digital infrastructure, context-responsive content
development, and coordinated multi-stakeholder frameworks to ensure inclusive and long-term
impact.

Keywords: EdTech, Mobile Learning, Artificial Intelligence, Sub-Sahara Africa, Personalized

Learning.

Introduction
Africa finds itself at a crucial stage in its development, driven by a rapidly expanding and

predominantly young population projected to surpass 2.5 billion by 2050 (Andrew, 2023).
Over half of the continent’s inhabitants are under 20 years old, creating a significant “youth
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bulge” that offers both extraordinary opportunities and substantial challenges (UNICEF,

2017). Tounlock this demographic potential, it is essential to provide Africa’s growing youth
with quality education and relevant skills that can stimulate economic growth, foster
innovation, and support sustainable development (ADB, 2020).

Despite notable progress in improving access to basic education over the last twenty years,
many African nations continue to face major obstacles impacting educational quality and
inclusiveness. Issues such as overcrowded classrooms, inadequate infrastructure, a
shortage of trained teachers, and inequalities in access between urban and rural areas and
genders remain prevalent (UNESCO, 2021). Moreover, traditional education systems have
struggled to adapt to shifting economic demands, technological progress, and the urgent
need to cultivate 21st-century skills critical for global competitiveness.

In this environment, education technology (EdTech) stands out as a significant driver of
transformation throughout Africa. Building on widespread mobile phone use, increased
internet connectivity, and advancements in artificial intelligence, EdTech challenges
traditional educational models by offering scalable, flexible, and personalized learning
experiences beyond the constraints of physical classrooms (African Union, 2020). It extends
reach to underserved populations, reduces disparities in quality and equity, and supports
teacher training and continuous professional development (World Bank, 2020).
Additionally, EdTech delivers skills development that aligns with evolving labour market
demands, including digital literacy and entrepreneurship. The COVID-19 pandemic
significantly accelerated the shift toward digital learning, revealing both the potential of
EdTech and glaring inequalities in digital access (Faturoti, 2022). Efforts such as remote
learning platforms, SMS-based lessons, and broadcast media helped mitigate educational
disruptions but highlighted the urgent need for inclusive policies and infrastructure
investment.*

Beyond improving immediate learning outcomes, EdTech supports Africa’s broader
development goals and the Sustainable Development Goals (SDGs), notably SDG 4 for
inclusive and equitable quality education and SDG 8 promoting decent work and economic
growth. By fostering smart education, EdTech contributes to building a skilled and
adaptable workforce vital for industrialisation, innovation, and economic diversification.
This educational revolution is occurring alongside Africa’s dynamic demographic and
economic transformations: with nearly 60% of the population under age 25, rising
urbanisation, and a digitally connected youth eager for opportunities (Mpemba and
Munyati, 2023). From mobile-first applications to Al-powered personalized learning and
hybrid models, EdTech innovations are reshaping education access and delivery across the
continent. Maximizing these benefits requires strong partnerships, innovative funding,
robust policy frameworks, and inclusive community involvement. By establishing
sustainable digital education ecosystems, Africa can leverage its demographic advantage,

1SMS is a text messaging service widely used in education to deliver updates, exam results, or
learning content, especially in low-bandwidth areas.
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accelerate human capital growth, and pursue resilient, inclusive growth and

competitiveness on the global stage.

Statement of the Problem

Existing review studies on EdTech in Africa primarily focus on adoption trends, isolated case
studies, or short-term learning outcomes. Many reviews emphasise technological access
while under examining how EdTech aligns with sustainable development objectives across
education, workforce readiness, and economic transformation. Limited synthesis exists
linking EdTech deployment to structural constraints such as policy coherence, financing
sustainability, equity, and scalability across diverse African contexts. Furthermore, prior
reviews often treat Africa as a uniform setting, overlooking regional heterogeneity in
infrastructure, governance capacity, and socio-economic conditions. This fragmentation
limits clarity on where EdTech generates durable development value and where it
reinforces existing inequalities. A comprehensive, development-oriented synthesis remains
insufficient, particularly one integrating sustainability, policy alignment, and long-term
socio-economic impact. This gap necessitates a timely review grounded in Africa’s current
demographic pressures, post pandemic digital expansion, and evolving development
priorities.

Study Objectives
The objectives of this review are stated as follows.
1. Examine dominant EdTech trends shaping education delivery across African
regions.
2. Synthesize empirical evidence on EdTech contributions to sustainable
development outcomes, including skills development and employability.
3. ldentify structural, policy, and infrastructural barriers limiting effective and
equitable EdTech implementation.
4. Assess gaps in existing review literature and propose directions for research, policy,
and practice aligned with Africa’s development goals.
This review systematically analyses the drivers, applications, and constraints of EdTech
adoption in Africa while situating findings within broader sustainable development
frameworks. By addressing limitations in existing reviews and integrating policy and
development perspectives, the study positions EdTech as a strategic component of Africa’s
long term human capital and economic transformation.

Methodological Approach for the Review
This review adopted a systematic method to identify and synthesize literature on EdTech

innovations in Africa. Publications from 2006 to 2025 were retrieved from various academic
databases, including ResearchGate, PubMed, Scopus, Google Scholar, Web of Science, and
African Journals Online. The search employed keywords such as “EdTech”, “Mobile
Learning”, “Artificial Intelligence”, “Sub-Sahara Africa” and “Personalized Learning”.
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The initial database search yielded 1,146 records. After removing 212 duplicates, 934

records remained for title and abstract screening. At this stage, 612 sources were excluded
due to lack of relevance to Africa, absence of an education focus, or purely descriptive
technology reporting without analytical depth. The full texts of 322 articles were assessed
for eligibility. Following full text screening, 210 sources were excluded for reasons including
weak methodological rigor, absence of empirical or analytical contribution, or
misalignment with sustainable development objectives. A total of 112 sources were
retained for final synthesis.

Inclusion criteria were clearly defined. Studies were included if they focused on EdTech
within African contexts, employed empirical, theoretical, or rigorous review methods,
addressed education outcomes, policy, workforce development, or sustainability, and were
published in peer reviewed journals. Exclusion criteria covered non-African studies, opinion
pieces, commercial reports used as primary evidence, news articles, blog posts, and studies
lacking methodological transparency. Grey literature such as policy reports and
organisational documents was used strictly for contextual background and policy framing.
Substantive analytical claims and thematic conclusions were anchored exclusively in peer
reviewed academic sources.

The selection process followed a structured flow comprising identification, screening,
eligibility assessment, and inclusion, with study counts documented at each stage. A
thematic analysis was then applied to extract major patterns, emerging themes, and
regional trends in EdTech innovation. This method enabled the integration of qualitative
and quantitative findings, emphasizing cross-sectoral issues in areas such as mobile
learning apps, Al-driven personalized and adaptive learning, and various online
collaborative tools which are transforming education across diverse socio-economic
environments.

Core Components of EdTech

EdTech refers to the use of digital technologies to support, enhance, and transform the
processes of teaching and learning. It includes a variety of tools, platforms, applications,
and methods aimed at improving educational access, engagement, efficiency, and
outcomes (Baker et al., 2016). EdTech consists of key components that work together to
enhance the teaching and learning experience. These elements create an educational
environment that encourages engagement, interactivity, personalized learning, and
accessibility. Hardware refers to physical devices like computers, projectors, and TVs that
provide the infrastructure for EdTech. Software includes instructional materials, teaching
programs, and digital content such as videos and interactive features delivered through
hardware, addressing diverse learning needs. Methods involve the instructional strategies
used to integrate technology into education, promoting student engagement and
improved outcomes. Media covers audio, visual, and audiovisual channels that deliver
content in ways suited to different learning styles. Manpower includes educators,
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administrators, and technical staff who design, manage, and implement EdTech solutions,

ensuring their effective use and maximizing learning benefits.

EdTech encompasses any technological innovation that aids in delivering or managing
education. This can range from simple digital content to advanced learning management
systems and personalised instruction driven by artificial intelligence. The field includes
hardware, such as tablets and smartphones, as well as software applications and platforms
that utilise technology to achieve educational goals (Almarashdeh and Alzagebah, 2023).
EdTech includes a wide variety of tools and technologies aimed at improving education. Its
main components cover Learning Management Systems (LMS) for course delivery and
management, Online Learning Platforms for resource access and instructor interaction,
and Adaptive Learning Technologies that provide personalized learning. It also involves
Assessment and Evaluation Tools for digital testing and progress monitoring, Collaboration
and Communication Tools for both live and asynchronous engagement, and Digital
Content such as interactive multimedia and Open Educational Resources. Additionally,
Data Analytics offer insights into student performance to guide teaching, while
Accessibility Tools support learners with disabilities. Artificial Intelligence and Machine
Learning further enhance teaching, learning, and administrative functions. The key
components of EdTech are briefly presented below:

Mobile Learning (M-Learning): Mobile learning utilises devices such as smartphones and
tablets to provide education anytime and anywhere, extending learning beyond traditional
classroom settings, particularly in regions of Africa, where mobile phone usage is high,
allowing access to education in remote or underserved areas with limited infrastructure
(Traxler, 2009).

E-Learning Platforms and Learning Management Systems (LMS): E-learning platforms
create digital environments where learners can access courses, instructional videos, and
assessments, collaborating with peers and teachers. Examples include websites and apps
that offer structured curricula and interactive content, thus, helping schools to manage
student data, track progress, and facilitate blended learning (Kyei-Blankson et al., 2019).
Artificial Intelligence (Al) and Machine Learning: Al systems provide adaptive learning
experiences by analysing student performance and customising content to fit individual
learning paces, styles, and needs. Tools like chatbots, automated grading, and virtual tutors
help reduce the workload for teachers, ultimately improving learning outcomes and
engagement (Luckin and Holmes, 2016).

Virtual Reality (VR) and Augmented Reality (AR): These immersive technologies create
experiential learning environments, such as simulations of scientific experiments or
historical events, to enhance understanding and engagement. VR and AR are particularly
beneficial in fields that require practical training, such as medicine, engineering, or
vocational skills (Dede, 2009).

Gamification: Gamification involves incorporating game design elements like points,
levels, rewards, and competitions into educational activities to boost motivation and
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encourage active participation. Gamified applications and quizzes make learning more

enjoyable and can help reinforce knowledge retention (Deterding et al., 2011).

Digital Collaboration Tools: Tools such as video conferencing, discussion forums, shared
documents, and social learning platforms facilitate communication and collaboration
among learners, teachers, and parents. These tools are especially important for remote and
distance education, supporting group work, peer feedback, and ongoing support regardless
of physical location (Garrison, 2016).

Offline and Low-Bandwidth Solutions: In many regions, infrastructural constraints can
limit internet access. Offline solutions, such as SMS-based quizzes, preloaded USB drives,
and downloadable content, allow learners without continuous internet access to participate
in educational activities. These tailored solutions help address connectivity challenges and
promote inclusiveness (Riaz et al., 2023).

EdTech is revolutionising learning around the globe and Africa stands at the cusp of a
profound transformation fuelled by digital innovation. As traditional educational systems
face challenges of scale, quality, and access, EdTech offers scalable, personalised, and
flexible solutions to meet the demands of a rapidly evolving global economy and the
continent’s youthful demographics. Globally, the EdTech market is projected to reach over
$400 billion by 2025, growing at a compound annual growth rate (CAGR) of approximately
16.3% since 2019 (HolonlQ, 2020). This surge reflects rapid adoption across all education
sectors, including K-12, higher education, vocational training, and lifelong learning. Yet,
even at this scale, digital spending represents just around 5.5% of the entire $7.3 trillion
education market, signalling vast opportunity for further digitisation (Oliver et al., 2025).
Africa’s EdTech market mirrors this growth trajectory with unique drivers. Nigeria
exemplifies this trend, expected to cross the $400 million market valuation in 2025 alone,
with startups leading innovation in mobile-first and hybrid learning models (Ajayi, 2025).

Educational Landscape in Africa: Challenges and Overview

The education landscape in Africa is multifaceted, marked by significant improvements in
enrollment but ongoing challenges that hinder the quality, equity, and sustainability of
learning. While access to basic education has seen substantial growth, with gross primary
enrollment rates exceeding 80% in many countries, fundamental issues affecting
educational outcomes persist (UNICEF, 20213; Mwambi et al., 2025).

Access alone does not guarantee meaningful learning. Many African education systems
grapple with low-quality education characterised by outdated curricula, insufficient
teaching materials, and a shortage of qualified educators (Sengeh and Winthrop, 2022).
Teacher absenteeism, inadequate pedagogical skills, and large class sizes further limit the
effectiveness of instruction (Bonsu et al., 2023). Standardised assessments reveal that a
majority of school children perform below proficiency levels in foundational skills like
reading and mathematics. Learning poverty (i.e. the share of children unable to read and
understand a simple text by age 10) is estimated at over 85% in some African countries,
highlighting the quality gap (World Bank, 2022). Nigeria, which faces one of the highest
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rates of learning poverty, has an average learning deprivation rate of 92% among primary

five and six students, with children from low-income households disproportionately
affected (Orji, 2024).

In southeastern Nigeria, particularly in Igboland, many boys are abandoning school to join
business apprenticeships through a traditional system called “Igba Boi”. In this system,
young boys live with successful traders, work for them, and learn valuable business skills.
After some years, they are given enough financial support to start their own businesses
(Anekwe and Osita-Njoku, 2025). This tradition is widely accepted in the culture and is seen
as a more practical option than formal education, given that many university graduates in
Nigeria struggle to find jobs (Nnaeto and Nwagwu, 2025). As a result, the Igba Boi
apprenticeship system is preferred over formal education (Fordax Business School, 2023).
This shift has created a gender imbalance in higher education, especially in science,
engineering, and technology, where there are now more female students than male
students in some areas. Although men still outnumber women in science, technology,
engineering, and mathematics (STEM) fields across Nigeria, the southeastern region
(mostly Igbos) are seeing more women enter STEM fields as boys opt to go into business
instead. Despite this, women still account for only about 22% of STEM graduates in Nigeria
(Akintoye et al., 2024; Nweje et al., 2025). Factors like gender stereotypes, a lack of female
role models, and limited digital skills continue to hold women back in these fields (Maduy,
2024).

Inequality in education access and outcomes persist along lines of gender, socioeconomic
status, disability, and language background. Girls, in particular, face challenges from social
norms, early marriage, and safety concerns (Baten et al., 2021). Special needs learners are
often underserved due to lack of resources and inclusive policies. Language barriers also
affect learning, as many students are taught in colonial languages rather than their mother
tongues, undermining comprehension and engagement (Omidire, 2020).

Physical infrastructure limitations, (including poor classroom conditions, insufficient school
furniture, textbooks, and sanitation facilities) compound learning difficulties. Many schools
lack electricity and internet connectivity, crucial for integrating digital learning tools.
Limited access to digital devices and reliable broadband severely restricts deployment of
EdTech solutions in many areas. For example, only around 28% of Sub-Saharan African
households had internet access as of 2022, with wide disparities between countries and
urban-rural settings (GSMA, 2023). Despite significant progress in expanding educational
access over the past decade, Africa continues to face major challenges in quality and equity.
These challenges present both a critical need and a valuable opportunity for the EdTech
revolution. Ultimately, EdTech aims to transform education in a way that aligns with the
continent's fast-changing social and economic landscape.

Transforming Education Through EdTech Adoption
Education in Africa is changing quickly, thanks to the rise of educational technology
(EdTech). This shift is making learning more accessible by overcoming challenges like long
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distances, poor infrastructure, and a lack of teachers. Governments, businesses, and

international organisations are investing in digital tools and internet access to support this
progress. As a result, more students can get quality education and gain the digital skills they
need to succeed in today’s global economy.

Africa’s youthful population fuels the growing demand for education and skills
development. Nearly 60% of its 1.4 billion people are under 25 years old (United Nations,
2022), creating a pressing need for expanded educational opportunities and employment
pathways. Literacy rates reflected in Figures 1a (Africa) and 1b (Nigeria) highlight both

progress and ongoing challenges.

Algeria

Literacy Rate
(% ages 15+)

I Below 50%
50% - 70%

it e
Ethmw

[ 70%- 85%
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Africa

Figure 1a: Literacy rates across African countries (% ages 15+), based on World Bank
Development Indicators.
Source: https://data.worldbank.org/indicator/SE.ADT.LITR.ZS
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70-79
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Figure 1b: Literacy rates by Nigerian states adapted from secondary compilations based on
national statistics (UIS data for national totals).
Source: https://www.theglobaleconomy.com/Nigeria/Literacy_rate/
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A key factor driving EdTech growth is the rising mobile phone and internet penetration
across the continent. As of 2024, over 495 million Africans hold unique mobile
subscriptions, with smartphone use increasing especially among young people (GSMA,
2024; Osabutey and Jackson, 2024). Affordable data plans and zero-rated educational
content by telecom providers reduce access barriers (ITU, 2023), enabling learners to
connect with educational resources anytime and anywhere, thereby narrowing the digital
divide. Governments recognize the importance of EdTech in closing education gaps and
have incorporated digital learning into national strategies. Countries like Nigeria, Kenya,
South Africa, and Ghana have launched initiatives to integrate ICT into classrooms, boost
digital literacy, and enhance infrastructure (UNESCO, 2025).

The private sector, especially startups, plays a vital role in EdTech adoption. Over the past
decade, numerous African startups have introduced innovative and affordable solutions to
education challenges. Platforms such as uLesson, Eneza Education, and Dotlearn offer
mobile learning aligned with local curricula and accessible on low-cost devices (Okai-
Ugbaje, et al., 2022; Wazoplus, 2023). Investments and venture capital in African EdTech
firms have surged, exceeding $300 million in recent years (Partech, 2024; Kabengele and
Hahn, 2025). International partnerships and donor support also accelerate EdTech
deployment. Agencies like UNESCO, UNICEF, the World Bank, and the African
Development Bank back projects that improve digital infrastructure, develop inclusive
policies, and pilot innovative learning programmes (World Bank, 2022; Zanfack, 2025).
Socio-cultural shifts, including urbanization, a growing middle class, and increased
awareness of technology’s advantages, have nurtured a more favorable environment for
digital learning. Young Africans swiftly adapt to new technologies, often engaging with
social media and digital content from an early age (Pew Research Center, 2023). Digital
literacy training for teachers and students further supports the successful adoption of
EdTech tools.

The Nigerian EdTech Market as a Microcosm of Africa’s Promise

Nigeria, Africa’s largest economy and most populous country, stands as a pivotal example
of EdTech’s transformative potential on the continent. As a bellwether market, Nigeria’s
EdTech sector is rapidly evolving and is forecast to exceed $400 million by 2025, marking it
as the largest and fastest-growing EdTech market in Africa (Arinze, 2024; EduTech Global,
2025). This impressive expansion is driven largely by a vibrant startup ecosystem, with
Nigerian startups representing nearly 34% of Africa’s most prominent EdTech ventures
(Ajayi, 2025). The growth of Nigeria’s EdTech market signals more than just an expanding
user base; it highlights the country’s emergence as a regional innovation hub.

While growth remains robust, challenges persist such as infrastructural gaps like unreliable
power and internet connectivity, especially in rural areas, underscoring the need for
strategic partnerships among telecoms, NGOs, and governments to bridge these divides
(Ngusha et al., 2025). There is also untapped potential in the development of localised
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digital content in native languages and focused teacher upskilling programmes that could

further accelerate EdTech adoption.

EdTech: Empowering Students and Educators

EdTech is revolutionising the education landscape in Africa, transforming not only the way
students learn but also empowering educators to become more effective. By providing
access to high-quality educational resources, EdTech is helping to:

e Bridge rural-urban divides and promote equal access to education: With online
learning platforms, digital resources, and mobile devices, students in rural areas can
now access the same quality of education as their urban counterparts (Sharma et
al., 2024).

e Support lifelong learning and professional development for educators: EdTech
enables educators to upgrade their skills and knowledge, staying abreast of the
latest teaching methods and technologies; thus, enhancing and improving the
quality of education and student outcomes (Darling-Hammond et al., 2017).

e Cultivate a skilled workforce aligned with Africa's economic ambitions: By
providing access to relevant and high-quality educational resources, EdTech is
helping to develop a skilled and knowledgeable workforce equipped with the skills
and competencies needed to drive Africa's economic growth and development
(World Bank, 2025).

Empowering Students Through Personalised Learning

Al-Driven Adaptive Learning Systems: Al is at the heart of student empowerment. Al-
driven platforms, such as Microsoft’'s Reading Coach and Squirrel Al, analyse students’
abilities, learning preferences, and progress to tailor content and pace. This hyper-
personalisation ensures every learner receives targeted support, preventing
disengagement and dropout, particularly in remote or underserved areas (Jafari and
Keykha, 2024). According to studies, 60% of educators use Al tools daily, with numbers
rising as Al's role in education expands. Adaptive learning increases motivation by allowing
students to learn at their own pace and style, improving retention and mastery of subjects
(Ahmed et al., 2024; Filizet al.,, 2025).

Gamification and Immersive Technologies: Using game-like features such as badges,
rewards, quests, and leaderboards turns passive learners into active participants. This
approach fosters engaging, competitive, and enjoyable learning experiences, making
education more interactive and motivating (Deterding et al., 2011). Coupled with Virtual
Reality (VR) and Augmented Reality (AR), gamification allows students to explore abstract
concepts through immersive virtual field trips, simulations, or 3D models, enhancing
experiential and contextual learning (Huang et al., 2021). VR/AR helps make science labs,
history lessons, and practical skills training accessible to students regardless of location or
resources (Freina and Ott, 2015).
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Hybrid and Flexible Learning Models: Flexible hybrid models combine online and offline

learning to accommodate diverse student needs, schedules, and contexts, enabling
learners to balance education with work, family, or other responsibilities. This approach is
especially important in Nigeria, where issues like unreliable electricity supply and internet
access make flexible learning necessary.

In Nigeria’s EdTech landscape, these learning models are becoming more popular because
they help close education gapsin rural and underserved communities. They also ensure that
learning can continue during disruptions like pandemics or political unrest (Ajayi, 2025;
Digital Defynd, 2024).

Data-Driven Insights and Real-Time Analytics: Learning analytics platforms provide real-
time monitoring of student performance, engagement, and attendance. These data
empower learners to self-monitor and seek help proactively, facilitating ownership of their
learning journey (Siemens, 2013). In Nigeria's EdTech ecosystem, the use of advanced
analytics is growing, enabling educators and institutions to track academic progress,
identify at-risk learners, and tailor teaching strategies with timely data insights. The
integration of real-time analytics also supports institutional decision-making and policy
formulation by highlighting trends, gaps, and areas needing targeted support, thus
enhancing the overall efficacy and responsiveness of educational programmes in Nigeria
(Ajayi, 2025; Digital Defynd, 2024).

Mobile-First and Flexible Accessibility: Mobile-first EdTech approaches dominate African
markets, including Nigeria, due to widespread smartphone ownership and mobile internet
access. Platforms optimised for low bandwidth and designed with offline functionalities
expand reach to rural and underserved learners, addressing connectivity and infrastructure
challenges common in many regions. This flexibility supports hybrid education models that
blend digital and physical learning spaces, accommodating diverse learner contexts and
schedules (Further Africa, 2022). By focusing on mobile and offline features, these EdTech
solutions allow students to keep learning even when internet access is limited. This makes
education more inclusive and accessible for people in remote or low-resource areas (Further
Africa, 2022; Ajayi, 2025).

Blockchain and Digital Credentials: Blockchain technology is increasingly being adopted
in the education sector to issue tamper-proof and verifiable academic credentials. This
innovative approach addresses longstanding challenges related to credential fraud,
administrative inefficiencies, and verification delays. In Nigeria and across Africa, digital
badges and micro-credentials powered by blockchain simplify the validation of skills and
qualifications, providing an effective solution for verifying learner achievementsin a secure,
transparent manner. These digital credentials facilitate learner mobility by allowing
students and professionals to easily prove their competencies when applying for further
education or employment, both locally and internationally (UNESCO, 2025).

Blockchain is decentralised and cannot be easily changed; it builds trust between schools,
employers, and learners. It also makes hiring more transparent and reduces the need for
paper documents that can be lost or tampered with. Additionally, blockchain credentials
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give marginalised groups a way to prove their skills and learning, which is especially helpful

in areas where access to formal education records is limited (Alammary et al., 2019).

Some startups and institutions are now exploring blockchain-based credentials to make
admissions, accreditation, and job verification faster and more reliable. This can lead to a
more efficient and fair education and job market (Raimundo and Rosério, 2021).

Empowering Educators Through Technology

Augmenting Pedagogy with Al and Analytics: EdTech tools assist educators by
automating administrative tasks like grading and attendance, freeing time for instruction
and student interaction. Intelligent content recommendation streamlines lesson planning,
allowing teachers to focus on facilitation rather than content creation (Kizilcec et al., 2013).
Educators gain actionable insights into class trends, helping refine teaching strategies and
improve learning outcomes (Hattie, 2012).

Professional Development and Collaboration Platforms: Digital platforms enable
continuous professional development through online courses, peer networks, and virtual
coaching. Teachers can update pedagogical skills, learn new technologies, and collaborate
across geographic boundaries (Darling-Hammond et al., 2017). Platforms like Microsoft
TEALS (Technology Education and Literacy in Schools) and EducAid provide scalable
training particularly in ICT skills, critical for integrating technology effectively in classrooms.
TEALS is a Microsoft Philanthropies programme that connects classroom teachers with
volunteer computer science professionals to co-teach and build computer science
programmes in high schools. EducAid, on the other hand, is a nonprofit organisation that
supports education access in underserved communities, often through teacher training and
the provision of digital educational resources. Tools that support inclusion, such as screen
readers and subtitles, empower educators to effectively teach learners with disabilities.

Building Inclusive and Safe Learning Environments

Data Privacy and Security: With increased digitisation, protecting student and teacher
data is paramount. Modern EdTech platforms emphasise strong data privacy protocols,
parental controls, and secure digital environments to safeguard vulnerable users (Jones,
2019).

Equitable Access and Multilingual Content: EdTech initiatives increasingly focus on
accessibility which offers content in multiple languages and inclusive designs for learners
with disabilities. Mobile-first and low-bandwidth solutions ensure learners in low-resource
settings are not left behind (Fraillon, 2024).

Collaboration with Communities: Successful EdTech integration involves partnerships
among educators, students, parents, developers, and policymakers. Collaborative
feedback loops ensure digital tools meet actual learning needs and cultural contexts
(Ginting and Linarsih, 2022).

Prominent EdTech Innovations and Successful Models
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Africa’s EdTech revolution is marked by a rich tapestry of innovative solutions that cater to
the continent’s diverse educational needs and infrastructural realities. This section
highlights the most impactful categories of EdTech solutions and showcases successful
case studies that exemplify best practices and emerging trends.

Mobile-First Learning Platforms: a case study of Eneza Education

Eneza Education offers a virtual tutor accessible via SMS, web, and Android apps that
provide affordable, interactive lessons and quizzes aligned with national syllabi. By
leveraging SMS technology, Eneza reaches learners in rural areas with limited or no internet
access, providing affordable education on basic literacy, numeracy, and exam preparation.
Over 4 million learners across Kenya and Ghana have benefited from Eneza’s services,
demonstrating the potential to expand educational reach beyond conventional classrooms
(Mwangi, 2024).

Al-Driven Personalized Learning Systems: a case Study Nigerian EdTech - uLesson
uLessonis a Nigerian EdTech startup that provides video-based lessons, quizzes, and exams
for secondary school students. It uses Al to recommend lessons based on performance and
progress, enabling personalised learning paths. uLesson’s content aligns with Nigerian
curricula and is accessible via mobile app, making it a popular choice for millions of
students. The platform has attracted significant investment and expanded to other African
markets, showcasing the scalability of Al-powered EdTech (uLesson Education Limited,
2024; Apelehin et al., 2025).

Offline and Low-Bandwidth Solutions: a case study of Worldreader (many African
countries)

Worldreader provides digital reading materials via smartphones, tablets, and e-readers,
with an emphasis on offline functionality. Its mobile library app includes thousands of books
in multiple African languages, supporting literacy and language development among
children and adults. By facilitating access to digital content regardless of connectivity,
Worldreader advances equitable learning opportunities (Mensch et al., 2021).

Localization and Multilingual Content: a case Study of Ubongo (East Africa)

Ubongo combines edutainment with African cultural storytelling through animated videos
and radio programmes available in multiple local languages. Its content covers subjects
such as mathematics, science, and health education, reaching over 45 million children
across more than 4o countries. Whether broadcast on TV, radio, or online platforms,
Ubongo’s culturally resonant approach exemplifies effective localisation in EdTech
(Ubongo, 2022).

Teacher Training and Professional Development Tools: a case study of Microsoft TEALS
and EducAid in Nigeria
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Through partnerships with government and NGOs, Microsoft TEALS and EducAid offer
digital literacy and computer science training for teachers. They deploy online modules,
virtual classrooms, and peer networks to strengthen teacher capacity in ICT and
contemporary teaching methods. Such initiatives empower educators to integrate EdTech
effectively in classrooms, amplifying impact (Ali et al., 2020).

Gamification and Engagement Tools: a case study of AR House in South Africa

AR House employs augmented reality and gamified apps that make science and maths
learning more interactive and entertaining for learners. By integrating immersive
technology with curriculum content, AR House fosters excitement and deeper
understanding, especially in STEM subjects where hands-on practice is crucial (Ikumapayi
etal.,, 2025; Moshi and Hlatshwayo, 2025).

Government-Led Initiatives: case study of Kenya’s Digital Literacy Programme (DLP)
Launched by the Kenyan government, the DLP equips primary schools with digital devices
and pre-loaded educational software while providing teacher training. Supported by donors
and tech partners, the programme has reached millions of learners, setting a precedent for
state-led EdTech integration. Early evaluations indicate increased ICT skills and improved
student engagement (ITU, 2020).

Table 1: Some adopted EdTech solutions in Africa

Mobile-First SMS and app- Eneza 4M+ users; rural Mwangi, 2024
Platforms based learning Education and low-
accessible on connectivity
phones access
Al Adaptive learning uLesson Personalized uLesson
Personalization  tailored to learning for Education
student needs Nigerian Limited, 2024;
curriculum Apelehin et al,
2025
Offline/Low- Preloaded and Worldreader Literacy  access Mensch et al,
Bandwidth offline-access with offline 2021

Localization and
Multilingual

Vol. 22, No. 1 2026

digital content

Content in local
languages  and

cultural contexts

Ubongo

reading materials
45M+ children
reached across

40+ countries

Ubongo, 2022
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Teacher Training Digital Microsoft Enhanced ICT and Alietal, 2020
Tools professional TEALS, pedagogical skills

development for EducAid

educators
Gamificationand Game-like, AR House Increased STEM Deterding et al.,
AR immersive engagement and 2011

learning understanding

experiences

Government National Kenya's Digital State-backed ITU, 2020
Initiatives programs Literacy scaling with device

integrating Programme distribution

EdTech

Scaling and Sustainability

These innovations illustrate how African EdTech ventures are creatively tailoring solutions
to continental realities (ranging from connectivity gaps to linguistic diversity) and
demonstrating measurable impact. Successful models often combine technology with
comprehensive user support, cultural relevance, and collaboration between governments,
the private sector, and communities (Mwangi, 2024; World Bank, 2025). Scaling these
innovations sustainably requires addressing financing, infrastructure, policy coherence, and
inclusion challenges (UNESCO, 2023). Nonetheless, the vibrant EdTech ecosystem in Africa
offers a glimpse into the future of education: equitable, innovative, and driven by
technology that meets learners where they are (Apelehin et al., 2025).

Impact of EdTech on Learning Outcomes and Workforce Development

Enhancing Access to Quality Education: One of the most immediate and profound impacts
of EdTech is its ability to expand access to quality education among underserved and
marginalised populations. Digital platforms enable rural learners, girls, and out-of-school
youth who have traditionally been excluded from formal education to engage in curriculum-
based learning. Programs that leverage mobile phones or offline technologies can
circumvent infrastructural deficits and reduce costs associated with physical classrooms
and teaching materials (Mwangi, 2024).

Personalized and Adaptive Learning for Improved Outcomes: EdTech's capacity to
personalise and adapt instructional content to individual learner needs represents a
significant shift from traditional one-size-fits-all approaches. Al-powered tutoring systems
continuously assess student performance, identifying strengths and gaps, and adjusting
lessons accordingly (Singh et al., 2025).

Supporting Teachers and Improving Instructional Quality: Digital resources equip
educators with up-to-date curriculum content, interactive lesson plans, and opportunities
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for continuous professional development through online courses and communities of

practice (Baker et al, 2016). By automating administrative tasks such as grading and
attendance tracking, EdTech allows teachers to focus more on pedagogy and personalised
student support.

Facilitating Lifelong Learning and Skills Development: EdTech fosters a culture of lifelong
learning beyond traditional schooling years by providing flexible learning options for both
youths and adults. This is particularly critical in Africa, where vocational training, upskilling,
and retraining are essential due to shifting labour market demands driven by technology
and globalisation (World Bank, 2025).

Closing the Skills Gap and Supporting Economic Growth: Africa’'s economic
transformation relies on developing a competitive and adaptable workforce. EdTech’s
influence on skills development directly addresses critical shortages in technical, digital,
and entrepreneurial competencies (EdTech Hub, 2023).

Addressing Equity and Inclusion Through EdTech: Beyond access and outcomes, EdTech
can help mitigate educational inequities related to gender, disability, language, and
geography. Digital platforms can be designed to be accessible for learners with disabilities
through features such as screen readers, audio lessons, or adaptive interfaces (UNESCO,
2025). Asummary of EdTech impacts is presented in Table 2.

Table 2: Summary of EdTech impacts

Access Reaching remote and Eneza Education SMS Mwangi, 2024
Expansion underserved learners learning reaching rural

learners
Personalised Improved engagement ulLesson personalised ulLesson Education

Learning and mastery through video tutorials Limited, 2024
adaptive lessons
Teacher Support  Professional Microsoft TEALS teacher Microsoft Al Skills,
development and ICT training 2023
pedagogy tools for
educators
Lifelong and Flexible reskilling and Andela coding Begum and Gul, 2025
Vocational skills for employment bootcamps, Moringa
Training School programmes
Workforce Closing skills gaps, Increased STEM and Sekin, 2025
Development boosting employability  digital skills in youth
Equity and Accessible content for Ubongo multilingual  Ubongo, 2022
Inclusion disabilities, girls, and edutainment in local

diverse cultures

languages

Challenges to EdTech Expansion in Africa
Despite the significant potential and rapid growth of educational technology (EdTech) in
Africa, several persistent challenges hinder its widespread adoption and sustainable
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implementation. These obstacles encompass infrastructure, affordability, capacity, policy,

and social inclusion, shaping the complex landscape within which EdTech solutions must
operate. Addressing these barriers is essential to unlocking EdTech’s full transformative
power and ensuring equitable educational outcomes across the continent.

Infrastructure Limitations

One of the most prominent challenges to EdTech expansion is the inadequate digital and
physical infrastructure in many African countries:

e Connectivity Gaps: Although mobile and internet penetration are increasing,
coverage remains uneven. Rural and remote areas often suffer from low bandwidth
or complete absence of internet access. According to the International
Telecommunication Union (ITU, 2023), internet penetration in Sub-Saharan Africa
averaged less than 40%, compared to the global average of over 60%. This digital
divide restricts students’ ability to reliably access online content and virtual
classrooms.

e Electricity and Power Supply: Frequent power outages and unstable electricity
supply in some regions disrupt the use of electronic devices and limit charging
capacity for mobile phones, tablets, and computers essential for EdTech-based
learning (World Bank, 2025).

e Hardware Access: Many learners, particularly those from low-income households,
cannot afford appropriate devices. Public schools often lack computers or tablets,
and shared devices may not meet learners’ needs for consistent digital engagement
(Mwangi, 2024).

Within the continent, a few privately owned universities, such as Amadeus University, have
overcome infrastructure challenges and are providing the students with the state-of-the-
art facilities that enhance EdTech.

Affordability and Economic Barriers
The costs associated with EdTech adoption present another significant impediment:

e Data and Connectivity Costs: Mobile data remains expensive relative to income in
many African countries, creating an ongoing cost barrier to accessing online
content. Even when educational content is subsidized, recurring data charges may
render it inaccessible (Apelehin et al.,, 2025).

e Device Ownership: While smartphone penetration is increasing, many families
cannot afford personal devices, especially those capable of supporting advanced
educational applications or video content (Ibrahim, 2023).

e Sustainability of Funding: Many EdTech initiatives rely on donor funding or pilot
projects, raising questions about financial sustainability and the ability to scale after
initial funds are exhausted (EduTech, 2025).

Digital Literacy and Technical Capacity
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Teacher Training Gaps: Many teachers lack the skills or confidence to integrate
technologies effectively into their pedagogy. Without adequate capacity building
and ongoing support, EdTech tools risk underuse or misuse (Baker et al., 2016).
Learner Digital Skills: Students in underserved areas may have limited exposure to
devices and digital interfaces, impeding their ability to navigate online platforms
and optimise learning (UNESCO, 2025).

Technical Support and Maintenance: Schools and education systems often lack
the technical expertise and resources to maintain devices, troubleshoot software
issues, or provide user support (World Bank, 2025).

Content Localisation and Language Barriers

Language Diversity: Many African countries have dozens to hundreds of local
languages. Most EdTech content is offered in colonial languages (English, French,
Portuguese), alienating learners who are more fluent in indigenous tongues
(Mwangi, 2024).

Cultural Relevance: Content that does not reflect learners’ cultural contexts and
everyday realities risks poor engagement and comprehension (Apelehin et al.,
2025).

Curriculum Alignment: Ensuring that digital content aligns with country-specific
curricula and examination standards is vital for acceptance by schools and
regulatory bodies (Ibrahim, 2023).

Policy, Regulatory, and Institutional Challenges

Fragmented Policies: Many countries lack comprehensive digital education
strategies or have disjointed approaches spread across Ministries of Education, ICT,
and Communications (UNICEF, 2021b).

Data Privacy and Cybersecurity: Weak regulations around student data protection
raise concerns about privacy, security, and the ethical use of learner information
(UNESCO, 2021).

Procurement and Standards: The absence of clear procurement guidelines for
digital resources can result in substandard or incompatible technologies being
introduced (World Bank, 2025).

Social Inclusion and Equity Concerns

Gender Disparities: Girls and young women often face greater barriers to accessing
digital resources due to socio-cultural norms, safety concerns, and lower levels of
digital skills (Begum and Gul, 2025).

Disability Access: Many EdTech platforms remain inaccessible to learners with
disabilities, lacking features such as screen readers, subtitles, or adaptive interfaces
(UNESCO, 2025).
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e Socio-Economic Factors: Poverty continues to limit both access to and sustained

engagement with EdTech tools across different communities (World Bank, 2022).

Table 3: Summary of the challenges to EdTech expansion in Africa

Infrastructure Limited internet reach, unreliable Restricts access, disrupts learning
electricity, and scarce devices continuity

Affordability High data costs, expensive devices, Limits participation, risks
and unsustainable funding models programme sustainability

Digital Literacy =~ Gaps in teacher and learner tech skills, ~Underutilisation, reduced

lack of support systems

effectiveness

Content Language diversity, cultural relevance  Poor engagement, exclusion of non-
Localisation issues, curriculum misalignment colonial language speakers

Policy and Fragmented digital education policies,  Slows scaling, risks misuse of data
Regulation data privacy gaps

Inclusion and Gender gaps, disability access, Risk of deepening educational
Equity socioeconomic disparities inequality

Policy and Governance: Building Foundations for Sustainable EdTech in Africa
Effective policy frameworks and governance mechanisms are crucial to scaling and
sustaining educational technology (EdTech) in Africa. Well-designed policies promote
coherence, set standards, provide regulatory clarity, and mobilise resources; enabling
countries to harness EdTech’s full potential in an equitable and sustainable manner.

Current Policy Landscape in Africa
Research indicates that many African countries exhibit decentralised and varied
approaches to EdTech policy (Adeniran et al., 2023; Melese et al., 2024; Benkhadra, 2024).

e Kenyaintegrates ICT within its National Education Sector Strategic Plan (2018-
2022), supported by initiatives such as the Digital Literacy Programme and the
Kenya Education Cloud, under the Ministry of Education, reflecting a focus on
curriculum integration and digital content delivery (Ministry of Education, Kenya,
2019).

e Ethiopia embeds ICT in the Education Sector Development Plan VI (2021-2025),
aligning ICT efforts with national education objectives aimed at transforming
educational data systems digitally and improving educational quality through
technology integration (Federal Ministry of Education, Ethiopia, 2021).
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e Nigeriaenacted a standalone National Policy on ICT in Education in 2019,

developed by its Ministry of Education. This policy articulates ICT’s role in
transforming teaching and learning while addressing infrastructure and capacity
challenges (Federal Ministry of Education, 2019).

e Ghana has a separate ICT in Education Policy adopted in 2015 by its Ministry of
Education, targeting access expansion and quality enhancement through digital
tools (Ministry of Education, Ghana, 2015).

e South Africa has the National Integrated ICT Policy White Paper (2016) and the
more recent National Digital and Future Skills Strategy (2020), led by the Ministry
of Communication and Digital Technologies. These policies emphasize digital skills
development alongside ICT infrastructure in education (Department of
Communications and Digital Technologies, South Africa, 2016).

Rwanda has drafted an EdTech policy that is currently awaiting official approval, signaling
a growing commitment to developing a structured digital education framework
(Mastercard Foundation, 2025). Tanzania has established a National ICT Policy for
Education and Training, which aligns closely with its Basic Education Development Plan,
ensuring that technology integration supports broader educational objectives (Ministry of
Education, Science and Technology, 2024).

In Uganda, both a National ICT Policy and a National ICT in Education Policy are in place.
These aim to enhance digital learning and build teacher capacity, supporting the country’s
goals for improved educational access and quality (UNESCO, 2023). Meanwhile, Senegal is
actively implementing a National Digital Strategy which includes initiatives like Ecole
Numérique pour Tous (Digital School for All), designed to increase access to digital
education across the country (Société Senegal Numerique SA, 2021).

This diversity in policy types starting from integrated sector plans to independent ICT
policies highlights different approaches shaped by political, economic, and infrastructural
factors. While integration into broader education plans can ensure alignment with overall
education goals, standalone ICT policies can provide focused direction for technology
development and investment. However, across Africa, challenges such as limited budget
allocation, insufficient infrastructure, teacher training deficits, and frequent political
changes hamper consistent implementation and affect equitable access to EdTech
(NORRAG, 2025).

Recent continental efforts like the African Union Digital Education Strategy (2023-2028)
provide a regional framework to harmonise and accelerate digital education adoption in
line with the Continental Education Strategy for Africa (CESA), encouraging member states
to align national policies accordingly (African Union Commission, 2022).

The Future of EdTech in Africa: Emerging Trends and Opportunities

Africa's education system is changing rapidly, and the future of EdTech looks very
promising. This optimism is driven by new technological advancements, a more developed
ecosystem, and growing investments in the sector. Despite the challenges, emerging
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trends present exciting opportunities to enhance learning outcomes, promote inclusivity,

and boost economic growth.

EdTech and the African Continental Free Trade Area (AfCFTA)

The African Continental Free Trade Area (AfCFTA) presents significant opportunities for
EdTech providers to scale their solutions across borders, promoting cross-national
collaboration, innovation, and skills mobility (African Union, 2021). Harmonised regulations
and trade policies established under the AfCFTA can facilitate the dissemination of digital
education resources, making it easier for EdTech companies to operate in multiple
countries. This regulatory alignment can reduce barriers to entry, allowing for a more
seamless integration of educational technologies across diverse markets (World Bank,
2020).

As a result, regional hubs may emerge as leaders in EdTech development, attracting
investment and talent (Digital Defynd, 2024). By leveraging shared resources and expertise,
these hubs can also drive collaborative research and development initiatives, further
advancing the EdTech landscape in Africa. This collaborative environment not only benefits
learners but also contributes to the overall economic growth and development of the
continent.

Emphasis on Green and Sustainable EdTech

Environmental sustainability is now also a determining factor in technology use, and
especially in education. EdTech apparatuses of the future will focus on low-energy usage,
green devices, and recycled materials (Wazoplus, 2023). Not only is this a positive response
to environmental concerns, but as more learners and teachers are eco-savvy, this is also a
response that meets the needs of these kinds of learners and teachers.

Sustainable EdTech will also be in line with Africa’s climate agenda more broadly by
reducing e-waste and leading to responsible innovation (Adeniran et al, 2023).
Incorporating sustainability into the process of designing and developing education
technologies can mean that EdTech companies support a circular economy in which
resources are reused and recycled, instead of having a large footprint.

Increased Investment and Financing Innovations

Funding from impact investors and global development funds is increasing along with
private finance into African EdTech (HolonlQ, 2020). This increase is simply indicative of an
awareness of the potential role that technology can have in the education of the continent.
Other financing models like social impact bonds, outcome-based funding, and blended
finance are being developed to help scale EdTech funding solutions (Taguma et al., 2020).
These methods serve not just to bring in capital, but also to couple the financial gains with
social results that make investments meaningful in terms of education.
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Public-private partnerships as well as Universal Service Funds are also being considered by

governments to assist in acquiring digital infrastructure and devices (Digital Defynd, 2024).
Partnering with private sector actors allows governments to tap into other resources and
expertise in order to improve access to educational technology. As these financing practices
continue to develop, they have the potential of impacting the EdTech space in Africa
towards being more sustainable and inclusive, with the potential to positively impact
education for millions of learners.

As EdTech continues to grow and reshape learning across Africa, its expansion also brings
new realities that must be considered beyond educational outcomes alone. The increasing
use of digital learning platforms, smart devices, and online educational tools has made
learning more accessible, flexible, and engaging for many students. However, this rapid
technological adoption also means that more electronic devices are being produced, used,
and eventually discarded. While EdTech supports better access to education and improves
learning experiences, it also creates environmental pressures related to device
manufacturing, energy consumption, and electronic waste generation. As more schools,
learners, and institutions adopt digital learning solutions, it becomes important to also
examine how this technological progress can be balanced with environmental
sustainability. This makes it necessary to consider the environmental consequences of
EdTech growth, particularly the challenge of electronic waste management.

Environmental Impacts of EdTech (Electronic Waste)

The environmental impacts of EdTech are multifaceted, contributing to various forms of
waste and pollution. The generation of e-waste, which contains toxic materials, and energy
consumption are just a few examples. Discarded EdTech devices, such as computers and
smartphones, contain hazardous materials like lead and mercury, which can pollute soil,
water, and air if not disposed of properly (Udousoro et al., 2025). Moreover, the production
of EdTech devices requires resources, energy, and water, resulting in environmental
degradation and pollution. Some countries in Africa depend on used electronic products
imported from developed countries due to their affordability. These imports are often
mixed with non-functional products which are classified as hazardous waste. the flows of
used electronic products to meet the demand of the thriving young generation and EdTech
is facilitating transboundary hazardous waste trade. Although countries that receive large
quantities of such used products have well experiences technician that can repair and
refurbish most of such import, thereby extending their lifespan, they definitely become
waste sooner and non-functional parts replaced are not properly managed.

Worldwide, managing electronic waste (e-waste) presents a major environmental pollution
challenge, especially in developing nations where regulations are weak or non-existent
(Nnorom and Odeyingbo, 2020). This sector is largely controlled by informal, unregulated
operators who employ rudimentary recovery methods at small workshops and open sites.
These processes expose workers and nearby communities to severe environmental and
health hazards, including toxic fumes, heavy metal poisoning, and neurological disorders
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(Dai et al., 2020). The workforce is mostly composed of men and young boys, with women

often relegated to low-paying collection roles despite their substantial contributions. The
2024 Global E-waste Monitor highlights women's limited influence in negotiations and their
exclusion from decision-making, reflecting wider socio-cultural and economic
marginalization (Balde et al., 2024).

Informal operators typically collect e-waste door-to-door, offering small payments for
outdated devices, and then apply damaging methods like cable burning to extract copper
while discarding worthless components such as CRT glass improperly. These practices
contaminate the environment through ingestion, inhalation, and skin contact, affecting air,
soil, water, and sediment quality (Osibanjo and Nnorom, 2007; 2019; WHO, 2021;
Onuchukwu et al., 2024). Most workers lack personal protective equipment, increasing their
exposure to a variety of toxins. Despite the failure of formal systems to provide proper
disposal infrastructure, many people rely on informal channels due to the financial benefits
they offer (Dai et al., 2020).

To mitigate these environmental impacts, it's essential to adopt sustainable practices. This
can be achieved through sustainable procurement, proper disposal/recycling, and energy-
efficient design. Manufacturers of EEE products deployed in EdTech should be held
accountable for the environmental impact of their products throughout their entire
lifecycle. Additionally, encouraging digital practices that reduce waste, such as digital note-
taking and online documentation, can also help minimize the environmental footprint of
EdTech. By adopting these strategies, we can reduce the environmental impacts of EdTech
and promote a more sustainable future.

Conclusion
EdTech is playing an increasingly important role in reshaping education across Africa by

making learning more accessible, engaging, and better aligned with the needs of a rapidly
changing digital economy. The review shows that mobile learning platforms, artificial
intelligence—supported tools, culturally relevant digital content, and teacher development
programmes are helping to reduce long-standing barriers to education such as location,
cost, and limited learning resources. These technologies are creating new opportunities for
students to learn at their own pace while also supporting teachers in delivering more
interactive and personalised lessons. However, technology works best when it is supported
by strong institutions, reliable infrastructure, and policies that encourage equitable access
to digital education.

Despite these positive developments, important challenges remain. Many parts of the
continent still struggle with weak internet connectivity, high data costs, and unequal access
to digital devices, particularly in rural and low-income communities. There is also limited
long-term research showing how EdTech interventions directly influence academic
performance, employability outcomes, and social mobility across different African
contexts. Future research should focus on measuring the real educational impact of EdTech
over time, exploring how cultural and socio-economic factors influence technology
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adoption, and examining how digital learning tools can be designed to better support

diverse learners. From a policy perspective, stronger collaboration between governments,
private companies, educators, and international partners will be essential for building
sustainable digital education ecosystems. Investing in infrastructure, improving digital
literacy, and promoting inclusive education policies will help ensure that the benefits of
EdTech reach more learners while supporting Africa’s broader development goals.

Overall, the growth of EdTech in Africa represents an important opportunity to strengthen
education systems and support economic development. With continued investment,
thoughtful policy implementation, and inclusive innovation strategies, digital education
can play a meaningful role in preparing Africa’s young population for future work and global
competitiveness.
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