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Abstract 

Educational inequality remains a profound challenge in rural sub-Saharan Africa. Despite 

high school enrolment, most children fail to attain basic literacy and numeracy. Rural 

schools face severe teacher shortages, overcrowding, and weak infrastructure. AI-powered 

educational technologies including adaptive tutors, automated assessment tools, and 

language models offer new ways to personalize learning at scale. This paper reviews 

recent empirical evidence and policy reports on AI in African education. Landmark trials 

show that AI-driven tutoring can yield very large gains: for example, a World Bank 

RCT in Nigeria found that secondary students using a GPT-4–based tutor (under teacher 

supervision) achieved test-score gains around 0.30 SD (≈1.5–2 years of learning) in six 

weeks. Likewise, an SMS-based adaptive math program in Kenya (ElimuLeo) significantly 

improved math skills, attendance, and grade progression for students in off-grid 

households. Speech-recognition models (e.g. Whisper V2) now transcribe Ghanaian 

pupils’ oral reading with ~86.5% accuracy and yield reading-fluency scores correlating 

0.96 with human ratings. These cases demonstrate AI’s potential to extend high-quality 

instruction to underserved learners. However, pervasive barriers remain: unreliable 

electricity/connectivity, linguistic diversity, lack of local content, and limited teacher 

training. For instance, only ~24% of secondary teachers in SSA are trained in digital tools, 

and many schools lack power or internet. This review synthesizes the literature on AI’s 

educational impact, examines contextual challenges (infrastructure, language, pedagogy), 

and identifies best practices. We find that AI interventions are most effective when teacher-

led and localized: UNESCO recommends eight principles (e.g. “start offline,” “build 

African language data,” “keep teachers in the loop,” “equity-cantered”) for scaling AI 

in African schools. In many trials, gains were highest when teachers integrated AI as a 

tutoring aid rather than as a standalone solution. We discuss how AI can complement 

existing methods (e.g. TaRL). Finally, we outline evidence-based policy actions from 

expanding rural connectivity to funding local-language AI curricular that can harness 

AI to help close educational gaps. 

Keywords: AI in Education; Educational Inequality; Rural Africa; Adaptive Learning; 

Digital Divide; Learning Poverty; AI Policy; Teacher Training. 

Introduction 

Across rural sub-Saharan Africa, millions of children attend school but learn too little. Primary 

school enrolment rates have risen sharply, yet learning outcomes lag far behind global norms. 

Recent estimates indicate that in 2019 roughly 86% of ten-year-olds in SSA could not read a 

simple text (the highest “learning poverty” of any region) (UNESCO Institute for Statistics & 

World Bank, 2022). These learning deficits are among the largest documented globally and 

represent substantial educational inequalities (Evans & Yuan, 2022). Even after years of 
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schooling, most students fail to master basic literacy and numeracy. These deficits entrench 

poverty and limit economic opportunity. Reducing educational inequality is therefore critical 

for development (UNESCO, 2025).  

This learning crisis is largely driven by structural constraints in rural schools. Classrooms are 

typically overcrowded and staffed by underqualified or overburdened teachers. Many schools 

lack essential infrastructure electricity, libraries, laboratories, and even textbooks—and 

students must often travel long distances to learn. According to UNESCO Institute for Statistics 

and World Bank (2022), such deficits contribute to stagnant learning, with large shares of 

students completing primary school without achieving grade-level competencies. Inequalities 

are especially severe for marginalized groups, including girls, ethnic minorities, and students 

in the most remote communities (UNESCO, 2024; UNESCO Institute for Statistics & World 

Bank, 2022).  

At the same time, artificial intelligence (AI) and digital technologies are advancing rapidly. AI-

driven educational tools hold promises to address some of these gaps. By personalizing 

instruction, automating assessments, and providing on-demand tutoring, AI can in principle 

extend learning opportunities beyond what scarce teachers alone can deliver (UNESCO, 2024). 

For example, adaptive learning platforms can tailor practice problems to each student’s level 

(Innovations for Poverty Action, 2021); large language models (LLMs) can generate 

explanations or drill exercises (International Rescue Committee et al., 2024; UNESCO, 2024); 

and speech-recognition systems can automate grading or reading practice (Henkel et al., 2023). 

Early evidence suggests these tools can produce substantial learning gains when well 

implemented (Létourneau et al., 2025; De Simone et al., 2026; Vota, 2025).  

This paper examines the question: Can AI reduce educational inequality in rural Africa? 

We synthesize recent empirical studies, large-scale evaluations, and policy reports to assess the 

effectiveness of AI-based interventions in low-resource African contexts (UNESCO, 2024, 

2025; International Rescue Committee et al., 2024). We pay particular attention to foundational 

learning (reading and mathematics) in rural schools and communities. We begin by reviewing 

key evidence on AI tutoring and assessment (Section 4), including findings from adaptive 

tutoring, intelligent tutoring systems, and AI-supported literacy assessment (Innovations for 

Poverty Action, 2021; Henkel et al., 2023; Létourneau et al., 2025). We then discuss the 

underlying theory and methods (Sections 5–6), and analyze contextual challenges notably 

infrastructure, language, and teacher capacity that affect AI implementation (Section 7) 

(UNESCO, 2024). We derive findings on what works and under what conditions (Section 8), 

drawing on recent evidence from Nigeria and other African contexts (De Simone et al., 2026; 

Vota, 2025). Based on this synthesis, we propose concrete policy measures to responsibly scale 

AI in education (Section 9), consistent with UNESCO's guidance on equitable AI adoption 

(UNESCO, 2024, 2025). We also identify limitations and future research priorities (Section 

10). Throughout, we keep the focus on inequality: Who benefits from AI? Does it reach the 

poorest, girls, and off-grid learners, or does it risk widening existing educational disparities? 

We conclude by assessing AI's potential as part of broader strategies to achieve inclusive and 

equitable quality education under Sustainable Development Goal 4 (SDG 4) (UNESCO, 2025).  

 

 

https://restitutionlawreview.co.uk/


 

Volume 34, No. 2 [2026] RLR ISSN: 1351-170X 
 

RESTITUTION LAW REVIEW 

https://restitutionlawreview.co.uk     MARENEX PRESS 

88 

Background: Educational Inequality in Rural Africa 

Despite gains in access, rural African students face stark inequities. Three-quarters of families 

in SSA lack internet access, making digital learning out of reach for many (UNESCO, 2025). 

Overloaded teachers struggle to give individualized attention. According to ALU's recent 

report, the average SSA primary classroom has 40+ students (nearly double the global average) 

and only 24% of secondary teachers are trained to use digital tools. Infrastructure is weak: 

many schools lack electricity, libraries or even basic furniture. Seasonal poverty (e.g. children 

pulled into farm work) and health shocks (malaria, malnutrition) further interrupt learning 

(UNESCO, 2024). In this context, educational outcomes are low: as cited, roughly 86% of 

children in SSA could not read proficiently by age 10 (pre-COVID) (UNESCO Institute for 

Statistics & World Bank, 2022). That share has only worsened after pandemic disruptions 

(UNESCO, 2025).  

The consequences are profound: schooling fails to deliver human capital. As the World Bank 

warns, "reopening schools does not heal the scars" unless instructional quality improves. Left 

unaddressed, these inequalities threaten intergenerational poverty and gender gaps (since girls 

often fall further behind). Therefore, innovations that can cheaply deliver quality instruction—

especially targeted at marginalized learners—are urgently needed (UNESCO, 2024; 

International Rescue Committee et al., 2024). Evidence from AI-supported educational 

interventions, including adaptive tutoring and intelligent tutoring systems, suggests that well-

designed technologies can improve foundational learning outcomes in resource-constrained 

settings (Innovations for Poverty Action, 2021; Létourneau et al., 2025; De Simone et al., 2026; 

Vota, 2025), while studies on educational effect sizes indicate that targeted instructional 

interventions can generate meaningful learning gains (Evans & Yuan, 2022). Speech-based AI 

assessment systems also demonstrate the potential to strengthen literacy assessment in low-

resource African contexts (Henkel et al., 2023).  

Why AI Matters 

Artificial intelligence is emerging as a potentially transformative tool for low-cost, large-scale 

educational support (UNESCO, 2024, 2025; International Rescue Committee et al., 2024). 

Unlike static textbooks or one-size-fits-all classroom lectures, AI systems can adapt to each 

student. For example, an AI tutor can diagnose a learner’s weaknesses in real time and provide 

customized practice, pacing, and feedback (Létourneau et al., 2025). In resource-poor rural 

settings, AI could thus act as a force multiplier: a single teacher equipped with an AI tutor might 

serve many more students effectively (International Rescue Committee et al., 2024; De Simone 

et al., 2026).  

Moreover, AI can automate routine tasks that currently burden teachers. Systems can 

automatically grade quizzes, track progress, or generate lesson materials, freeing teachers to 

focus on higher-value interactions. Language models can create exercises or explanations in 

the local curriculum on demand (UNESCO, 2024). Speech-recognition can enable oral 

assessments and reading practice without a trained evaluator present (Henkel et al., 2023).  

Importantly, AI tools can operate offline or on low-end devices. New “TinyML” and mobile 

versions of AI allow even basic smartphones or solar-powered tablets to run adaptive lessons 

without continuous internet. This is key in rural Africa, where connectivity is sparse. UNESCO 

emphasizes that “small language models on low-cost devices can power quick checks, same-
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day regrouping, and level-matched practice in local languages” even in low-connectivity 

settings (UNESCO, 2025). In other words, AI solutions can be designed to fit the context.  

AI also promises to help diversify content. Many African countries have dozens of languages 

and dialects. Traditional resources often exist only in colonial languages, but AI-driven 

translation and content-generation can create learning materials in mother tongues (UNESCO, 

2025). For example, community-driven NLP initiatives like Masakhane are building datasets 

for African languages, enabling AI tutors to teach in local vernaculars (UNESCO, 2025).  

These capabilities align with SDG4’s goals of equity and inclusivity. Global agencies now 

recognize that AI can “address some of the biggest challenges in education” if used wisely 

(UNESCO, 2024). At the 2024 SDG4 Summit, UNESCO recommended a “human-cantered” 

AI approach that closes digital divides rather than widening them (UNESCO, 2025).  

However, enthusiasm must be balanced with caution. Many African classrooms lack the 

supporting conditions (power, connectivity, training) for standard EdTech, let alone AI. There 

are also risks: biased content, privacy concerns, and the need to keep teachers at the core 

(UNESCO, 2024). This review weighs the evidence of AI’s impact against these practical 

constraints, while considering empirical findings from AI tutoring, intelligent tutoring systems, 

and adaptive learning interventions in low-resource contexts (Evans & Yuan, 2022; Innovations 

for Poverty Action, 2021; Létourneau et al., 2025; International Rescue Committee et al., 2024; 

De Simone et al., 2026; Vota, 2025).  

Literature Review 

We identified empirical studies and reports (2016–2026) that evaluate AI or AI-like 

interventions in African education (Henkel et al., 2023; International Rescue Committee et al., 

2024; De Simone et al., 2026; Vota, 2025). This includes randomized trials, quasi-experiments, 

and major multi-country reports (Evans & Yuan, 2022; UNESCO, 2024; UNESCO Institute 

for Statistics & World Bank, 2022). We focus on initiatives explicitly using AI or machine 

learning, and on rigorous evaluations whenever possible (Innovations for Poverty Action, 

2021; Létourneau et al., 2025; UNESCO, 2025). 

Generative AI and Personalized Tutoring 

The most striking evidence comes from a recent randomized controlled trial in Nigeria using 

GPT-4 as a tutor (De Simone et al., 2026; Vota, 2025). In this study, high-school students in 

Edo State participated in a six-week after-school program led by teachers. In each session, 

students worked in pairs with Microsoft Copilot (GPT-4) on English curriculum exercises 

under teacher guidance. The goal was to prompt reasoning and feedback rather than shortcuts 

(De Simone et al., 2026; Vota, 2025). 

The results were remarkable. Students in the AI-tutoring group outperformed controls by about 

0.30 standard deviations (SD) on a final English assessment (De Simone et al., 2026). In 

practical terms, this gain equates to roughly 1.5 years of schooling in six weeks (De Simone et 

al., 2026; Vota, 2025), far exceeding typical learning gains. Gains were significant not only in 

targeted English skills but also appeared in broader school exams suggesting transfer of 

learning. Importantly, gender gaps narrowed: female students, who started with lower baseline 

scores, experienced even larger relative gains (Vota, 2025). Attendance played a role too 

students who attended more sessions learned more, with no evidence of diminishing returns 

(De Simone et al., 2026; Vota, 2025). 
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This trial indicates that classroom-embedded AI tutors can dramatically accelerate learning 

when carefully implemented. Key features included active teacher facilitation (“conductors” 

guiding AI use), curriculum alignment, and structured prompts. It was not AI alone, but AI 

within a pedagogy, that drove results (De Simone et al., 2026; Vota, 2025). The VoxDev 

summary notes that the AI-assisted program “outperformed around 80% of [education] 

interventions” in developing countries (De Simone et al., 2026). Such effect sizes (0.30 SD) 

greatly exceed the median ~0.10 SD typical of education programs (Evans & Yuan, 2022).  

Another example is the UNESCO PIONEER framework, which highlights a similar Nigeria 

teacher-in-the-loop pilot (the GPT-4 trial above) as a showcase. UNESCO’s recent report 

stresses that GenAI can accelerate proven teaching practices (like Teaching-at-the-Right-

Level) by enabling rapid diagnose-practice cycles, even offline (UNESCO, 2025; International 

Rescue Committee et al., 2024). The report’s eight principles—e.g. “keep teachers in the lead” 

and “build African language data”—reflect lessons learned from these pilots (UNESCO, 2025; 

UNESCO, 2024). 

Low Bandwidth Adaptive Learning (SMS/Offline) 

Crucially, large learning gains are not limited to high-end AI models. Even simple, low-

bandwidth tools have shown impact. In rural Kenya, Precision Development’s ElimuLeo 

platform delivered adaptive math quizzes via SMS text messages. Two randomized evaluations 

(2020–21) with over 11,000 households tested ElimuLeo during COVID-19 school closures 

(Innovations for Poverty Action, 2021). Households without electricity (and thus no alternative 

e-resources) had children who opted into ElimuLeo at higher rates and used it more intensively 

(Innovations for Poverty Action, 2021). 

The outcomes were significant: children in the ElimuLeo group (especially in off-grid homes) 

scored higher on math tests and were more likely to attend school and advance to the next grade 

compared to controls (Innovations for Poverty Action, 2021). In contrast, students from better-

connected households showed little difference—presumably because they had other learning 

supports. In short, the SMS tutoring closed gaps by reaching the most disadvantaged students. 

As IPA reports, “children in households without electricity were also more likely to attend 

school and advance to the next grade, while there was no impact for households with 

electricity” (Innovations for Poverty Action, 2021). This shows that even modest AI-driven 

tools (algorithmic question selection via SMS) can yield improved learning and schooling 

outcomes for rural learners.  

Similarly, other basic tech interventions—mobile apps with offline lessons, tablet-based tutors, 

etc.—have produced measurable gains in SSA (UNESCO, 2024; International Rescue 

Committee et al., 2024). For example, tablet math programs in Malawi and Uganda (though 

not strictly AI, but adaptive apps) achieved literacy and numeracy improvements in RCTs 

(Evans & Yuan, 2022). These studies underscore that technology-enhanced learning, even 

without internet, can mitigate resource constraints. The key is tailoring to context and targeting 

those left behind (UNESCO, 2024, 2025; Létourneau et al., 2025). 

AI for Assessment and Feedback 

Aside from tutoring, AI can aid in assessing learning cheaply and frequently. A notable study 

in Ghana used state-of-the-art speech models to automate oral reading fluency (ORF) tests for 

primary students (Henkel et al., 2023). Traditionally, ORF—having a child read aloud while a 

teacher times and scores mistakes—is labor-intensive. The researchers applied Whisper V2 (a 
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pretrained neural speech model) to audio recordings of Ghanaian pupils reading. The AI 

transcriptions had a word-error-rate of ~13.5%, nearly matching the model’s performance on 

adult speech (Henkel et al., 2023). When using these transcripts to compute fluency scores, the 

AI results correlated 0.96 with expert human scores (Henkel et al., 2023). In effect, the AI 

provided near-human accuracy in automatically grading reading.  

This is significant for equity: automated assessment can identify struggling students early and 

at scale, even where no qualified testers exist. Such tools reduce the bottleneck of teacher time. 

As the authors note, “using large-scale speech models to assess ORF may be feasible to 

implement and scale in lower-resource, linguistically diverse contexts” (Henkel et al., 2023). 

Similar AI tools could evaluate math problem-solving (via image recognition), or detect 

misconceptions from written answers. While assessment alone doesn’t teach, it is critical 

infrastructure for measuring and addressing learning gaps, which is a prerequisite for 

improving outcomes (UNESCO, 2024; International Rescue Committee et al., 2024).  

Other Recent AI Driven Initiatives 

Beyond these case studies, a growing number of pilot projects and reports document AI in 

African classrooms. For example, M-Shule in Kenya uses AI chatbots and SMS to tutor 

primary school students in math and English, with RCTs underway (International Rescue 

Committee et al., 2024). World Bank and UNESCO documents describe pilots of tablet-based 

AI tutors and chatbots in Rwanda, Senegal, and South Africa (UNESCO, 2024, 2025). An ALU 

report highlights AI projects in Ghana, Nigeria, Rwanda and elsewhere, noting that AI can 

personalize, localize, and scale learning in contexts where teacher training is weak 

(International Rescue Committee et al., 2024; UNESCO, 2025). Importantly, meta-analyses of 

AI in K–12 education (though mostly from higher-income settings) generally find positive but 

moderate learning gains (Létourneau et al., 2025); these effects may be amplified in poorer 

contexts where any quality input is scarce (Evans & Yuan, 2022).  

Overall, the literature suggests consistent patterns: (1) AI-powered tutors and tools can produce 

large learning gains for needy students (De Simone et al., 2026; Vota, 2025), (2) these gains 

are greatest when the technology is integrated into teacher-led routines (UNESCO, 2024; 

International Rescue Committee et al., 2024), and (3) simple, low-tech AI systems can benefit 

the most disadvantaged (e.g. off-grid) learners (Innovations for Poverty Action, 2021). 

However, nearly all studies emphasize supportive conditions: periodic human facilitation, 

localized content, and stable delivery (UNESCO, 2024, 2025). 

Theoretical Framework 

To interpret these findings, we draw on theories of human capital, equity, and technology 

adoption. Human Capital Theory posits that education raises individual productivity and 

economic growth. Under this lens, AI interventions are inputs that enhance the quality of 

schooling, potentially yielding high returns if they close skill gaps (Evans & Yuan, 2022; 

UNESCO, 2025). The huge effect sizes observed (e.g. ~1.5 years gained) imply dramatic 

boosts in human capital for participants (De Simone et al., 2026; Vota, 2025).  

Capability Approach: Amartya Sen’s framework highlights that true educational opportunity 

is measured by capabilities – what learners can actually do. From this perspective, AI helps 

extend capabilities by providing new modes of instruction that were otherwise inaccessible. An 

offline AI tutor in the village or a local-language chatbot gives a child capabilities they didn’t 
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have (e.g. to receive personalized feedback) (UNESCO, 2024; International Rescue Committee 

et al., 2024). 

Digital Divide and Diffusion: The digital divide theory warns that technology can widen 

inequalities if only the resource-rich benefit. Our evidence affirms that potential: students with 

power and internet in Kenya (ElimuLeo) showed less effect because they already had resources 

(Innovations for Poverty Action, 2021). Thus, an equity lens suggests AI policies must 

explicitly target the “have-nots” (rural, off-grid, girls). Diffusion of innovation theories also 

remind us that adoption depends on compatibility, training, and perceived usefulness. The 

Ethiopian et al. (sic?) educational technology literature finds that teacher attitudes and training 

strongly influence success. We see this in the trials: teacher “buy-in” and facilitation were 

crucial (De Simone et al., 2026; Vota, 2025; UNESCO, 2024). 

Finally, Critical and Ethical Perspectives: Even as we highlight benefits, critical theory 

warns of AI’s risks: algorithmic bias (if models trained on Western data), data privacy 

violations, and the danger of de-skilling teachers. UNESCO’s ethical guidelines stress 

protecting children’s data and maintaining human oversight (UNESCO, 2024, 2025). Any 

theoretical framework thus includes considerations of justice and ethics. 

In summary, theory suggests AI can be a powerful enabler for human capital in underserved 

contexts, but requires deliberate policies to ensure equitable diffusion and to address ethical 

concerns (UNESCO, 2024; International Rescue Committee et al., 2024; Evans & Yuan, 2022).  

Methods 

This work is a systematic literature review of recent evidence on AI in African education. We 

searched academic databases (Google Scholar, JSTOR) and institutional archives (World Bank, 

UNESCO, UNICEF, IPA, African education NGOs) for publications (2016–2026) on 

AI/EdTech in sub-Saharan Africa. Search queries included combinations like “AI education 

Africa RCT,” “adaptive learning Kenya,” “AI tutor Nigeria,” and “generative AI in Sub-

Saharan education.” We prioritized studies meeting the following inclusion criteria: (a) focused 

on educational settings in Africa (particularly rural or low-resource); (b) used AI or adaptive 

technology in teaching/assessment; (c) reported empirical evaluation (RCTs, quasi-

experiments, or case studies) or authoritative analysis (reports, white papers). Time frame 

emphasis was on the last 5–7 years to capture the latest technologies (e.g. GPT-3/4) and up-to-

date outcomes (Henkel et al., 2023; Innovations for Poverty Action, 2021; International Rescue 

Committee et al., 2024; UNESCO, 2024; UNESCO, 2025; De Simone et al., 2026; Vota, 2025).  

The result was a set of ~20 key sources: peer-reviewed articles (e.g. Henkel et al., 2023), major 

NGO/World Bank evaluations (e.g. Nigeria RCT) (De Simone et al., 2026; Vota, 2025), and 

global reports (UNESCO, UNESCO Institute for Statistics & World Bank, 2022; UNESCO, 

2024, 2025). We abstracted data on interventions, study design, sample, outcomes, and 

contextual factors. Given the diversity of study designs, we synthesized findings qualitatively 

rather than meta-analyzing effect sizes. Thematic analysis identified recurring enablers and 

barriers. This narrative synthesis integrates rigorous results (e.g. RCT effect sizes) with broader 

evidence (policy guidance, practitioner insights) (Evans & Yuan, 2022; UNESCO, 2024; 

International Rescue Committee et al., 2024).  

Limitations of methods: Our review is constrained by published work; many AI pilots may 

exist without formal publication. We relied on English-language sources. Also, because this 

field is emerging, even our “recent” window (up to 2026) includes relatively few fully-
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published trials (some are in-progress or in reports). We note where data was not reported (e.g. 

some RCTs cite percentages but not raw test gains); unknown details are described as such. 

(Létourneau et al., 2025; UNESCO, 2024; UNESCO, 2025).  

Analysis: Contextual Challenges 

AI’s promise faces on-the-ground constraints. We group the main barriers into three categories: 

Infrastructure and Connectivity 

The most obvious challenge is infrastructure. Many rural schools lack reliable electricity, let 

alone internet. For example, nearly 60% of primary schools in SSA have no electricity 

(UNESCO, 2025; UNESCO Institute for Statistics & World Bank, 2022). Even where solar 

power exists, internet backhaul is often unavailable or prohibitively expensive. Thus, AI 

solutions must often be offline-capable. Trials typically used either SMS (which works on basic 

phones via any cellular network) or pre-loaded devices. The Nigerian GPT-4 trial relied on 

school computer labs with internet for the Copilot sessions (De Simone et al., 2026; Vota, 

2025); this setting may not exist in poorer villages. The Kenyan SMS trial, by contrast, was 

designed for zero-internet homes and succeeded because it met learners “where they are” 

(Innovations for Poverty Action, 2021).  

Connectivity also affects adoption. The Nigeria trial suffered frequent power/internet outages 

(De Simone et al., 2026; Vota, 2025). Even with disruptions, learning gains were achieved, but 

scaling would require national investments in infrastructure (e.g. government programs for 

school electrification or rural broadband). African countries and donors have begun addressing 

this (e.g. off-grid solar programs, education-specific telecom partnerships), but coverage 

remains patchy (UNESCO, 2024, 2025).  

In summary, infrastructure is the single biggest limiting factor. Any AI-in-education initiative 

must plan for low or intermittent connectivity. This means offline-first design (like pre-

downloaded apps or SMS), battery power solutions, and simple user interfaces. International 

guidelines echo this: UNESCO explicitly advises to “start offline” and use low-cost devices 

(UNESCO, 2025; UNESCO, 2024).  

Language and Curriculum Alignment 

Africa’s linguistic diversity presents another hurdle. Africa has over 2,000 languages, many 

without written educational materials. Most current AI (LLMs, speech models) are trained on 

global languages (English, French, Arabic) and perform poorly on African accents or languages 

unless specifically fine-tuned. The Ghana ORF study used Whisper V2 “out of the box” and 

surprisingly got good results on Ghanaian English reading (Henkel et al., 2023). However, 

Whisper had been trained on vast speech corpora that likely included some varieties of English. 

For local languages (Swahili, Amharic, Yoruba, etc.), specialized models or data are needed. 

Community efforts like Masakhane are addressing this by crowdsourcing datasets for African 

languages (UNESCO, 2025; International Rescue Committee et al., 2024). Until more data 

exists, AI tutors may be limited to lingua francas. However, pilot projects are pushing on this 

front: UNESCO notes “small language models on low-cost devices can ... deliver level-

matched practice in local languages” with the right training data (UNESCO, 2025).  

Curriculum alignment is also crucial. In the Nigeria trial, AI prompts were crafted to match 

local curricula (English grammar, writing, etc.) (De Simone et al., 2026; Vota, 2025). Off-the-

shelf chatbots could produce irrelevant content unless carefully guided. Therefore, content 

localization (aligning AI outputs to national syllabi) and translation are necessary for curricular 

https://restitutionlawreview.co.uk/


 

Volume 34, No. 2 [2026] RLR ISSN: 1351-170X 
 

RESTITUTION LAW REVIEW 

https://restitutionlawreview.co.uk     MARENEX PRESS 

94 

relevance. This requires collaboration between educators and technologists. UNESCO’s eight 

principles highlight building African language data and local expertise for this reason 

(UNESCO, 2025; UNESCO, 2024).  

Teacher Capacity and Pedagogy 

Perhaps paradoxically, teachers remain central to successful AI use. All prominent case studies 

involved a teacher-in-the-loop rather than replacing teachers. In Edo State, teachers began each 

session, co-prompted the AI, and led reflections (De Simone et al., 2026; Vota, 2025). Feedback 

from that trial indicates teachers became supportive after seeing students improve (Vota, 2025). 

Similarly, Kenya’s ElimuLeo required parents or community volunteers to encourage usage, 

indirectly involving adults in the process (Innovations for Poverty Action, 2021). 

This suggests that for AI to reduce inequality, teachers need to be part of the innovation. Two 

issues arise: training and attitudes. Many rural teachers have little digital literacy. As ALU 

reports, most teachers have never used computers before. The Nigerian trial spent initial weeks 

teaching basic computer skills to students (Vota, 2025; De Simone et al., 2026). Scaling AI in 

schools will demand substantial teacher training in how to integrate these tools into lessons. 

Without it, even the best AI software may sit unused or misused. UNESCO and others advise 

keeping teachers in the lead and providing them with AI competency frameworks (UNESCO, 

2024, 2025).  

Pedagogically, teachers also need to adapt to an AI-augmented classroom. The risk of cognitive 

offloading (students letting AI do the thinking) was addressed in Nigeria by careful prompt 

design and teacher oversight (De Simone et al., 2026; Vota, 2025). Such measures must be 

standard to ensure AI promotes learning, not shortcuts. Finally, curriculum policies should 

evolve: for instance, including “AI literacy” outcomes, or encouraging use of open educational 

resources (UNESCO, 2024; International Rescue Committee et al., 2024).  

Findings 

Synthesizing the evidence and analysis yields several key conclusions: 

1. AI can significantly boost learning outcomes for underserved students: The RCT in 

Nigeria showed enormous gains (~0.3 SD) in just 6 weeks of GPT-4 tutoring (De Simone et 

al., 2026; Vota, 2025); this far exceeds typical programs (median ~0.10 SD) (Evans & Yuan, 

2022). Crucially, gains were equity-enhancing: rural girls and better performers made 

especially large strides (Vota, 2025). Similarly, Kenya’s SMS tutoring raised math proficiency 

and attendance among off-grid children (Innovations for Poverty Action, 2021). These results 

suggest AI can be a game-changer if deployed to those who lack resources.  

2. Effective AI programs are teacher-supported and pedagogically grounded: In all cases, 

human facilitation was critical. UNESCO and studies agree that AI tools serve best as tutoring 

aids, not autonomous teachers (UNESCO, 2024, 2025; International Rescue Committee et al., 

2024; De Simone et al., 2026). The “teacher-in-loop” approach helps maintain quality and 

keeps students engaged. Technical efficacy depends on this human–AI synergy.  

3. The largest equity gains come from low-tech AI solutions: Tools that work on basic 

phones or offline hardware may actually reduce gaps more than cutting-edge models that need 

connectivity. The ElimuLeo SMS tutor had its biggest impact on villages with no electricity 

(Innovations for Poverty Action, 2021). Similarly, an offline quiz app or preloaded tablet can 

reach students no internet can. High-end AI (like GPT-4) shows what’s possible, but SMS bots 
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and rule-based tutors may prove more scalable in the near term (UNESCO, 2025; International 

Rescue Committee et al., 2024).  

4. Barriers and risks remain significant: Outage-prone power and networks, lack of devices, 

and language gaps constrain what can be implemented now. Moreover, many studies have been 

short-term pilots. We lack long-run evidence on retention of gains, or on system-wide adoption. 

There is also the risk of exacerbating inequality if only urban or wealthy areas get AI 

enhancements. The principles from UNESCO emphasize these concerns: equity and privacy 

must guide AI rollout (UNESCO, 2024, 2025; International Rescue Committee et al., 2024).  

5. Complementarity with existing interventions: AI tools appear most promising when 

combined with proven pedagogies. For example, AI can supercharge “teaching-at-the-right-

level” or remedial programs by automating practice and assessment. Policy reports suggest that 

AI supports structured remediation (diagnose-practice cycles) more than it replaces classrooms 

(UNESCO, 2025; International Rescue Committee et al., 2024).  

Discussion and Policy Implication 

The evidence suggests that AI has genuine potential to help close educational gaps in rural 

Africa – if it is implemented thoughtfully. Key policy implications include: 

• Invest in Adaptive, Offline EdTech: Governments and donors should fund development and 

deployment of AI-based tutoring tools that require minimal infrastructure. This could include 

SMS- or Bluetooth-based learning apps, solar-powered tablets preloaded with adaptive lessons, 

and text-to-speech systems for local languages. (For example, a “virtual tutor on a USB stick” 

for rural schools.) Such tools should target foundational skills (literacy/numeracy) in local 

curricula. Pilot programs should partner with Ministries of Education to ensure alignment with 

exam standards (Innovations for Poverty Action, 2021; UNESCO, 2024; International Rescue 

Committee et al., 2024).  

• Expand Rural Connectivity and Power: Broader infrastructure improvements remain 

essential. Policymakers should integrate education and energy policy by, for instance, installing 

solar panels in schools and expanding internet coverage. Mobile operators can be engaged to 

offer educational data packages. Even intermittent connectivity can suffice if core content can 

sync opportunistically. Public-private partnerships (like telecom–ministry partnerships) can 

reduce costs (UNESCO, 2024, 2025; UNESCO Institute for Statistics & World Bank, 2022).  

• Support Local Content and Languages: Governments should actively fund content 

localization. This includes supporting initiatives like Masakhane (for African language 

corpora) and local AI startups. Curriculum developers can work with AI researchers to curate 

local knowledge (folk tales, history) for generative models. An “AI in Education” fund could 

grant seed money to educators creating open-source, open-license content in national 

languages. This respects UNESCO’s principle to “build African language data” (UNESCO, 

2025; UNESCO, 2024; International Rescue Committee et al., 2024).  

• Train and Incentivize Teachers: To keep “teachers in the lead,” teacher education programs 

must now include digital literacy and AI-usage training. Ministries should organize workshops 

on blended learning, show how AI can aid teaching, and create incentive structures (e.g. teacher 

rewards for integrating AI tools). This echoes recommendations for professional learning 

communities and ICT training. Partnerships with teacher unions and NGOs can help scale such 

training (UNESCO, 2024, 2025).  
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• Ensure Inclusion and Equity: Special measures should ensure marginal groups benefit. For 

example, programs could prioritize girls or disabled students by providing devices (with 

screen-reading AI or Braille translation). Data monitoring should track usage gaps. Education 

policy should explicitly state that AI solutions must narrow disparities, in line with UNESCO’s 

“equity at the center” guidance (UNESCO, 2024, 2025).  

• Ethical and Data Governance: As digital records proliferate, governments must enact 

policies to protect student data privacy. AI companies and schools should follow clear protocols 

(e.g. anonymizing data). Regulation can also mandate that AI content be age-appropriate and 

bias-checked. For instance, Ministry guidelines could require transparency on what data an AI 

tutor uses (UNESCO, 2024; International Rescue Committee et al., 2024).  

• Ongoing Research and Evaluation: Government and donors should support rigorous 

evaluation of AI interventions. Funds for independent RCTs and impact evaluations are needed, 

especially in different countries and age groups. A central repository of results (perhaps an 

“EdTech Observatory”) would help share what works. This aligns with the principle of “rapid 

evaluation” for benchmarks (Evans & Yuan, 2022; UNESCO, 2025; Létourneau et al., 2025).  

These measures form a policy roadmap. We summarize them in Table 1 (next page), which lists 

priority actions, implementation steps, responsible actors, approximate costs, and timelines. 

 

Table1: Recommended Policy Actions for AI in Rural Education 

Policy Action Implementation 

Steps 

Responsible Actors Approximate 

Cost 

Timeline 

Deploy Offline 

AI Tutors 

Provide low-

cost, offline AI 

learning devices 

(e.g. tablets, 

USB drives) 

with adaptive 

lessons in 

math/reading 

(UNESCO, 

2024, 2025; 

International 

Rescue 

Committee et 

al., 2024; 

Innovations for 

Poverty Action, 

2021). 

• Partner with 

EdTech companies 

to develop/adapt AI 

tutor apps for local 

curriculum 

(UNESCO, 2024; 

International 

Rescue Committee 

et al., 2024). 

• Procure devices or 

pre-loaded media; 

distribute to rural 

schools (UNESCO, 

2025). 

• Train local 

facilitators or older 

students to guide 

usage (Létourneau 

et al., 2025; 

UNESCO, 2024). 

MoE & ICT 

Ministries; Local 

EdTech firms; 

NGOs; Donors 

Moderate 

(device & dev 

costs) 

1–3 years 
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Improve Rural 

Connectivity & 

Power Expand 

electricity and 

internet access 

in schools 

(UNESCO 

Institute for 

Statistics & 

World Bank, 

2022; 

UNESCO, 2024, 

2025). 

• Invest in solar kits 

or microgrids for 

schools (UNESCO, 

2025). 

• Subsidize mobile 

broadband or 

community Wi-Fi 

for education 

(UNESCO, 2024). 

• Negotiate 

educational data 

plans with telecoms 

(UNESCO, 2025). 

MoE, ICT/Telecom 

ministries; Power 

utilities; Telecom 

operators; 

International donors 

High 

(infrastructure 

projects) 

3–7 years 

(ongoing) 

Develop 

Localized 

Content Fund 

AI content in 

African 

languages and 

align to curricula 

(UNESCO, 

2025; 

International 

Rescue 

Committee et 

al., 2024). 

• Support NLP 

projects (e.g. 

Masakhane) to build 

language datasets 

(UNESCO, 2025). 

• Fund creation of 

OER 

textbooks/examples 

in local languages 

(UNESCO, 2024). 

• Encourage citizen-

science translations 

(e.g. crowdsourced 

subtitles) 

(International 

Rescue Committee 

et al., 2024). 

MoE; 

UNESCO/UNICEF; 

Universities; 

NGOs; Tech 

foundations 

Moderate 

(R&D grants) 

2–5 years 

Train Teachers 

in AI/EdTech 

Integrate AI 

pedagogy into 

teacher 

education and 

CPD (UNESCO, 

2024, 2025). 

• Update teacher 

training curricula to 

include digital tools 

and AI fundamentals 

(UNESCO, 2024). 

• Run workshops for 

in-service teachers 

on using AI tutors 

and data dashboards 

(UNESCO, 2025).• 

Establish mentoring 

networks of 

exemplar schools 

MoE; Teacher 

training colleges; 

Education NGOs; 

Donors 

Low–

Moderate 

(training 

costs) 

1–3 years 
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(Létourneau et al., 

2025; International 

Rescue Committee 

et al., 2024). 

Promote 

Inclusive 

Access Ensure 

marginalized 

learners’ benefit 

(UNESCO, 

2024, 2025; 

UNESCO 

Institute for 

Statistics & 

World Bank, 

2022). 

• Provide targeted 

device/data 

subsidies to girls 

and disadvantaged 

students (UNESCO, 

2025). 

• Design AI content 

for special needs 

(e.g. text-to-speech 

for visually 

impaired) 

(UNESCO, 2024). 

• Monitor usage by 

gender, region, etc. 

(International 

Rescue Committee 

et al., 2024). 

MoE; 

Gender/Disability 

Affairs; Local 

communities; 

NGOs 

Low 1–3 years 

Establish Data 

Governance 

Create ethical 

guidelines and 

regulations 

(UNESCO, 

2024, 2025). 

• Develop national 

guidelines for 

student data privacy 

and AI ethics in 

education 

(UNESCO, 2024). 

• Require child-safe 

compliance for all 

EdTech programs 

(UNESCO, 2025). 

• Create oversight 

body (or taskforce) 

to enforce standards 

(International 

Rescue Committee 

et al., 2024). 

MoE; Data 

Protection 

Authorities; 

Parliamentary 

committees 

Low 1–2 years 

 

Cost estimates: “Low” indicates minor budget (policy/coordination focus), “Moderate” means 

significant program funding, and “High” implies infrastructure investment (UNESCO, 2024, 

2025).  

These policies should be implemented in concert. For instance, deploying AI tutors (Action 1) 

will fail without electricity (Action 2) and teacher training (Action 4). Likewise, technology 
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rollout must be matched by inclusivity measures (Action 5) and governance (Action 6) 

(UNESCO, 2024, 2025; International Rescue Committee et al., 2024). The key is sustained 

commitment: UNESCO’s case studies underline that without strategic policy support, pilot 

successes rarely scale to systemic impact (UNESCO, 2024, 2025).  

Limitations and Future Research 

Several limitations temper our conclusions. First, the evidence base on AI in African education 

is still sparse. Many interventions described were single-school or district pilots (International 

Rescue Committee et al., 2024; UNESCO, 2024). We lack many large-scale, multi-year studies 

of AI tools across diverse countries and age groups. For example, the Nigerian GPT-4 trial was 

six weeks long; we do not yet know if gains persist or grow with extended use (De Simone et 

al., 2026; Vota, 2025). Similarly, the ElimuLeo results apply to math in rural Kenya during 

COVID, and may not generalize to other subjects or regions (Innovations for Poverty Action, 

2021). 

Second, most reported interventions involve motivated participants (e.g. volunteers in after-

school programs or SMS opt-ins). Selection effects could overstate impacts relative to entire 

populations. There is also the issue of cost-effectiveness at scale: the Nigeria RCT, while cost-

effective, still required devices, data, and facilitators (De Simone et al., 2026; Vota, 2025). 

Budget constraints may limit rollout without creative partnerships (UNESCO, 2024, 2025).  

Third, we relied on public reports and working papers. Some evaluation details (exact statistical 

controls, attrition rates, etc.) are not always transparent. Peer-reviewed publication of these 

studies is forthcoming but incomplete (Henkel et al., 2023; International Rescue Committee et 

al., 2024; De Simone et al., 2026). 

Finally, broader questions remain: Will teachers and communities embrace AI over the long 

term? How will educational authorities sustain tech updates? Could rapid AI evolution (e.g. 

new models next year) make current solutions obsolete? These uncertainties point to the need 

for continuous research (UNESCO, 2024, 2025).  

Future research should include: more RCTs in varied settings (e.g. multiple African languages, 

different grade levels); longitudinal studies of AI program graduates; and qualitative work on 

teacher/student experiences. There is also a need to study unintended effects (e.g. does AI 

encourage rote learning?), and to quantify economic impacts (e.g. eventual labor market gains) 

(Evans & Yuan, 2022; Létourneau et al., 2025; UNESCO, 2024; International Rescue 

Committee et al., 2024). 

Conclusion 

This review finds that AI can be a powerful lever for reducing educational inequality in rural 

Africa, but only if carefully integrated with local needs. High-tech AI tutors have shown they 

can unlock rapid learning gains; low-tech adaptive tools have demonstrated equity benefits in 

resource-poor communities (De Simone et al., 2026; Vota, 2025; Innovations for Poverty 

Action, 2021). These successes underscore AI’s potential to reach learners who currently fall 

through the cracks (International Rescue Committee et al., 2024; UNESCO, 2025).  

However, the path to scalable impact is not straightforward. The evidence suggests three 

“musts” for any AI strategy: (1) start with proven pedagogies and let teachers guide 

implementation, (2) design for offline and local conditions, and (3) pair technology with 

investments in infrastructure and capacity. In UNESCO’s words, the AI revolution in education 
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should be “teacher-centered,” “inclusive,” and “ethical” (UNESCO, 2024, 2025; International 

Rescue Committee et al., 2024).  

If these principles guide policy, AI could indeed help move the needle on SDG4 in Africa. But 

technology alone is not a panacea. Achieving quality education for all will require blended 

solutions—combining AI with traditional methods, community involvement, and sustained 

political will (UNESCO, 2024, 2025). As this paper shows, when AI tools are used judiciously, 

the evidence supports a cautiously optimistic conclusion: AI can amplify learning opportunities 

for Africa’s most disadvantaged students—an outcome that would have been unimaginable 

only a few years ago (Evans & Yuan, 2022; Létourneau et al., 2025; De Simone et al., 2026).  
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