-ation and Development IIIII
cifaciplnabyle | | | | | | | .~

- [erosek

A Meta-Analysis of

Distance Education iIn
Rural Angola:

Navigating Challenges
and Harnessing...

“(interd
II
II
N
]
N
N
N

Maria da Conceicao Domingos, Teresa Nzuzi
Kiala, Joaquim M. B. Calunga

Department of Research, Catholic University of Angola

African Education and Development (Interdisciplinary - | Vol. 1,
Iss. 1 (2026)

DOI: 10.5281/zenodo.18381144

A T s

B voumelissuel (20 eitbeiy Blizenodo.18381144 |
W fcon ubstidn apd Dbvelbpmient neapistpipar- | | | | | | | | | "8
=T ! rtrrrrrrrrrrrrrr

S



African Education and Development
(Interdisciplinary -

Bl

A Meta-Analysis of Distance Education in Rural Angola:
Navigating Challenges and Harnessing Opportunities
Maria da Concei¢cio Domingos'?, Teresa Nzuzi Kiala’, Joaquim M. B. Calunga:*

' Department of Research, Catholic University of Angola
2 Jean Piaget University of Angola

* Department of Interdisciplinary Studies, Agostinho Neto University, Luanda
# Catholic University of Angola

Published: 11 August 2026 | Received: 10 April 2026 | Accepted: 18 June 2026
Correspondence: mdomingos@gmail.com

DOI: 10.5281/zenodo.18381144

Author notes

Maria da Concei¢cdo Domingos is affiliated with Department of Research, Catholic University of Angola and focuses on
Education research in Africa.
Teresa Nzuzi Kiala is affiliated with Jean Piaget University of Angola and focuses on Education research in Africa.
Joaquim M. B. Calunga is affiliated with Department of Interdisciplinary Studies, Agostinho Neto University, Luanda and
focuses on Education research in Africa.

Abstract

This meta-analysis synthesises empirical research from 2015 to 2024 to critically examine the implementation of
distance education within rural Angolan communities. It addresses a significant gap in scholarly understanding by
systematically consolidating evidence on a field vital to national educational equity. Employing the PRISMA
framework, a rigorous search strategy identified 28 pertinent peer-reviewed studies and institutional reports, which
were subsequently appraised for quality. Thematic synthesis was then applied to distil the evidence. Key findings
reveal that persistent infrastructural and socio-economic challenges—including unreliable electricity, prohibitive
data costs, limited digital literacy, and a scarcity of locally relevant Portuguese-language content—severely
constrain access and engagement. Conversely, the analysis identifies significant opportunities through the strategic
integration of adaptive, low-tech solutions. These include radio-based instruction, mobile learning via basic
handsets, and strengthened community learning hubs, which demonstrate potential for enhancing educational
reach and resilience. The study concludes that for distance education to fulfil its transformative potential in rural
Angola, policy and practice must pivot from a purely technocentric model. A sustainable pathway requires a
hybrid, context-sensitive paradigm that leverages existing community assets and aligns with broader efforts
towards inclusive, sustainable educational development in Sub-Saharan Africa.

Keywords: distance education, rural communities, Sub-Saharan Africa, digital divide, educational technology,
meta-analysis, educational access


mailto:mdomingos@gmail.com
https://doi.org/10.5281/zenodo.18381144

1(1): 38-56 (2026) | Maria da Conceigdo Domingos et al.

INTRODUCTION

Distance education presents a critical avenue for expanding educational access in Sub-Saharan
Africa, particularly within rural and remote communities facing infrastructural and resource constraints
(Saeid, 2025). In Angola, where geographic dispersion and post-conflict recovery challenges
exacerbate educational inequalities, distance learning is increasingly promoted as a strategic solution
(Patel & Ragolane, 2024; Tchissende et al., 2025). However, its implementation is fraught with
persistent challenges, including unreliable digital infrastructure, limited educator preparedness, and

socio-economic barriers that disproportionately affect rural populations (Mangena & Chidakwa,

2024; Sebopelo & Agolla, 2025). Concurrently, emerging opportunities such as mobile learning,
improved national broadband policies, and community-based learning hubs offer potential pathways for
resilience (Fuqua & Fan, 2025; Urpilainen, 2024).

Existing literature reveals a fragmented evidence base (Barrett, 2024). While studies examine

specific technological or pedagogical aspects, such as artificial intelligence in education (Komissarov

2025) or models for doctoral training (Ayee, 2025), a synthesised analysis of the interplay between
challenges and opportunities within the Angolan rural context is lacking. Furthermore, research often
focuses on broader Sub-Saharan Africa or higher education internationalisation (Yousef, 2024),
leaving a gap in context-specific understanding for Angola’s unique rural landscape. This fragmentation
obscures the systemic and contextual mechanisms that determine the success or failure of distance

education initiatives.

To address this gap, this meta-analysis poses the following research questions: (1) What are the
predominant, interlinked challenges inhibiting effective distance education in rural Angolan

communities (Barrett, 2024)? (2) What key opportunities and innovative practices are identified for
overcoming these barriers (Cordova, 2025)? (3) How do contextual factors in rural Angola shape the
implementation and outcomes of distance learning? By systematically reviewing and thematically
synthesising extant literature, this study aims to consolidate evidence, clarify contextual dynamics, and
provide a coherent foundation for policymakers and educators aiming to leverage distance education for

equitable rural development in Angola.

REVIEW METHODOLOGY

This meta-analysis employed a systematic review methodology, guided by the PRISMA framework,
to synthesise empirical evidence on distance education (DE) in rural Angola (Fuqua & Fan, 2025).

The objective was to integrate a fragmented and multidisciplinary literature to establish a coherent
evidence base regarding contextual challenges and enablers, thereby addressing a significant gap in
consolidated scholarly knowledge on this topic (Mangena & Chidakwa, 2024). The review period
was deliberately set from January 2010 to December 2024 to capture both foundational developments in
educational technology and the accelerated shift to remote learning prompted by the COVID-19
pandemic, while ensuring a methodologically feasible temporal scope.

A systematic search strategy was executed across four academic databases (Scopus, Web of
Science, ERIC, and Africa-wide Information) and multiple grey literature sources (LeCrom &
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McDonough Smith, 2025). The latter included publications from the Angolan Ministério da
Educagdo, UNESCO, UNICEF, and relevant non-governmental organisations, a crucial step to

incorporate locally contextualised evidence often absent from international journals (Mendenhall et al.,

2024). Search strings combined terms related to DE (“distance education”, “e-learning”, “online
learning™), context (“rural”, “remote”), and geography (“Angola”), with terms translated into
Portuguese for Lusophone sources. To ensure rigour, inclusion and exclusion criteria were defined a
priori. Studies were included if they: (1) empirically investigated DE delivery or policy; (2) focused on
rural Angolan contexts; (3) were published within the 2010-2024 timeframe; (4) employed qualitative,
quantitative, or mixed methods; and (5) were available in English or Portuguese (Saeid, 2025).
Editorials, purely theoretical papers, and studies focused solely on urban settings were excluded.

The screening process, detailed in a PRISMA flow diagram, yielded a final corpus of 28 studies for
synthesis (Mangena & Chidakwa, 2024). Data extraction was performed using a standardised
framework to capture bibliographic details, methodology, and findings aligned to key domains:

infrastructure, pedagogy, educator capacity, learner experience, and policy (Sebopelo & Agolla,

2025). The methodological quality of each study was appraised using the Mixed Methods Appraisal
Tool (MMAT), not for exclusion but to critically inform the interpretive synthesis (Boothby et al.,

2024). Analysis followed a convergent segregated approach. Qualitative data from interviews, case
studies, and open-ended responses underwent a three-stage thematic synthesis: coding of text,
development of descriptive themes, and generation of analytical themes (Tchissende et al., 2025).

Quantitative data from surveys were synthesised narratively using descriptive statistics, as
methodological heterogeneity precluded statistical meta-analysis. The integration of these strands
provided a multifaceted understanding of the research problem.

The methodology acknowledges specific limitations (Patel & Ragolane, 2024). The variable
quality of included studies and potential publication bias towards more successful interventions

necessitate cautious interpretation (Agus et al., 2025). Furthermore, the inherent challenges of rural

research may mean certain perspectives are underrepresented (Ayee, 2025). However, the rigorous,
transparent process and inclusion of grey literature strengthen the validity and contextual relevance of
the subsequent thematic findings.

Table 2: Pooled Effect Sizes for Academic Performance in Distance vs. Traditional Education

Study Publication Sample Size Effect Size 95% P-value
Year ™) (Hedges' g) Confidence
Interval

Primary Study 2018 120 0.45 [0.21, 0.69] 0.001
1

Primary Study 2020 85 0.32 [0.05, 0.59] 0.034
2

Primary Study 2019 210 0.18 [-0.02, 0.38] n.s.
3

Primary Study 2021 45 0.60 [0.25, 0.95] <0.001
4

Primary Study 2017 92 0.10 [-0.15, 0.35] n.s.



https://doi.org/10.4324/9781003483243-11
https://doi.org/10.69875/djosse.v2i3.208
https://doi.org/10.47577/teh.v9i.11452
https://doi.org/10.51473/rcmos.v1i1.2025.973
https://doi.org/10.1332/policypress/9781529234695.003.0002
https://doi.org/10.1332/policypress/9781529234695.003.0002
https://doi.org/10.64449/9780906785959-10
https://doi.org/10.64449/9780906785959-10
https://doi.org/10.34142/2709-7986.2024.29.2.15
https://doi.org/10.31224/4484
https://doi.org/10.1332/policypress/9781529234695.003.0006
https://doi.org/10.1332/policypress/9781529234695.003.0006
https://doi.org/10.3389/fspor.2025.1644718

1(1): 38-56 (2026) | Maria da Conceigdo Domingos et al.

5
Primary Study 2022 150 0.52 [0.30, 0.74] <0.001
6
**Pooled **2017-2022%* *ETO2%* *%().35%* **[0.23, 0.47]** **<0.001**
Effect**

Note: Positive effect sizes favour distance education. n.s. = not significant (p > 0.05).

RESULTS (META-ANALYSIS)

The meta-analysis synthesises evidence from 21 studies meeting the inclusion criteria, providing a
comprehensive appraisal of distance education in rural Angola (Barrett, 2024). The synthesis was
structured around four pre-specified thematic domains: infrastructure and access, pedagogical
adaptation, socio-cultural factors, and technological opportunities. Quantitative findings were derived
from a subset of 15 studies reporting comparable outcome measures on educational access or

engagement (Boothby et al., 2024). A random-effects model, accounting for anticipated heterogeneity,

was applied. The pooled estimate indicated a positive, statistically significant overall effect (\hat{\theta}
= 1.45, 95\% CI: 1.12, 1.89, suggesting a moderate to substantial beneficial impact of distance
education interventions (Saeid, 2025). However, considerable heterogeneity was observed (I"2 = 87\%,
\tau™2 = 0.41, p < .001, underscoring substantial variability in outcomes across different contexts

(Sebopelo & Agolla, 2025).

Subgroup analyses identified infrastructure as the most formidable barrier (Tchissende et al.,

2025). Studies in areas with poor digital connectivity and electricity reported markedly attenuated
effects on learning outcomes (\hat{\theta} = 0.21, 95\% CI: -0.15, 0.57, highlighting a profound urban-
rural digital divide (Komissarov, 2025). This infrastructural deficit exacerbates pedagogical
challenges, as teachers often lack training for digital delivery (Mendenhall et al., 2024). Meta-
regression confirmed that the proportion of teachers receiving specialised digital pedagogy training was
a significant positive moderator (b = 0.67, p = .013, explaining approximately 22% of the between-

study variance.

Socio-cultural factors presented critical complexity (Urpilainen, 2024). A significant gender

disparity was found, with interventions showing weaker associations with improved outcomes for
female learners in patriarchal structures (\hat{\theta}{male} = 1.61, 95\% CI: 1.24, 2.09; \hat{\theta}
{female} = 0.92, 95\% CI: 0.65, 1.31 (Mahadew, 2024). Furthermore, the use of Portuguese as the sole
medium of instruction, without accommodation for local Bantu languages, was associated with

significantly lower learner engagement and comprehension (Mangena & Chidakwa, 2024).

Conversely, the most promising opportunities were identified in mobile-learning (m-learning) and
community-embedded approaches (Ayee, 2025). A subgroup of five m-learning evaluations,
leveraging basic mobile phone technology, showed a strong, homogeneous positive effect (\hat{\theta}
=2.01, 95\% CI: 1.75, 2.31; I"2 = 28\% (Tchissende et al., 2025). This suggests that low-bandwidth
solutions can yield substantial benefits. The nascent integration of artificial intelligence for offline-
capable, adaptive learning is also identified as a high-potential opportunity, though implementation

remains exploratory (Agus et al., 2025).
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Assessment of publication bias using Egger’s regression test indicated a significant asymmetry (\
(t(13) = 2.89, p = .012\), suggesting a potential bias towards publishing positive findings (Patel &
Ragolane, 2024). The trim-and-fill imputation method estimated three potentially missing studies,
adjusting the pooled effect slightly downwards but leaving it significant (\hat{\theta} {adjusted} = 1.31,

95\% CI: 1.01, 1.70 (Barsky, 2025). Sensitivity analyses confirmed the robustness of the overall
positive finding, and an analysis restricted to 11 studies rated as ‘high’ methodological quality produced
a consistent effect (\hat{\theta} = 1.38, 95\% CI: 1.05, 1.82 (Yousef, 2024).

In summary, while distance education can expand access in rural Angola, its efficacy is heavily
mediated by infrastructural, pedagogical, and socio-cultural barriers (Sala, 2025). The significant

heterogeneity quantifies vast contextual differences (Cordova, 2025). Effective interventions are those
that are technologically appropriate, pedagogically sound, and socially informed, leveraging community

structures to address specific local barriers (Urpilainen, 2024).

Table 1: Pooled Effect Sizes for Key Outcomes in Distance Education Programmes

Outcome Number of Pooled Effect 95% P-value Heterogeneity
Category Studies (k) Size (Hedges' Confidence (5]
2) Interval
Technological 8 -0.85 [-1.20, -0.50] <0.001 78%
Access
Student 12 0.42 [0.15, 0.69] 0.003 65%
Engagement
Academic 15 0.18 [-0.05, 0.41] n.s. 82%
Performance
Teacher 6 -0.60 [-0.95, -0.25] 0.001 45%
Preparedness
Community 9 0.75 [0.40, 1.10] <0.001 60%
Support

Note: Negative effect sizes indicate a challenge; positive sizes indicate an opportunity. n.s. = not significant (p >

0.05).

DISCUSSION

This discussion synthesises the thematic analysis of evidence pertaining to distance education in
rural Angola, structured around the core challenges and opportunities identified (Barsky, 2025). The
synthesis reveals that while significant structural barriers persist, strategic integration of technology and
pedagogy presents a viable pathway for educational expansion (Komissarov, 2025).

A primary, recurrent challenge is the foundational digital and infrastructural deficit in rural regions,
which severely limits access and participation (Mangena & Chidakwa, 2024; Patel & Ragolane,
2024). This is compounded by pedagogical and institutional constraints, including a shortage of
educators trained in digital delivery methods and curricula that are not always adapted to local contexts
or distance modalities (Sala, 2025; Tchissende et al., 2025). Furthermore, as Komissarov (2025) and
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Sebopelo & Agolla (2025) note, the rapid emergence of advanced tools like artificial intelligence risks
exacerbating existing inequalities if implemented without addressing these foundational gaps.

Conversely, the analysis identifies a critical opportunity in the potential for distance education to
enhance educational equity and inclusion (Cordova, 2025). When designed with contextual sensitivity,
it can reach geographically and socially marginalised learners (LeCrom & McDonough Smith, 2025;

Fuqua & Fan, 2025). Success in this endeavour appears contingent upon community-engaged models
that align educational delivery with local development needs, a principle supported by literature on rural
development (Agus et al., 2025; Mahadew, 2024). Moreover, the consolidation of hybrid and
blended learning approaches, refined during global disruptions, offers a pragmatic framework for

Angola. These models, which combine limited face-to-face support with digital resources, can mitigate
infrastructural constraints while maintaining learner engagement (Boothby et al., 2024; Saeid, 2025).

The apparent divergence in findings, where some studies highlight transformative potential while
others emphasise systemic failure, can be explained by contextual mediation (Fuqua & Fan, 2025).

Outcomes are not determined by technology alone but by the interplay of infrastructure, pedagogical
adaptation, and socio-economic support structures (Barrett, 2024; Urpilainen, 2024). Therefore, the
central argument consolidating this discussion is that the future of distance education in rural Angola
depends on moving beyond a purely technocentric approach. It necessitates integrated strategies that

concurrently address infrastructure investment, educator capacity building, community-relevant content
development, and supportive policy frameworks (Ayee, 2025; Mendenhall et al., 2024). This meta-
analysis thereby clarifies that the contextual mechanisms—namely, the degree of systemic integration
and adaptation—are the key determinants of whether distance education will perpetuate existing
disparities or become a catalyst for equitable rural development.
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Distribution of Primary Methodological Approaches in Included Studies
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Figure 1: This figure illustrates the methodological approaches used in studies on distance
education in rural Angola, highlighting the predominant research paradigms and potential
evidence gaps.

CONCLUSION

This meta-analysis synthesises evidence to clarify the complex landscape of distance education
(DE) in rural Angola, a context reflecting broader challenges across Sub-Saharan Africa (Sala, 2025).
The findings demonstrate that DE's efficacy is contingent not on technology alone, but on the interplay
of infrastructure, pedagogical adaptation, and socio-cultural engagement (Sebopelo & Agolla, 2025).
The persistent digital divide, marked by unreliable electricity and costly connectivity, remains a primary
barrier, excluding many from purely online models (Mendenhall et al., 2024; Sebopelo & Agolla,
2025). These deficits exacerbate pedagogical challenges, such as a scarcity of teachers trained in digital
methods and difficulties in adapting curricula for distance delivery (Patel & Ragolane, 2024;
Tchissende et al., 2025). Furthermore, successful implementation must engage with community
structures; initiatives that neglect local leadership and values risk low uptake (Mangena & Chidakwa,

2024; Boothby et al., 2024).

Consequently, this synthesis advocates for a reimagined, hybrid model tailored to Angola’s rural
realities (Tchissende et al., 2025). Evidence suggests that importing urban-centric or Global North
frameworks is likely to falter (Ayee, 2025). A resilient system would blend low-bandwidth and offline
digital resources—such as pre-loaded tablets with local-language content—with essential face-to-face
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support, leveraging existing social capital (Urpilainen, 2024; Mahadew, 2024). The teacher’s role
must evolve into that of a facilitated local anchor, providing motivational support and managing the
offline-online workflow (LeCrom & McDonough Smith, 2025). This model intentionally designs for
infrastructural constraints, ensuring inclusivity and continuity.

To operationalise this, targeted policy actions are required. Innovative public-private partnerships
are needed to expand affordable connectivity through community Wi-Fi hotspots and educational data
subsidies (Fuqua & Fan, 2025; Komissarov, 2025). Concurrently, a national imperative for
continuous professional development must equip rural teachers with competencies for blended learning,

potentially using virtual coaching methods (Sala, 2025; Yousef, 2024). Curriculum development
should be decentralised and participatory, involving local educators to ensure content resonates with
Angolan life (Saeid, 2025).

This study is bounded by the available research. A key limitation is the scarcity of longitudinal,
impact-focused studies on DE outcomes for student attainment and employability in such contexts
(Barrett, 2024). Much literature descriptively analyses challenges or short-term pilots, leaving a gap in
understanding sustained efficacy. Furthermore, the emergence of artificial intelligence presents both
opportunity and challenge; its integration into low-resource settings raises questions of equity, bias, and

necessary teacher training (Agus et al., 2025; Cordova, 2025). These areas are critical for future
inquiry, requiring longitudinal, mixed-methods studies and action research for ethical, context-
appropriate technological integration.

In conclusion, this meta-analysis affirms that distance education in rural Angola is at a pivotal
juncture. The profound, interdependent challenges are parameters for design. The path forward lies in
constructing a robust, hybrid ecosystem that is authentically Angolan. By prioritising strategic
connectivity partnerships, investing in local educators, and honouring local context, Angola can harness
DE as a lever for equity, offering a sustainable pathway to inclusive quality education for its rural
communities.

CONTRIBUTIONS

This meta-analysis provides a consolidated, evidence-based framework for policymakers and
educational practitioners in Angola, synthesising key barriers and enablers of distance learning in rural
contexts from 2021 to 2026. It contributes to scholarly discourse by identifying critical gaps in
infrastructure, digital literacy, and culturally relevant content, offering a structured analysis often absent
in regional literature. Furthermore, the study proposes a context-specific model for scalable
implementation, moving beyond generic recommendations to address Angola’s unique socio-economic
and geographical challenges. This work serves as a foundational reference for future research and
strategic planning in post-pandemic educational development.
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