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Abstract

Introduction. Despite its potential to enhance educational access and outcomes, m-learn-
ing adoption remains hindered by infrastructural limitations, socioeconomic disparities and
education policy gaps. Little research examines how these barriers interact to impede im-
plementation of m-learning, which leaves a critical gap in addressing equitable education in
developing regions. The purpose of the study is to examine the challenges and prospects of
mobile learning technologies use within school education in developing countries. The ob-
Jectives of this research are to assess current trends in adopting these technologies, evaluate
their impact on student engagement and learning outcomes and propose effective recommen-
dations for scalability of applied practices.

Materials and Methods. A mixed-method approach was employed, combining qualitative
case studies from initiatives such as MobiReach (India), Bridge International Academies
(Kenya), Rora Digital Library (Eritrea), CARNET Mobile Learning Project (Croatia), Plan
Ceibal (Uruguay), Education Reform for Knowledge Economy (Jordan), and The ReMaLIC
project (Nepal) with quantitative data from UNESCO and World Bank reports. To ensure the
validity and reliability of sources, Boolean terminology was employed to extract data from
various academic databases.

Results. Findings indicate that m-learning significantly improves accessibility and perfor-
mance, particularly in underserved rural areas and within low-income communities. How-
ever, barriers such as unreliable internet, high device costs and resistance to pedagogical
change limit its widespread implementation.

Discussion and Conclusion. The paper underscores the need for coordinated policy inter-
ventions, including infrastructure investment, teacher training and localized content develop-
ment. Practical strategies such as blended learning models and public-private partnerships
are recommended to enhance sustainability. The research also highlights the transformative
potential of m-learning in overcoming educational inequities while creating a basis for fur-
ther investigation into long-term academic and socioeconomic impacts.
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AHHOTAIHSA

Beeoenue. Hecmomps na mo, umo mobuivroe obyuenue obiadaen nomeHyuaiom 6 KOHmex-
cme ynyuuieHuss 00cmyna K 00pazo8anuio u NOIyYaemMulX pe3yibmamos, €20 ucnoib306aHUe
NO-NPENCHEMY COePICUBAENCI UHDPACMPYKIYPHOIMU OSPAHUYEHUAMU, COYUATLHO-IKOHO-
MUHECKUM HEPABEHCMEOM U HECOBEPUEHCIEOM NOAUMUKY 6 obnacmu obpaszosanus. Bza-
UMOCB3U OAHHBIX OAPbEPO8 VOEIsAemcs. HeOOCMAMOUHO GHUMAHUS, YMO NPEnsmcmeyem
6HEOPEHUIO MOOUILHO20 0OYUeHUs U OCMABTIem 3HAYUMeNbHbll NPpobel 6 pewenul npooie-
Mbl HEpABEHCMEA 00PA30BAMENbHBIX B03MONCHOCMEN 6 pa3suealowuxcs pecuonax. Lleivio
UCCIe008aHUsL AGTACCS U3YUeHIe NpobieM U NEPCNEeKmUs 6 cepe UCNONb308AHUS MEXHO-
02Ul MOOUILHO2O 00YUEHUsI 8 WKOTLHOM 00PA3068aANUL 8 PA3BUBAIOUWUXCS CIMPAHAX. 3adayu
UCCIe008ANUSL 3AKTIOUAIOMCSL 8 OYEHKe Ce20OHAUHUX MeHOEeHYUL BHeOPEHUs. OAHHbIX MEXHO-
Jo2ull, onpedeneHuU Ux GIUAHUS HA 606EUEHHOCIb YUAWUXCS U Pe3YIbmambl 00yuenus, a
maxaice 8 QopmyIuposanuL 3P HekmusHsIX pekomeHOayull no Macumadupyemocmu npume-
HAEMbIX NPAKMUK.

Mamepuanst u memoosl. bvin ucnonv308an «cmeuwanHvlily nooxo0, 00beOUHAIOUULL Kaye-
CMBEHHbIe MeMaAmu1ecKie UCCIe008aHIUs 6 PAMKAX Makux unuyuamus, kak MobiReach (M-
ous), Bridge International Academies (Kenus), Rora Digital Library (Qpumpes), Ilpoexm
Mmoburvnozo obyuenus CARNET (Xopsamusi), Plan Ceibal (VYpyesait), Peghopma obpazosa-
Hust 011 9KoHomuku 3Hanuti (Mopoanusi) u npoexkm ReMaLIC (Henan), ¢ konuwecmeennoimu
dannvimu uz omuémos FOHECKO u Bcemuprozo banxa. /s obecneuenust 00cmosepHocmu
U HAOEINCHOCMU UCMOYHUKO8 NPU U3GTEUEHUU UHDOPMAYUL U3 PAZTUYHBIX AKAOEMUYECKUX
0a3 OaHHBIX UCNONB308ANACH MEPMUHOLO2USL OYIIE6OU aneeOpbl.

Pesynomamut. Pesynbmamul noxaswliearom, umo MoOuibhoe 00yueHue 3Ha4yumenbHo cno-
cobcmeyem O00CMYNHOCMU U NOGBIUEHUIO PPeKmUsHOCmU 00yUeHUs, 0COOEHHO 8 Cellb-
CKUX PATIOHAX C O2PAHUYEHHbIM OOCMYNOM U CPeoU MAI000eCneUeHHbIX ePYNN HACEeNeHUsL.
Oonarxo maxue bapwvepbvi, KAk HeHaA0ExcHblil MHmepHem, 8blCOKAsL CMOUMOCHb MOOUTbHBIX
YCMPOUCME U CONPOMuUGIeHUe Nedazo2uiecKum UHHOBAYUSM, OSPAHUYUBAIOM WUUPOKOE BHe-
OpeHue OaHHBIX MEXHONO2ULL.

Obcyscoenue u 3axknouenue. B cmamve noouépkueaemes HeoOX00UMOCMb CKOOPOUHUPO-
BAHHBIX NOIUMUYECKUX OCCNBUL, BKII0UAs UHBCCIMUYUU 8 UHDPACMPYKIYPY, NOO2OMOBKY
yuumenetl u paspabomxy 10KAIUZ08AHHO20 KOHMeHMA. /i NoBbleHUs YCMOUYUB0CMU BHe-
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Openust peKOMEeHOYIOMCS NPaKmuiecKie cmpameui, maxkue KaKk cMewanHvle mooenu ooy-
YeHUs U 20CYOaPCMBEHHO-UACMHOEe NAPMHEPCMB0. Taxdice 8 ucciedo8anHul aKyeHmupyemcs
BHUMAHUE HA Npeodpasyiouiem nomeHyuaie MoOUIbHO20 00yUeHUs 8 NPeodoeHUU 00PaA30-
6AMENLHO2O HEPABEHCMNEA, OOHOBPEMEHHO CO30arujem OCHO8Y Ol OanbHellule2o U3yueHus
00120CPOUHBIX 00PA308AMENLHBIX PHEKMO8 U COYUATLHO-IKOHOMUHECKUX PE3VIIbINANOS.

KioueBble ci1oBa: mMobuibHoe obyuenue, pazeusarwyuecs Cmpatsl, WKoIbHOE 00pa306a-
Hue, KauecmeenHnoe 0Opasosamue, obpasosamenvhvie Oapvepsvl, NPodenvl 6 0OpaA308aHUU,
pe3yabmamol 00y4eHs.

s nurupoBanus: Oxyoamuxasie Tecgy Texne. BHempeHUe TEXHOIOTHH MOOWIBHOTO
00yueHHs B IIKOJIEHOE 00pa30BaHUE B PA3BUBAIOIINXCS CTPAHAX: BO3MOXKHOCTH M TIPETIST-
ctBus (HayuHbIi 0030p) // Ilenarornueckuit UMUWJIK. 2025. T. 19, Ne 2. C. 143-161. DOLI:
10.32343/2409-5052-2025-19-2-143-161

Introduction

Mobile learning or (m-learning), refers to education facilitated by mobile devices, en-
abling learning anytime and anywhere [1-3]. It involves wireless devices such as smart-
phones, tablets, laptops, iPods, cameras, USBs, and personal digital assistants [4]. This ap-
proach has gained significant attention due to its flexibility and ability to overcome traditional
educational barriers [5]. In developing countries, where educational infrastructure is often
limited, m-learning offers a promising solution to enhance access to quality education [6].

By leveraging portable devices, students can access instructional materials and content
while they’re on the go [7; 8]. This modality is a flexible instrument for educational ad-
vancement by supporting divers learning styles, including formal, non-formal, and informal
education [9-11]. M-learning is seen as a tool to bridge educational gaps, particularly in
regions with scarce traditional resources [6]. Furthermore, mobile phones and technological
networks can improve access to educational texts, fostering literacy and learning opportuni-
ties among underserved populations worldwide [12].

Problem Statement

Despite the potential of mobile learning technologies to transform education, developing
countries face significant obstacles to their adoption and implementation [13; 14]. System-
ic barriers, such as unreliable electricity, limited internet access, high costs of devices and
data, and low digital literacy among teachers and students, persist in many regions. Social
inequities further widen the access gap, particularly for rural communities and low-income
households [15; 16].

Case studies, such as MobiReach in India, Bridge International Academies in Kenya,
Rora Digital Library in Eritrea, CARNET Mobile Learning Project in Croatia, Plan Ceibal in
Uruguay, Education Reform for Knowledge Economy in Jordan and The ReMaLIC project
in Nepal demonstrate improved engagement and learning outcomes. However, scaling these
initiatives is hindered by fragmented policies, resistance to pedagogical change, and a lack
of localized content [17; 18]. The COVID-19 pandemic underscored the urgency of address-
ing these gaps, as education systems in both developed and developing countries struggled
to meet demands [19-22]. Without targeted interventions, m-learning’s potential to reduce
educational disparities and improve quality education in developing countries will remain
unrealized [23].
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Objectives

This paper aims to examine the adoption and implementation of mobile learning tech-
nologies to improve educational access and outcomes in developing countries, guided by the
following objectives:

1. To evaluate the current state of mobile learning adoption in developing countries, fo-
cusing on policy readiness, infrastructure, and institutional integration.

2. To analyze the impact of m-learning on student engagement, learning outcomes, and
access, particularly in underserved rural and low-income communities, using empirical evi-
dence from case studies.

3. To propose practical policy and practice recommendations to overcome key barriers
and enhance the scalability and sustainability of m-learning in developing countries.

This study provides a comprehensive analysis of m-learning’s potential and challenges in
developing countries’ education systems, drawing on literature reviews, case studies, and sta-
tistical data. The study is limited itself to the feasibility level of implementation (adoption) of
mobile learning technology in the education system of developing countries. The discussion
is grounded in the TCCM (Theory, Context, Characteristics, Methods) framework and other
empirical findings, ensuring a comprehensive analysis [24; 25].

Materials and Methods

This study employs a mixed-methods research design, integrating qualitative and quanti-
tative approaches to gain a thorough understanding of mobile learning practices in develop-
ing countries. The mixed-methods approach offers the depth of qualitative insights alongside
the generalizability of quantitative data, providing a holistic perspective [26-28]. The re-
search includes an extensive literature review to establish a theoretical framework and iden-
tify key themes and variables related to mobile learning. Data were sourced from academic
databases, including JSTOR, ScienceDirect, Open Access, Google Scholar, and Z-library,
using Boolean search terms to ensure reliable and valid sources.

Literature Review
1. Definition and Evolution of Mobile Learning

Mobile learning (m-learning) encompasses education across various contexts using per-
sonal electronic devices, such as smartphones, tablets, and laptops [41]. Unlike traditional
e-learning, which relies on desktop computers and fixed settings, m-learning utilizes the por-
tability of mobile devices to enable flexible learning [9; 30].

Emerging in the early 2000s with the rise of mobile technologies [31], m-learning initial-
ly delivered content via SMS and basic applications [32]. These early initiatives demonstrat-
ed the potential to reach learners in remote areas with limited access to educational resources
[6]. Advances in mobile technology, including smartphones and tablets with high-speed in-
ternet and multimedia capabilities, have transformed m-learning into a primary educational
mode in many contexts [33; 34]. Modern m-learning platforms feature real-time feedback,
adaptive learning paths, and immersive multimedia, enhancing engagement and personaliza-
tion [35; 36].

The evolution of mobile networks, from 3G to 5G, has improved internet speed and reli-
ability, supporting seamless access to educational content and real-time interactions [37; 38].
Educational applications, ranging from simple flashcards to comprehensive learning man-
agement systems, have expanded m-learning’s scope [39]. Cloud-based platforms enable
storage and access to large volumes of content, benefiting developing countries with limited
local infrastructure [40—42].
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2. Current State of Mobile Learning in Developing Countries
Adoption and Implementation

The adoption of m-learning in developing countries depends on government policies,
technology availability, and socio-economic factors [43; 44]. Countries like India and Kenya
have advanced m-learning integration through initiatives like India’s Digital India program
and private-sector partnerships [45; 46]. However, many developing nations face infrastruc-
ture challenges, including unreliable electricity, limited internet coverage, and high costs
of devices and data [23]. Innovative solutions, such as low-cost devices and offline content

delivery in Sub-Saharan Africa, have emerged to address these barriers [47; 48].

Statistics and Data on M-learning Adoption

Statistical data highlights the growing adoption of m-learning in developing countries.
A study by Alsharida et al. projects that global mobile internet penetration will reach 71%
by 2025 [49]. The GSM Association reported that 3.8 billion people in developing countries
used mobile internet by 2020, with Sub-Saharan Africa’s mobile service subscriptions at
45 % in 2019, expected to reach 50 % by 2025 [50]. A UNESCO report noted that m-learn-
ing projects in over 100 developing countries have reached millions, particularly benefiting
marginalized groups like girls and rural populations [51]. World Bank data indicate that over
70 % of people in many developing regions own mobile devices, providing a foundation for
m-learning expansion [52].

3. Benefits of Mobile Learning
Increased Accessibility
Mobile learning significantly enhances educational access, particularly in developing
countries with inadequate infrastructure and overcoming geographical barriers [39; 53; 54].
By eliminating the need for physical classrooms, m-learning enables students in rural and
underserved areas to access educational materials [47]. Its flexibility allows students to learn
at their own pace and schedule, accommodating those with work or family responsibilities
[55; 9].
Enhanced Engagement and Interactivity
Mobile learning platforms incorporate gamified learning and multimedia elements, such
as videos, animations, and simulations, which increase student motivation and engagement
[56-58]. These features make learning more dynamic compared to traditional text-based
methods [59]. Interactive quizzes and immediate feedback reinforce learning and provide
prompt responses to student queries [37]. Social media integration and communication tools
foster collaborative learning, enabling students to share resources, discuss, and connect with
peers and educators, creating a supportive environment [60; 39].

Cost-Effectiveness
Mobile learning is often more cost-effective than traditional education, reducing the need
for physical infrastructure, making education scalable in resource-constrained settings [61].
Mobile devices also provide ease of access to printed materials, which are costly and difficult
to distribute in rural areas [62; 63]. Many educational applications and resources are avail-
able for free or at low cost, making them accessible to a wider audience [42].

Personalized Learning
Mobile learning platforms often include adaptive technologies that tailor content to in-
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dividual student needs and learning styles [64; 65; 61]. This customization supports diverse
learning requirements and provides targeted instruction, adjusting exercise difficulty based
on performance [66; 67].
An Alternative during Emergency

Mobile learning has proven essential during crises, such as the COVID-19 pandemic
and natural disasters like flooding in New Delhi [68; 69]. It enables continued education by
providing access to materials and facilitating communication between educators and students
[70]. According to Al Breiki and Al-Abri, m-learning supports seamless transitions to remote
learning during emergencies, allowing students to access resources from home [22; 71].

4. Challenges and Barriers
Technological Limitations

Despite its benefits, mobile learning faces technological constraints in developing coun-
tries. Limited or unreliable internet access in rural areas hinders interactive learning and
access to multimedia content [72; 73]. For instance, during the covid-19 in the developed
world, it was hard for developing countries to use digital technologies to sustain their ed-
ucation systems [74; 75]. High costs of smartphones, tablets, and data plans are significant
barriers for low-income households, despite increasing mobile phone ownership [50; 52].

Socio-Economic Factors
Socio-economic disparities, including unequal access to technology and low digital lit-
eracy, exacerbate the digital divide [76; 77; 51]. Marginalized communities often lack de-
vices and connectivity, widening educational gaps [78]. Cultural resistance and skepticism
about m-learning’s effectiveness, particularly in regions valuing traditional education [79;
80]. Negative perceptions of mobile devices on behaviour of students as distractions and
concerns about inappropriate use impede adoption [44].

Educational Infrastructure
Many schools in developing countries lack the necessary infrastructure, such as computer
labs and internet access, to support m-learning [81]. Teachers often lack training to effective-
ly integrate mobile learning tools into their teaching [46, 82].

Policy and Regulatory Issues
Inconsistent policies and regulations can impede m-learning implementation. Some coun-
tries restrict mobile device use in classrooms or lack clear guidelines for m-learning integra-
tion [83]. Data privacy and security concerns, particularly regarding student information,
also pose challenges [47].

Results
Adoption Rates of Mobile Learning

Mobile learning adoption in secondary schools in developing countries is increasing,
driven by government initiatives and affordable devices. India’s Digital India program has
significantly integrated mobile devices into classrooms, boosting adoption in urban and ru-
ral secondary schools [46]. Kenya’s Bridge International Academies use mobile learning to
deliver quality education in low-cost private schools, achieving widespread uptake among
secondary students [84]. UNESCO reports indicate that m-learning initiatives in over 100 de-
veloping countries have impacted millions, with a 30 % increase in adoption in Sub-Saharan
African secondary schools over the past five years [51].
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Impact on Student Performance and Engagement

Research shows that mobile learning enhances secondary school students’ engagement
and academic performance. In India, students using m-learning platforms for supplementary
instruction exhibit improved reading and numeracy skills compared to those using traditional
methods [46]. Interactive features, such as quizzes, games, and multimedia, boost motivation
and engagement, leading to better academic outcomes [84; 39]. In subjects like chemistry
and biology, interactive simulations aid comprehension of complex concepts [86].

Kenya’s Bridge International Academies report improved test scores in English and math-
ematics due to structured m-learning curricula [85]. However, equitable access remains a
challenge, as socio-economic disparities limit device and data affordability, potentially wid-
ening the digital divide [51]. Technological issues, such as poor internet connectivity and
lack of technical support, can also reduce m-learning’s effectiveness [73].

Empirical Case Studies on Mobile Learning Implementation in
Developing Countries
Croatia

A UNESCO case study on the CARNET Mobile Learning Project in Croatia examines a
school-wide initiative integrating mobile technologies into secondary education [54]. Croa-
tia, an upper-middle-income country, has adopted mobile learning to modernize education,
aligning with the European Union’s digital education strategies. The Croatian Academic and
Research Network (CARNET) supports this through infrastructure development and teacher
training, as outlined in the national e-Schools program, which aims to improve digital liter-
acy and access [54].

The project enhanced access by providing tablets to students and teachers, enabling flex-
ible learning. It improved educational quality through interactive digital textbooks and col-
laborative platforms, fostering critical thinking [54]. Challenges included limited internet
connectivity in rural schools and initial teacher resistance due to unfamiliarity with mobile
pedagogies. Ongoing professional development was required to sustain implementation. The
initiative used blended learning, combining traditional instruction with mobile-supported
activities, such as project-based learning and collaborative tasks on platforms like Google
Classroom [54].

Uruguay

Plan Ceibal, a government-led initiative in Uruguay, is a notable example of mobile
learning in a middle-income country [54]. Launched in 2007, Plan Ceibal seeks to reduce
the digital divide and promote educational equity by distributing free laptops and tablets to
students. Uruguay’s national education policy integrates mobile learning into the curriculum,
supported by public-private partnerships. The program expanded access to education in rural
areas through device distribution and free internet hotspots. It enhanced quality by providing
digital platforms with interactive content and real-time feedback, increasing student engage-
ment [54].

Main challenges faced the initiative included high device maintenance costs and uneven
teacher training. Some parents viewed mobile devices as distractions, hindering adoption
[77]. Plan Ceibal employs student-centered methods, including inquiry-based learning and
flipped classrooms, in which students access content via mobile devices before class discus-
sions [54].
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Jordan

A study by Aburub and Alnawas explored mobile learning adoption in Jordanian second-
ary schools, focusing on urban and rural contexts. Jordan, a lower-middle-income country,
has incorporated mobile learning into its Education Reform for Knowledge Economy (ER-
fKE) initiative to enhance digital skills. The Ministry of Education supports this through pilot
projects offering subsidized devices and teacher training [87]. Mobile learning improved
access by enabling students in remote areas to use smartphones for online resources. It en-
hanced quality by supporting English language learning through applications, addressing
global competency needs [87].

Low internet penetration and limited Arabic-language educational content are the most
identifiable challenges. Cultural resistance, particularly from parents, also posed barriers
[88]. The study highlighted collaborative learning via mobile applications like WhatsApp
and problem-based learning to promote critical thinking [87].

Nepal

The ReMaLIC project in Nepal investigated mobile learning’s impact on secondary
school students’ access to education. Nepal’s education policy promotes information and
communication technology (ICT) integration, but mobile learning is primarily supported by
non-governmental organizations and international partners, such as UNESCO, due to limited
government funding. The School Sector Development Plan (2016-2023) encourages digital
tools to improve access [77].

Mobile learning facilitated access to English language resources, crucial for employabil-
ity, using low-cost feature phones. It supported self-directed learning, particularly during
school closures. The study discloses gender disparities in device access, with female students
having less access than males, and unreliable electricity in rural areas. Teachers reported
distractions from non-educational mobile use. The project used context-aware learning, tai-
loring content to students’ environments, and informal learning through SMS-based quizzes
and audio lessons [77].

India

The “Home as a Learning Space” initiative, supported by UNICEF, implemented mobile
learning to address educational disruptions during the COVID-19 pandemic in India [89].
India, a lower-middle-income country, has integrated mobile learning into its National Edu-
cation Policy (NEP) 2020, which emphasizes digital education to achieve inclusive and eq-
uitable education under Sustainable Development Goal (SDG 4). The government supports
platforms like DIKSHA, providing mobile-accessible educational content [90].

The initiative improved access by delivering SMS-based lessons and mobile app content
to rural students, where 70 % of India’s population resides. It enhanced quality through inter-
active quizzes and multimedia resources, promoting engagement in literacy and numeracy.
Limited internet access in rural areas and high smartphone costs, gender disparities, with girls
having less device access due to cultural norms, were significant barriers [77; 89]. Teachers
faced difficulties adapting traditional methods to mobile platforms, underscoring the need for
training [91]. The initiative used context-aware learning, tailoring content to local languages,
and informal learning through SMS quizzes and audio lessons [89].

Other initiatives, like MobiReach and mGuru have significantly impacted rural and un-
derserved secondary school students. MobiReach delivers educational content in local lan-
guages via mobile applications, improving literacy and numeracy, with users showing great-
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er proficiency in reading and arithmetic. mGuru provides interactive lessons, quizzes, and
games aligned with the Indian curriculum, enhancing student engagement and motivation, as
reported by teachers [46].

Kenya

Kizilcec et al. examined Eneza Education, a mobile learning platform providing SMS-
based lessons during school disruptions caused by election violence in Kenya in 2017 [61].
Kenya, a lower-middle-income country, has a National ICT Policy promoting mobile learn-
ing to enhance access, particularly in rural areas [92]. The government supports initiatives
like Eneza Education through partnerships with NGOs and private sectors. Eneza Education
expanded access using SMS on low-cost feature phones, enabling students in remote areas
to continue learning. It improved quality through interactive quizzes and real-time feedback,
fostering self-directed learning in mathematics and English [61]. Obstacles with m-learning
initiatives include unreliable electricity and limited device ownership in rural areas. Teach-
ers noted concerns about non-educational phone use, and parental support was inconsistent
due to work commitments [44]. The platform used self-regulated learning, with students
accessing SMS-based quizzes independently, and collaborative learning, encouraging peer
interaction through group tasks [61].

Additionally, Bridge International Academies in Kenya use mobile technology to deliv-
er standardized lesson plans and assessments to teachers in low-cost private schools. This
approach has improved student performance in English and mathematics, demonstrating
m-learning’s potential to enhance educational quality in resource-constrained settings [85].

South Africa

A study by Molapo et al. explored a hybrid natural language processing (NLP) peer-as-
sessment system using mobile phones for second-language learning in South African second-
ary schools [93]. South Africa’s Department of Basic Education promotes mobile learning,
with e-safety guidelines ensuring responsible use [94; 95]. The NLP system improved access
by enabling students in high learner-to-teacher ratio classrooms to receive peer feedback via
mobile phones, reducing teacher workload. It enhanced quality by supporting English lan-
guage learning through real-time feedback, improving writing skills [93].

The system’s scalability was cost-effective for resource-constrained settings [77]. The
initiatives were characterized by limited access to modern devices and poor internet con-
nectivity in rural schools. Negative attitudes from teachers and parents, associating phones
with bullying or distractions, posed barriers [44; 95]. Inadequate teacher training limited
effectiveness [93].

Another m-learning initiative in South Africa, is the “MobiLiteracy” program, uses mo-
bile phones to teach reading to children in the early grades. The program provides interac-
tive reading materials and literacy-improving activities to young students in rural locations.
According to program evaluations, students who take part in “Mobile Literacy’ are more
involved in their studies and exhibit greater reading competency than their counterparts who
do not use the program. The program demonstrates how well mobile learning works to solve
literacy issues in underdeveloped nations [96; 97].

Eritrea
Empirical studies focus specifically on mobile learning in Eritrea are very limited, but
Hennessy et al. include Eritrea among low-income African countries implementing mo-
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bile-based educational interventions during school disruptions [98]. Eritrea’s ICT policy em-
phasizes technology to improve educational access in remote areas [99], but formal mobile
learning policies are limited due to resource constraints and restricted internet access [98].
The Ministry of Education collaborates with NGOs like UNICEF to pilot mobile-based inter-
ventions, aligning with SDG 4 [77]. Mobile learning provided access to literacy and numera-
cy resources via feature phones, supporting learning continuity during disruptions.

The Rora Digital Library Initiative, under the Eritrean Research and Documentation Cen-
ter, provides offline content via tools like the RACHEL server, supporting mobile learning
without internet access [100]. Students and educators with limited or no internet connectivity
can access materials including textbooks, videos, and interactive content [101]. Since June
2023, Rora has introduced open repositories and workshops to manage multilingual con-
tent, supporting lifelong learning and inclusive education [100]. Interventions used informal
learning through SMS-based lessons and context-aware learning, adapting content to local
languages [98].

The most prominent barriers included restrictive internet policies, limited mobile network
coverage, and gender disparities in device access [77]. Additionally, lack of teacher training
hindered pedagogical integration [82].

Synthesis of Policies and Teaching Methods

Policies across these regions aim to integrate mobile learning to bridge digital divides and
enhance educational equity. Croatia, Uruguay, India, and Kenya have national policies sup-
ported by infrastructure investments or partnerships, while Jordan, Nepal, South Africa, and
Eritrea rely on pilot projects or external support due to resource constraints [87; 98; 90; 54].

Common teaching methods include:

— Blended learning, combining mobile-supported activities with traditional instruction, as
seen in Croatia, Uruguay, India, and South Africa [93; 89; 54].

— Collaborative and peer-assessment learning, using platforms like WhatsApp and NLP
systems for group work and feedback, prevalent in Jordan, Kenya, and South Africa [87; 61;
93].

— Inquiry-based and problem-based learning, encouraging critical thinking, as in Uruguay
and Jordan [87; 54].

— Self-regulated learning, promoting independent study through SMS-based quizzes,
common in Kenya and Eritrea [98; 61].

— Context-aware and informal learning, tailoring content to local contexts via SMS or
audio, practiced in India, Nepal, and Eritrea [77; 98; 89].

Discussion
Interpretation of Findings

The findings suggest that mobile learning can significantly enhance education in devel-
oping countries, particularly in secondary education. Its accessibility and flexibility address
barriers like geographic isolation and inadequate infrastructure [61; 73; 9]. Positive impacts
on student engagement [58] and performance in secondary schools highlight m-learning’s
effectiveness as a supplementary or primary teaching method [66; 61; 85].

However, secondary schools in developing countries often rely on m-learning as an ad-
ditional resource due to limited infrastructure [102; 82]. Challenges, including technological
limitations, socio-economic disparities, and resistance to pedagogical change, hinder wide-
spread adoption, requiring collaborative efforts from governments, institutions, and technol-
ogy providers [77; 44; 51].

152 PA3OE «ITEJATOTUYECKUE HAYKU» 2025.T. 19, Ne 2 (67). C. 143-161



OBIDAMA ITENJATOTUIKA / GENERAL PEDAGOGY

Policy Implications

Effective m-learning implementation requires supportive policies addressing identified
challenges. Governments should prioritize digital infrastructure development, ensuring reli-
able internet and affordable devices for all students. Public-private partnerships can leverage
resources to expand access [73]. Policies should promote digital literacy training for teachers
and students, equipping educators with technical and pedagogical skills to integrate m-learn-
ing effectively [46]. Educational policies must encourage the development of high-quali-
ty, culturally relevant content aligned with national curricula and accessible to diverse so-
cio-economic groups [47].

Practical Implications

Educational institutions should develop engaging m-learning platforms with interactive
tools like simulations, quizzes, and collaborative features, designed for varying digital liter-
acy levels [39]. Blended learning approaches, combining m-learning with traditional meth-
ods, can accommodate diverse schedules and learning preferences, particularly for working
students [102]. Establishing communities of practice for educators to share experiences can
enhance m-learning initiatives [42]. Continuous evaluation of student performance, engage-
ment, and satisfaction is essential to assess program effectiveness and guide improvements
[84].

Conclusion

Mobile learning offers transformative potential for education in developing countries,
enhancing accessibility, flexibility, and engagement in school education. Case studies from
India, Kenya, South Africa, Eritrea, Croatia, Uruguay, Jordan and Nepal illustrate its practi-
cal applications. However, technological limitations, socio-economic disparities, and resis-
tance to change impede widespread adoption. While schools share benefits like improved en-
gagement, differences in resource availability and curricular integration persist. Policies that
prioritize infrastructure, teacher training, and equitable device access, alongside innovative
teaching methods like blended and collaborative learning, are critical for success.

Recommendations

To maximize mobile learning’s impact in developing countries, future efforts should fo-
cus on:

1. Researching affordable technologies to improve connectivity and access for low-in-
come households.

2. Developing comprehensive training programs for teachers and students to enhance
effective use of m-learning resources.

3. Analyzing policy frameworks to identify best practices for governments and institu-
tions to support m-learning adoption and effectiveness.

4. Conducting longitudinal studies to evaluate m-learning’s long-term effects on academ-
ic achievement and socio-economic development in developing countries.
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