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Abstract: In the era of digital transformation, the development of digital literacy (DL) among secondary school
teachers is crucial for fostering digitally skilled and talented students. While Rwanda has prioritized DL through
policies such as Vision 2050 and the Smart Education Policy, little is known about digital literacy development among
secondary school teachers. This systematic review explores the current state, challenges, and strategies for enhancing
digital literacy development among secondary school teachers in Rwanda. Guided by a combination of TPACK and
TAM frameworks and Digital Divide Theory. This review followed the guidelines of the Campbell Collaboration and
synthesized literature published between 2016 and 2024. The findings indicate that many secondary school teachers
in Rwanda have developed a basic foundation of technological knowledge (TK) and a growing awareness of digital
skills. However, they remain at an early stage of integrating technology effectively into pedagogy to achieve
Pedagogical Knowledge (PK) and Content Knowledge (CK) due to limited training, infrastructure, and socio-
economic disparities. Key challenges include: (1) insufficient technological knowledge (TK) and inadequate
professional training, (2) limited access to digital resources and infrastructures, (3) challenging working conditions,
and (4) a persistent digital divide characterized by skill disparities, gender gaps, and resistance to technological
change. The review concludes that effective strategies should involve strengthening digital training programs,
fostering public-private partnerships, enhancing community involvement, international cooperation, and fully
implementing Rwanda’s SMART Education initiatives to improve teachers’ digital literacy. Strengthening DL
among secondary school teachers is essential for effective curriculum delivery and preparing Rwandan youth for a
digital world.

Keywords: Digital literacy, Teacher Education, Digital Competence, Digital Divide, Supportive Strategies.

1. INTRODUCTION

Since the 1980s, integrating technology into education has been a key reform, with educational computing preparing
students with essential digital skills for their future jobs. DL has become a foundational competency in 21st-century
education, shaping how teachers design instruction and how students engage with knowledge in increasingly technology-
driven societies. The rapid advancement of digital technologies has transformed teaching and learning practices worldwide,
positioning digital literacy as essential for educational innovation, workforce readiness, and sustainable development. The
rapid evolution of 21st-century technological advancements has played an important role in the reform of education towards
digital learning. The COVID-19 pandemic further exposed the critical role of digital competencies in ensuring continuity
of education, as many education systems struggled to transition to remote and blended learning environments due to limited
technological preparedness (Marioni et al., 2020). For instance, many African countries that were left behind in integrating
digital literacy into their education systems have struggled to continue school operations online due to limited electricity
Page | 277
Research Publish Journals



https://www.researchpublish.com/
http://www.researchpublish.com/
https://orcid.org/0009-0009-0657-4578
https://doi.org/10.5281/zenodo.17950591

ISSN 2348-3156 (Print)
International Journal of Social Science and Humanities Research 1SSN 2348-3164 (online)
Vol. 13, Issue 4, pp: (277-291), Month: October - December 2025, Available at: www.researchpublish.com

and digital resources (Marioni et al., 2020). These disruptions underscored the necessity of equipping teachers with not only
basic technological skills but also the pedagogical capacity to integrate digital tools meaningfully into classroom instruction.
This has shown most governments around the world the necessity to invest in digital technology within education settings
to equip both teachers and students with the digital literacy required to survive in the workplace, during global emergencies,
in global competitive markets, and cope with the rapid changes of the 21st-century technological advancement demand
(UNESCO IITE, 2022). DL for teachers is seen as a cornerstone for achieving equitable, resilient, and future-oriented
education systems.

In Rwanda, the government has prioritized DL integration through policies such as Vision 2050 and the SMART Education
Policy, aiming to enhance teaching and learning through technology to achieve quality of education while preparing able
and capable 21st-century students for the knowledge-based economy. Rwanda has been regarding digital literacy as a pivotal
step to strengthen and equip both teachers and students with the necessary competencies to promote competence-based
teaching and learning approaches that match international standards and the needs of society (Republic of Rwanda, 2020).
DL was integrated into a competence-based curriculum as part of key performance in Rwanda’s education system
(MINEDUC, 2016). During the COVID-19 pandemic era, most schools in Rwanda were closed to avoid the spread of the
pandemic (MINEDUC, 2020). Rwanda expanded digital learning platforms and broadcast-based education to mitigate
school closures, further reinforcing the importance of teacher readiness to integrate digital technologies effectively. These
initiatives demonstrate strong political commitment to digital education reform and teacher capacity development.
Enhancing teachers’ digital competencies to integrate digital literacy into pedagogy is a key to satisfy workforce demand
and international education standards while promoting a knowledge-based economic growth (Republic of Rwanda Vision
2020). There has been a formulation of several education policies, such as Education for All, Girls’ Education, the
introduction of Competence-Based Curriculum, One Laptop per Child in 2008, One Laptop per Teacher, and the
introduction of smart classrooms full of computers, projectors, and internet connectivity packages to improve education
equity, access, and quality through technology within Rwanda’s education system since the 2000s (MINEDUC, 2016).

The government has also been actively investing in digital technology programs and infrastructure in the workplace and is
eager to provide training for 100,000 public servants by the end of 2024 (RDB, 2022)

In addition, the Ministry of Education (MINEDUC) and United Nations Children’s Fund (UNICEF) have collaborated to
develop digital literacy training programs for teachers and promote digital technology integration in education (UNICEF,
2024). Despite these policy commitments and infrastructural investments, evidence suggests that the development of digital
literacy among secondary school teachers in Rwanda remains uneven across the districts, particularly within secondary
education, where teachers play a critical role in shaping students’ technological competencies and preparing them for higher
education and future employment in a digital-driven society. While many teachers possess basic technological knowledge
and awareness of digital tools, they often struggle to integrate technology effectively into pedagogical practice due to limited
professional training, inadequate infrastructure, and persistent socio-economic disparities, particularly between urban and
rural schools. According to the International Labor Organization (ILO, 2019), 56.4% of schools have digital access, but
teacher training remains inadequate: only 26% have received basic training in digital technology, and 8% have received
advanced training for using digital technology in pedagogy. Furthermore, infrastructure limitations such as limited internet
connectivity and inadequate access to electricity, particularly in rural areas, significantly hindered effective digital
technology integration in education (ILO, 2019).

The digital divide in digital resources and infrastructures underscores the need for purposeful and targeted interventions.
Existing studies tend to focus on access to technology or isolated training programs, with limited synthesis of how teachers’
technological, pedagogical, and content knowledge intersect in practice. Moreover, there is a lack of comprehensive reviews
that integrate teacher attitudes toward technology adoption, structural digital divide factors, and pedagogical integration
within the Rwandan secondary education context. This gap constrains evidence-based policymaking and limits the
effectiveness of ongoing digital education reforms. To address this gap, this systematic literature review examines the
development of digital literacy among secondary school teachers in Rwanda by synthesizing empirical and policy-based
evidence published between 2016 and 2024. Guided by the Technological Pedagogical Content Knowledge (TPACK)
framework, the Technology Acceptance Model (TAM), and Digital Divide Theory, the review explores three key
dimensions: (1) the current state of digital literacy development among secondary school teachers, (2) the challenges
teachers encounter in promoting and applying digital literacy in pedagogical practice, and (3) effective strategies for
strengthening teacher digital literacy in alignment with Rwanda’s national education goals. By consolidating existing
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knowledge, this review aims to inform policymakers, educational leaders, and practitioners seeking to enhance digital
teaching capacity and promote equitable, high-quality secondary education in Rwanda.

The Aim of the Review

This systematic review aimed to explore DL development among secondary school teachers in Rwanda since 2016 when
the government decided to integrate DL in both primary and secondary education (MINEDUC,2016), guided by three
research questions:

1. What is the current state of digital literacy development among secondary school teachers in Rwanda?
2. What challenges do secondary school teachers encounter while promoting digital literacy in Rwanda?

3. How can effective strategies be implemented to enhance digital literacy development among secondary school teachers
in Rwanda?

2. DEVELOPMENT OF DIGITAL LITERACY IN RWANDA

Quality of education is one of the priorities for Rwanda’s government as a means of preparing able and capable students
for the knowledge-based economy and social development goals (Mugiraneza, 2021). The government has been integrating
digital technology into its education system since 2008, starting with the project of One Laptop per Child (OLPC) as a pivot
to improve quality education and equity with the purpose of transforming Rwanda into a knowledge-based economy by the
end of 2050 (Republic of Rwanda, 2020). Since then, Rwanda has been launching different digital initiatives, such as smart
classrooms with computers and internet connectivity and one-laptop-per-teacher initiatives, to promote digital literacy
development among teachers and students to match the 21st-century technological advancement, workforce needs, and
dynamic society’s needs (REB, 2020). Through its Smart Classroom Initiative launch, the government was aiming to equip
both teachers and students with the necessary digital competencies to access digital-driven learning materials by providing
digital resources such as tablets, computers, and 4G internet connectivity access (Teta-Ufitiwabo, 2021).

This journey has made Rwanda an important player in the East African Community in promoting digital technologies in
education, and it has also become an important example of how low-income countries could implement such a strategic
policy in the education system. The government of Rwanda, under its Vision 2020 and 2050 planned development,
prioritized the integration of DL in education for fostering economic development transformation and promote digitally
competent youth (Republic of Rwanda, 2020). DL has gained momentum among secondary school teachers in Rwanda over
the past decades. The government has focused its efforts on enhancing digital literacy development among teachers by
providing regular digital training under partnerships with international organizations’ efforts, such as the World Bank and
UNICEF (REB, 2020). For instance, under the Ministry of Education (MINEDUC), the Rwanda Education Board (REB)
designed digital information management systems for education personnel, such as the School Data Management System
(SDMS), Comprehensive Assessment Management Information System (CAMIS), Teacher Management Information
System (TMIS), Formative Assessment Management Information System (FAMIS), Learning and Teaching Materials
Management System (LTMMIS), and Education Management Information System (EMIS), that were created through the
partnership of the government of Rwanda and international partners like USAID for planning, monitoring, and evaluation.
Similarly, there was an establishment of an e-assessment system in blended mode for delivery in both secondary and higher
education. (UNESCO, 2021). Additionally, there was the development of online platforms such as E-Learning Rwanda,
which aimed to provide access to digital content materials and offer an interactive learning environment in alignment with
the national Competence-Based Curriculum (CBC) (Mugabo et al., 2021).

Despite these efforts, many teachers have shown dissatisfaction with the existing digital training that focuses on theory
rather than providing enough practical experience and hands-on application in the classroom setting (Nsengiman et al.,
2024). This has made most teachers lack confidence of integrating DL in a classroom setting. Furthermore, there is a lack
of digital content that aligns with linguistic and cultural context, which hinders the effective development of digital literacy
among teachers and students (KT Press, 2023). Additionally, there is limited access to digital resources, particularly in rural
areas, such as limited access to computers and internet connectivity, which hindered effective teaching during emergencies,
underscoring the impact of the digital divide on education equity (MINEDUC, 2020; Rudasingwa, 2021). The development
of digital literacy is being hindered by insufficient training among teachers, shortages of electricity, and inadequate digital
resources such as tablets, computers, and limited infrastructure, particularly in rural areas, which hinder the integration of
DL in pedagogical instruction (Byura et al., 2016; Mugiraneza, 2021).
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3. THEORETICAL BACKGROUND

Digital Literacy and Other Related Concepts

Digital literacy has a range of competencies that allow individuals to accomplish a task effectively and engage with digital
technology critically. This is not merely a basic technical skill one can possess; it involves a deep understanding of digital
technology utilization. According to BCS. (2025), digital literacy includes understanding digital technology, critical
thinking, creative and effective use, and awareness of digital impact in a classroom setting. Digital literacy is the ability to
use digital technology effectively, create, innovate, and communicate effectively in a classroom setting.

The National Literacy Trust (2025) highlighted that digital literacy involves digital skills usage, creativity production,
collaboration and communication, evaluating critically, and actively participating responsibly and ethically in the digital
environment. Digital literacy is beyond access; an individual must possess technical skills to navigate and assess digital
content critically and its utilization. Additionally, digital literacy can be defined as a set of knowledge, skills, and attitudes
to effectively utilize digital technologies in daily life, both in professional contexts and personal growth (OECD, 2023).
Access to digital technology may not be translated into meaningful participation in a digital environment without possessing
digital competencies (Hargittai, 2010).

Digital literacy can be defined as the ability to search, find, evaluate, share, and create content using the internet (Widana,
2020). Based on the above definition, this review defines digital literacy as the ability to understand and confidently apply
or incorporate digital technology tools into pedagogy practices to navigate online platforms and education software, analyze
online information critically, respect digital privacy, and consider the digital well-being of the students to foster more
dynamic, collaborative, and active participation in a learning environment. Digital literacy gained momentum since the
1990s in the United States and started gaining traction around the world in the 21st century as a critical competency essential
for students and teachers in the 21st-century rapid technological advancement in the modern education setting. This concept
is not only possessing merely digital skills, but it encompasses the ability to use digital technology tools critically, evaluate,
and create a variety of information (UNESCO, 2018). As the 21st-century technological advancement spread through the
educational system globally, there has been growing emphasis on training teachers and equipping them with the necessary
digital competencies to foster technological learning experiences for students to survive the 21st-century technological
advancement societies (Koltay, 2011).

Digital technology tools have been increasingly incorporated in the education system worldwide to modernize education
practices to fit the 21st-century technological advancements, aligned with modern societies and the workforce needs.
Developed countries have led the way in integrating digital technologies in education by formulating national policies aimed
at improving digital competencies among students and teachers. For instance, in the European Union (EU), digital literacy
has been a core component of teachers' training programs and teacher education programs, guided by the EU Digital
Competencies Framework for Education, which lists the specific digital competencies teachers need to integrate digital
technology tools into pedagogical instruction (Redecker, 2017).

In North America, the introduction of blended learning and education tech platforms has accelerated the use of digital
technology in pedagogical instruction. For example, in the USA, there has been the implementation of the National
Education Technology Plan, which emphasized the use of digital literacy in equitable, inclusive, and innovative learning
environments (U.S. Department of Education, 2017). In developing countries, the integration of digital technology into
pedagogical instruction has been influenced by blended opportunities and different challenges. For instance, Sub-Saharan
African countries have been facing problems related to poor internet connectivity and limited teacher readiness to integrate
digital technologies in classrooms (Anasel & Swai, 2023; Ndulu et al., 2020; Pouezevara et al., 2013).

In Rwanda, the effort of promoting digital literacy in pedagogical instruction has been hampered by a shortage of
infrastructure, lack of digital technology resources, and insufficient digital training programs for teachers (MINEDUC,
2020). Digital literacy for teachers can be explained as the possession of technical skills that involve the use of digital
technology devices and proficiency in educational software. This allows teachers to incorporate digital technology tools
into pedagogical instruction to enhance teaching strategies and improve students’ learning outcomes. Teacher digital literacy
may also include the ability to apply and integrate digital tools into a classroom practice in the process of supporting learning
and students (Liu et al., 2020). Similarly, teacher digital literacy may also include the practical ability to absorb knowledge
from text and online reading with practical inquiry (Leu et al., 2019; Kimani & Onyancha, 2015). In this context, teachers'
digital literacy is vital to enhance education quality and equip students with the 2 1st-century digital competencies needed
to solve complex problems within their daily life situations.
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Digital Competence

Digital competence is defined as the critical use of technologies for tasks and the confidence to communicate and learn in
the digital world. It encompasses a set of competencies that enable teachers and students to navigate digital education
effectively. According to Antonior-Manuel et al. (2022), digital competence is a multifaceted concept that encompasses
competencies and abilities to critically and creatively use technology tools professionally. Digital competence is referred to
as the confident, critical, and responsible use and engagement with digital technology tools for work, learning, and
participation in modern society (Vuorikari et al., 2022, p. 10). Teachers’ responsibility has been to enhance students’
performance and digital competencies by incorporating digital technology tools in a classroom setting to create an
interactive and collaborative learning environment (Khatamova & Sayfiddinova, 2023).

Digital competencies have also been proven to go beyond formal education and enter industrial sectors for entrepreneurs
who have embraced technology and leverage digital technology skills in their businesses to prosper in the digital
environment (Santos et al., 2023). In addition, teachers who demonstrated the highest digital competencies had confidence
and are more likely to integrate digital technology tools in a classroom setting and adapt quickly to use new innovative
digital technology tools that emerged in a classroom setting inclusively (Tondeur et al., 2021).

Digital Divide

Digital divide refers to the inequalities that appear in access to digital technology resources, digital infrastructure, and digital
skills among teachers (Van Dijk, 2020). This term was initially introduced in 1990 to highlight the gap between those with
access to digital technology resources and those without, to bridge the gap between them (Srinuan & Bohlin, 2011). This
concept has been there since not only talking about physical access but also the competencies one holds and open
opportunities to effectively use digital technology tools in a classroom setting. The digital competencies an individual
possesses to use digital technology tools in education vary widely, leading to different outcomes, which reinforced the
existing inequalities (Cheah et al, 2022; Robinson et al., 2015).

Method

This systematic review followed the guidelines of Campbell Collaboration (2013) to explore digital literacy development
among secondary school teachers and was informed by the PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) approach to ensure transparency, rigor, and replicability. We followed a) a predetermined set of
inclusion and exclusion criteria, b) screened and extracted secondary data, ¢) examined the relevance of the reviewed data
from different published studies, and d) synthesized the findings. The review utilized existing academic and grey literature
to answer these questions. According to Gough et al. (2017), a systematic literature review has an “explicit rigorous
methodology,” making the review findings “accountable and open to criticism.” (p. 9). This type of review can offer a
complementary mechanism for analyzing and mapping the information; it is possible to gain insights into certain aspects of
digital literacy development while having a general overview of digital literacy practice across countries over a time span.
Indeed, we considered systematic review a useful and reliable methodology, if conducted rigorously, in delivering evidence
for policy makers and practitioners in both policy maker and secondary education fields.

Searching Strategy

In consultation with two references, including an expert in systematic review and another in digital technology, a
comprehensive search was conducted across electronic databases, including ERIC, Scopus, Web of Science, Google
Scholar, as well as institutional repositories and official reports from the MINEDUC, UNICEF, UNESCO, REB, and the
government of Rwanda

Inclusion/Exclusion Criteria

We developed four inclusion criteria to determine the relevant studies from our preliminary search, studies: (1) published
between 2016 and 2024; (2) contained in the abstracts all three keywords or synonyms, as determined from an electronic
thesaurus: (a) digital literacy or digital competencies or ICT skills or teacher education (b) were conducted in Rwanda or
included Rwandan participants, (c) secondary education; 3) written in English, and 4) originality of reported data or
reviewed. A figure based on these criteria was designed to screen the studies and synthesize the relevant findings. Studies
that were excluded were solely based on higher education or primary education and were not peer reviewed unless official
government or NGO reports, and lacked a clear methodological description.
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Data Screening and Extraction

The initial database search yielded 1,000 records. After removing 2 duplicate records, 998 records remained for title and
abstract screening. During the first screening stage 646 abstracts were excluded because they were unrelated to digital
literacy. Of the remaining 352 records, 245 studies were excluded for not focusing in secondary education. Full-text
screening was conducted for 107 studies, of which 51 were excluded for being non-reviewed or lacking sufficient
methodological detail. The final review included 56 studies that met all inclusion criteria for independent, detailed
evaluation. Data from the included studies were then extracted onto a matrix (in Microsoft Excel), covering author, year,
study design, sample, key findings, and containing four relevant categories drawn from the research questions, including
country. The extracted data were organized according to the review’s research questions to facilitate thematic synthesis. To
enhance reliability data extraction was cross-checked a second time by reviewers

Study Relevance Assessment

The reviewers assessed the 56 articles in terms of their relevance to the current review’s objectives. We followed:

Identification

Screening

Eligible

Included

Figl. Process of Selecting Article for Review (Adopted from PRISMA Flow Diagram)
Data Synthesis and Analysis

As mentioned earlier, we tabulated all relevant information of the included studies on a matrix with categories corresponding
to different aspects of the research questions. A thematic synthesis approach was applied to analyze the extracted data. The
reviewers together went through the information under each category and unanimously synthesized the results across the
studies. Findings were categorized according to the three research questions and interpreted using an integrated theoretical
lens combining TPACK, TAM, and Digital Divide Theory
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The main aim of this cross-study synthesis was to seek common overall trends and explore potential emerging comparisons
in Rwanda’s digital literacy among secondary school teachers on the basis of available evidence collected across the country.
The synthesis focused on identifying convergent evidence rather than quantifying effect sizes, consistent with systematic
review methodology in education research (Gough et al., 2017).

Findings

This section presents the synthesized findings from 56 studies included in this review, organized according to three research
questions:

Conceptual Frameworks Guided this Review

This systematic review is guided by an integrated theoretical framework combining the Technological Pedagogical Content
Knowledge (TPACK) framework, the Technology Acceptance Model (TAM), and Digital Divide Theory. The integration
of these three frameworks provides a comprehensive lens for examining digital literacy development among secondary
school teachers in Rwanda by capturing pedagogical competence, individual technology adoption behavior, and structural
inequalities influencing digital education.

Technological Pedagogical Content Knowledge (TPACK)

The TPACK framework serves as the essential framework for evaluating teachers’ competencies to integrate digital
technology in pedagogy and content knowledge (Mishra & Koehler, 2006). This evaluation focuses mainly on the practical
application of TPACK by examining teachers’ ability to use technology tools (TK) effectively, combined with pedagogical
approaches (PK) and subject expertise (CK) in their teaching practice. For example, if a biology teacher can effectively use
interactive simulations to enhance biology instruction, he/she is considered to show a strong demonstration of TPACK
alignment. Specifically, TPACK informs Research Question 1, which examines the current state of digital literacy
development among secondary school teachers in Rwanda. By drawing on TPACK, this review evaluates whether teachers’
digital literacy reflects isolated technological knowledge or integrated pedagogical practice. Empirical evidence synthesized
in this review suggests that while many teachers demonstrate basic TK, the integration of technology with pedagogy and
content knowledge remains limited, indicating incomplete TPACK development (Mishra & Koehler, 2006; Koehler &
Mishra, 2009).

Technology Acceptance Model (TAM)

On the other hand, while TPACK explains how teachers integrate technology pedagogically, it does not fully account for
why teachers choose to adopt or resist digital technologies. To address this limitation, this review incorporates the
Technology Acceptance Model (TAM), defined by Fred Davis in 1986 as the theoretical behavior to explain and predict the
adoption and use of technology based on users’ perception, was later redefined by Davis in 1989 based on two primary
beliefs that determine an individual’s intention to use technology: a) Perceived Usefulness (PU), which deals with the degree
to which a person believes that using a particular technology will enhance their job performance or productivity, and b)
Perceived Ease of Use (PEOU), which deals with the degree to which a person believes that using a system can be free of
effort. These perceptions shape teachers’ attitudes toward technology and their behavioral intention to use digital tools in
professional practice. In the context of this review, TAM is used to interpret teachers’ attitudinal and motivational factors
influencing digital literacy development, particularly in relation to Research Question 2, which explores the challenges
secondary school teachers encounter in promoting digital literacy. Limited training opportunities, lack of technical support,
and high workload negatively affect teachers’ perceptions of usefulness and ease of use, thereby constraining technology
adoption even when digital resources are available (Davis, 1989; Teo, 2011). TAM thus provides a behavioral explanation
for uneven digital technology integration across secondary schools in Rwanda.

Digital Divide Theory

To complement the individual-level perspectives offered by TPACK and TAM, this review also draws on Digital Divide
Theory, which addresses structural and socio-economic inequalities in access to digital technologies and digital skills.
Initially conceptualized as disparities in physical access to technology, the digital divide has evolved to include differences
in skills, usage, and outcomes (Van Dijk, 2006, 2020). In educational contexts, the digital divide manifests through unequal
access to infrastructure, connectivity, training opportunities, and institutional support.
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Digital Divide Theory is particularly relevant to Research Question 2 and Research Question 3, as it explains how disparities
between urban and rural schools, gender inequalities, and socio-economic constraints limit teachers’ opportunities to
develop and apply digital literacy. In Rwanda, persistent gaps in electricity access, internet connectivity, and availability of
digital devices continue to shape teachers’ capacity to engage with technology-enhanced pedagogy, regardless of individual
motivation or policy intentions (Van Dijk, 2020; UNICEF, 2021).

Integrated Frameworks

The integration of TPACK, TAM, and Digital Divide Theory enables a multidimensional understanding of digital literacy
development among secondary school teachers in Rwanda. TPACK captures teachers’ pedagogical competence in
integrating technology, TAM explains teachers’ attitudes and adoption behavior, and Digital Divide Theory situates these
processes within broader structural and socio-economic contexts. Together, these frameworks align directly with the
review’s research questions by examining the current state of teacher digital literacy (RQ1), identifying barriers to digital
integration (RQ2), and informing strategies to enhance digital literacy development through professional training,
institutional support, and equitable infrastructure investment (RQ3).

Figure 2. Conceptual Framework of this Review

Digital Barriers

e Digital Divide
e Digital Skill Gaps

e Gender Disparities

e Shortage of Funds

e Resistance to

Change

Figure 2 illustrates the conceptual framework guiding this review. The framework demonstrates the interaction between
infrastructure and access conditions, teachers' technology acceptance (TAM), and contextual digital barriers in shaping
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teachers' Technological Pedagogical Content Knowledge (TPACK). TPACK is understood as the intermediary framework
through which these elements influence the development of digital literacy in secondary school educators. Effective
measures, such as professional development, institutional support, policy integration, and sustainable infrastructure
investment, serve as intervention mechanisms to enhance TPACK and mitigate digital divide limitations.

RQ 1: Current State of Digital Literacy Development Among Secondary School Teachers

The review indicates that many secondary school teachers demonstrate the basic foundation of technological knowledge
(TK), including the ability to operate computers, use word processing software, and access online platforms. However,
evidence consistently shows that they are still in the early stage of integrating technology effectively into pedagogy, as they
still lack strong application of Pedagogical Knowledge (PK) and Content Knowledge with technology to form complete
TPACK. The majority of studies report limited application of digital tools to support instructional strategies aligned with
curriculum objectives (ILO, 2019; Nsengimana et al., 2022).

This highlighted the digital skills gap among secondary school teachers across schools, with teachers in urban areas
demonstrating higher exposure to digital tools than those in rural schools

For instance, urban teachers are capable of using digital technology tools, while many of their counterparts in rural schools
still struggle to integrate these digital technology tools meaningfully into pedagogical instruction (Nsengimana et al., 2022).
Access to infrastructure such as electricity, internet connectivity, and digital devices was frequently identified as uneven,
influencing teachers’ opportunities to practice and develop digital competencies (MINEDUC, 2020; UNICEF, 2021).
Teachers without proper training cannot progress beyond access to actual usage. Therefore, interventions must focus on
skilled capacity-building that addresses all three frameworks.

RQ2: Challenges Encountered by Secondary School Teachers in Promotion of Digital Literacy

The most frequently reported challenges include limited professional training, inadequate infrastructure, and persistent
digital divide factors. The infrastructure and access continue to pose a challenge to the full integration of digital technology
tools in the classroom setting. There is a significant digital divide in digital infrastructure; for instance, urban schools benefit
more from internet connectivity and basic digital technology tools, while their counterparts in rural areas have inconsistent
availability of electricity, poor internet connectivity, and inadequate digital technology tools (MINEDUC, 2020; UNICEF,
2021). This creates digital skills inequalities among teachers between urban and secondary schools. Additionally, many
teachers reported receiving short, theory-oriented training sessions that did not adequately prepare them for classroom
application, and some highlighted that they have never received formal digital training, leading to limited confidence to use
digital technology tools in their daily teaching instruction (Mugiraneza, 2021; Nsengimana et al., 2022). Without access to
professional training and digital resources, teachers cannot practice or integrate digital literacy meaningfully into pedagogy.
Additionally, unreliable electricity, weak internet connectivity, and limited access to devices were commonly reported,
particularly in rural secondary schools (Byura et al., 2016; Rudasingwa, 2021). As TAM demonstrates, unreliable access
reduces teachers' perceived usefulness of digital tools and perceived ease of use. If teachers perceive technology as
cumbersome or irrelevant due to a lack of contextualized training, their motivation to integrate it into pedagogical instruction
diminishes. Unequal access to training leads to widening gaps in usage and benefits. These disparities directly affect
teachers’ opportunities to practice and integrate digital tools, leading to unequal development of digital skills. TAM also
underscores the role of institutional support in shaping user perceptions. Teachers who receive consistent technical
assistance, mentorship, and recognition for technology integration are more likely to view digital tools as beneficial and
easy to use (Teo, 2011). Socio-economic constraints, including low income, heavy workload, and limited institutional
support, were also identified as barriers to digital literacy development. Several studies reported gender-based disparities,
with female teachers experiencing reduced access to training opportunities and digital resources, especially in rural contexts
(CONTRAF, 2025; New Times, 2023; UNESCO, 2025).

RQ3: Strategies for Enhancing Digital Literacy Development Among Secondary School Teachers

The reviewed literature identifies several strategies to strengthen teachers’ digital literacy development. These include
continuous professional development programs, peer mentoring, hands-on training approaches, and sustained investment
in digital infrastructure. TAM-driven intervention by Davis (1989), which emphasizes the perceived usefulness and ease of
use, would play a significant role in shaping a positive attitude towards digital technology integration in education by
ensuring that user-friendliness and clearly demonstrating educational value together with effective Professional
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Development (PD) which is iterative, collaborative, and situated within teachers’ own classrooms can help increase teachers’
adoption of digital technology tools in teaching and learning process (Staverma, 2025). Studies also emphasize the
importance of aligning teacher training initiatives with national education policies and fostering partnerships between
government institutions, public-private collaboration, international organizations, and local communities to improve access
to digital resources (MINEDUC, 2016; UNICEEF, 2024).

4. DISCUSSION AND RECOMMENDATIONS

This systematic review offers a nuanced understanding of digital literacy development among Rwandan secondary school
teachers by interpreting the synthesized findings through the lenses of the Technological Pedagogical Content Knowledge
(TPACK) framework, the Technology Acceptance Model (TAM), and Digital Divide Theory. The discussion situates these
findings within Rwanda's larger education digitalization strategy and compares them to evidence from previous national
and international studies.

State of Digital Literacy and TPACK Integration

The findings show that, while many Rwandan secondary school teachers have basic Technological Knowledge (TK), such
as computer operation and use of educational software. This is consistent with national infrastructure investments such as
the One Laptop per Teacher initiative and represents a successful first step toward technological exposure, but their capacity
to integrate digital literacy into instructional practices and subject content is limited. This shows that teachers' digital literacy
development in Rwanda is at the tool operation level rather than developing toward pedagogically transformative
technology use. Similar tendencies have been documented globally, with teachers acquiring fundamental digital abilities
but unable to integrate them meaningfully into instructional design and Content delivery (Koehler & Mishra, 2009; Tondeur
et al., 2022). Insufficient TPACK development is linked to the structure of existing teacher training and professional
development programs, which frequently prioritize technical expertise over pedagogical application. In Rwanda, this gap
can be linked to short-term, theoretical training and professional development initiatives that lack persistent focus on hands-
on application, subject-specific mentoring on incorporating digital literacy into daily instruction (Nsengimana et al., 2022;
ILO, 2019). As a result, digital tools are frequently employed for administrative or presentation purposes rather than to
enhance learner-centered, competency-based instruction, as envisaged under Rwanda's Competence-Based Curriculum
(MINEDUC, 2016).

Structural Inequalities and the Digital Divide

Differences in infrastructure and access continue to be defining features of secondary school teachers' digital literacy
development. According to Digital Divide Theory, secondary school teachers in urban schools have better access to
electricity, internet connectivity, and digital gadgets than their rural counterparts, who confront ongoing infrastructure
constraints. The gap in reliable electricity, internet connectivity, and device access between urban and rural schools creates
a gap in digital skills across the regions (MINEDUC, 2020; UNICEF, 2021). This access gap directly affects teachers' ability
to practice and enhance their digital skills, particularly in rural schools, resulting in a skills and usage split (Van Dijk, 2020).
These structural inequalities limit teachers' ability to practice, experiment with, and enhance digital pedagogies,
perpetuating competence disparities across districts. This finding aligns with broader evidence from Sub-Saharan Africa,
where access-based inequalities continue to shape educational technology outcomes (Ndulu et al., 2020; Mutula, 2021).
Importantly, the review demonstrates that access alone does not guarantee effective digital literacy development. Teachers
who lack consistent access to infrastructure are unable to move beyond basic exposure to sustained and meaningful use,
reinforcing Van Dijk’s (2020) argument that digital divides evolve from access gaps into skills and usage inequalities. In
Rwanda, these dynamic risks are undermining national efforts to promote equitable, technology-enhanced education across
all regions.

Teacher Motivation and Technology Acceptance (TAM)

Beyond structural hindrance, the findings emphasize the importance of teachers' attitudes and perspectives that contribute
greatly to digital literacy development. TAM analysis shows that limited access to training, unreliable infrastructure, and
heavy workloads hinder teachers' perceived usefulness (PU) and perceived ease of use (PEOU) of digital technologies.
When digital technologies are difficult to use, or mismatched with classroom reality, teachers are less likely to see them as
valuable, beneficial or worth the extra effort required for integrating DL in their daily practices (Davis, 1989; Teo, 2011).
As a result, even when resources are available, low motivation and confidence prevent adoption. This review builds on
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previous TAM-based research by demonstrating that positive attitudes alone are insufficient in environments characterized
by structural constraints. Even when teachers see the potential benefits of digital technology, a lack of institutional support
and difficult working conditions limit their capacity to put their intentions into practice. This finding is consistent with
previous research showing that organizational and contextual factors impact technological acceptability, particularly in low-
resource contexts (Liu et al., 2020; Tondeur et al., 2022).

Gender and Socio-Economic Dimensions of Digital Literacy

The analysis also highlights gender and socioeconomic gaps in digital literacy development, notably among female teachers
in rural areas. These inequities reflect broader tendencies observed in developing countries, where women frequently face
additional challenges due to access, cultural expectations, and workload (UNESCO, 2025). These findings highlight that
digital exclusion is not only technological but also social and economic in character, as stated in the digital divide theory
(Van Dijk, 2020). Such inequities limit teachers’ participation in professional development opportunities and reduce their
exposure to digital tools, resulting in skill gaps. Addressing digital literacy development, therefore, involves gender-
responsive and context-sensitive interventions that address the interaction of technology, socio-economic conditions, and
cultural norms.

Implications for Digital Literacy Enhancement Strategies

The strategies outlined in the examined literature indicate that effective digital literacy development must be multifaceted
and ongoing. In terms of TPACK, professional development programs should highlight the integration of technology with
pedagogy and content, allowing teachers to design lesson plans, create subject-specific, learner-centered digital activities.
TAM-driven interventions emphasize the need to design training that displays clear instructional value and usability, which
increases teachers' enthusiasm and confidence in using digital resources (Davis, 1989; Stavermann, 2025). Digital Divide
Theory highlights the importance of ongoing investment in inclusive and equitable infrastructure, especially in rural schools.
Aligning teacher training initiatives with national policies like the SMART Education Policy, as well as fostering
partnerships between government agencies, private sector actors, and international organizations, can help ensure that policy
intentions match classroom realities (MINEDUC, 2016; UNICEF, 2024).

Synthesis of Frameworks

The combination of TPACK, TAM, and Digital Divide Theory provides a comprehensive explanation for the observed
patterns in Rwanda's secondary school system. TPACK shows which competences are lacking, TAM clarifies why teachers
may resist or struggle with technology adoption, and Digital Divide Theory identifies where and for whom inequalities
exist. This integrated perspective strengthens the claim that digital literacy development is a pedagogical, behavioral, and
structural process that must be approached holistically.

Recommendations
Theory

Several researchers and scholars should conduct longitudinal studies to investigate the long-term impact of TPACK
proficiency intervention and examine the students’ outcomes as a function of teacher digital literacy in different levels of
the education sector while considering cultural, political and historical context, and socio-economic conditions. These
approaches will provide deep insights into the durability and sustainability of digital literacy development over time,
contributing to theoretical frameworks on technology in instruction changes within educational institutions. In addition,
they should also examine how technology can be applied in education where there are limited resources and insufficient
infrastructures, and still positively affect teaching practice and students’ outcomes within the primary education context in
the perspective of new curriculum (CBC), as much research and studies focus mostly on secondary education.

Practices

Rwanda should invest more in digital infrastructure development programs and professional development for teachers, by
prioritizing the integration of DL in pedagogical practices, which are proven to align with the Competence-Based
Curriculum teaching approach and the 21st century student-centered learning that allows student to personalize and
customize their way of learning basing on their pace and interest, hence contribute to the overall success of education
policies and national educational goals to improve quality of education which is still issue in Rwanda’s education sector.
These digital training programs should also include training modules on Pedagogical Knowledge and Content Knowledge,
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how to involve teachers in cyber security, analyzing online information critically as the 21st century had proven to be full
of misinformation, and other training modules on intellectual stimulation, peer mentoring support, and how to develop and
improve the DL level of students.

Policy

Rwanda’s government should shift from theoretical workshops to sustained, structured hands-on application practice such
as peer mentoring and classroom simulation as digital competencies require more practice and updated workshops, due to
the dynamic of the 21st-century technology advancements evolution. This should be taken seriously to achieve education
technology reform, hence contributing to the national development strategy that prioritize education technology as a pivot
to achieve the national agenda of 2050 to turn Rwanda into a knowledge-based economy.

5. CONCLUSIONS AND FUTURE RESEARCH

This systematic review examined the complex landscape of digital literacy (DL) development among secondary school
teachers in Rwanda. The analysis was guided by an integrated theoretical framework that combine Technology Pedagogical
Content Knowledge (TPACK) and Technology Acceptance Model (TAM), and Digital divide theory that revealed an
environment of substantial policy ambition confronted with complex on-the-ground reality. The findings confirm that, while
national initiatives have successfully developed a basic level of technological knowledge (TK) among secondary school
teachers, the ultimate goal of deep, pedagogically sound technology integration is still in the early stage to completely form
TPACK. due to inadequate infrastructure, gaps in digital training, poor internet connectivity, inadequate devices, lack of
electricity, and socio-economic factors that hindered the effective implementation of education technology reform in
Rwanda (MINEDUC,2020; Nsengimana et al, 2022; UNICEF, 2021). The fundamental conclusion is that DL development
in Rwandan secondary education is a systemic challenge that necessitates coordinated interventions at different levels. This
constraint is worsened by ongoing structural inequalities such as the digital divide in infrastructure and access that unequally
distribute opportunity and maintain skill disparities, notably between urban and rural areas. Furthermore, these external
restrictions have a detrimental impact on teacher motivation and acceptance, as stated by TAM, where perceived utility and
simplicity of use are low due to unreliable materials, digital resources, and inadequately contextualized training. Therefore,
developing teacher digital literacy requires a holistic, synergistic strategy. Effective advancement requires moving beyond
isolated workshops and implementing continuous, practice-oriented professional development that actively integrates DL
into pedagogy, and specific subject-content. Furthermore, policy initiatives like SMART Education and GIGA are crucial
and promising, but they need to be complemented by continuous professional development, infrastructure investment,
community involvement, and collaboration of educational stakeholders such as police makers, parents, teachers, students,
international partnerships, NGOs, and private investors to bridge the digital divide and gender disparities. Investing in
sustainable infrastructure, such as solar-powered devices and reliable internet connectivity, is essential for bridging rural—
urban disparities and promoting inclusive digital access.

Future Research

First, future studies should employ longitudinal and mixed-methods designs to capture changes in rural secondary and
primary school teachers’ digital competencies, attitudes, and pedagogical practices over time. Secondly, researchers should
explore the perspectives of multiple stakeholders, including students, parents, policymakers, and school leaders, to
understand how collective beliefs, social expectations, and community contexts influence technology adoption. Finally,
future research should also examine the digital literacy development among rural primary school teachers as the primary
agents to promote digital literacy among young children
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