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Abstract 

This study examines the baseline state of digital infrastructure, connectivity, and teacher digital competencies in Uganda’s rural 

primary schools prior to the implementation of the Digitally Enabled Community-Centered Early Childhood Development 

Approach (DECEDA) project, a community-centered intervention funded by the Uganda Communications Commission through 

the Universal Service and Access Fund. Using an explanatory sequential mixed-methods design, the study collected quantitative 

survey data from 104 teachers and 31 head teachers across 31 schools in 30 districts spanning Uganda’s five regions, complemented 

by 78 key informant interviews and direct classroom observations; quantitative data were analyzed using descriptive statistics and 

cross-tabulations, while qualitative data were analyzed thematically, with triangulation enhancing validity. The findings reveal three 

interconnected deficit patterns: first, digital infrastructure is critically inadequate, with most schools lacking ICT laboratories, 

functional devices, dedicated IT staff, and written ICT plans, reflecting systemic institutional planning failures; second, internet 

connectivity remains inaccessible and unaffordable, with mobile data the dominant yet unreliable connection type and most schools 

operating without dedicated internet budgets; and third, teacher digital competencies are critically low, with most teachers lacking 

formal ICT integration training, confidence in digital tool use, and access to peer learning communities, with deficits unevenly 

distributed across regions and gender. Collectively, these findings demonstrate that last-mile connectivity challenges in Uganda’s 

rural primary schools are multidimensional, requiring coordinated policy, institutional, and capacity-building responses; the study 

provides the first comprehensive, multi-regional school-level baseline of this kind in Uganda, offering actionable evidence for 

policymakers, development partners, and school leaders in pursuit of inclusive digital education. 
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1. Introduction 

1.1. Background 

Uganda's rural primary schools face a persistent last mile 

connectivity challenge: despite the National Backbone 

Infrastructure reaching 52 districts, only 14% of primary 

schools have internet connectivity, leaving millions of 

learners excluded from the benefits of digital education [1]. 

While digital technologies have been globally recognized as 

transformative tools for improving teaching and learning 

outcomes [2], their integration into rural schools in low-

income countries remains constrained by infrastructural gaps, 

affordability barriers, and limited teacher preparedness 

challenges that are particularly acute in sub-Saharan Africa [3]. 

This paper presents baseline evidence from the Digitally 

Enabled Community-Centered Early Childhood Development 

Approach (DECEDA) project, implemented in Uganda in 

2025 with funding from the Uganda Communications 

Commission (UCC) through the Universal Service and Access 

Fund (UCUSAF). The study specifically examines the 

baseline state of digital infrastructure, connectivity, and 

teacher digital competencies across 31 rural primary schools 

in 30 districts before DECEDA's interventions were 

implemented, providing empirical evidence on the structural 

and capacity gaps that deter equitable ICT integration in 

Uganda's education system. 

Rural schools across low-income countries face persistent 

last mile barriers limited hardware, unreliable electricity, poor 

internet connectivity, and inadequate infrastructure that 

prevent equitable participation in digital learning [4]. 

Addressing these barriers requires both technical and 

instructional prerequisites, including sustained teacher 

training and institutional support, without which even well-

funded interventions struggle to achieve meaningful adoption 

[5-7]. 

In Uganda, these challenges are compounded by deep rural-

urban inequities that have widened despite national policy 

efforts. While the government has expanded the National 

Backbone Infrastructure and introduced frameworks such as 

the National ICT Policy and the Education Sector Strategic 

Plan, school-level adoption remains weak. Only 14% of 

primary schools have internet connectivity, teacher-to-pupil 

ratios in rural areas frequently exceed 1: 55, and access to 

functional digital tools is extremely limited [1]. The gap 

between national infrastructure investment and classroom-

level reality defines the core research problem this study 

addresses. 

The Digitally Enabled Community-Centered Early 

Childhood Development Approach (DECEDA) project, 

implemented in 2025 with funding from the Uganda 

Communications Commission (UCC) through the Universal 

Service and Access Fund (UCUSAF), serves in this study as 

the operational framework for a baseline diagnostic 

assessment. Rather than evaluating DECEDA's outcomes, this 

study uses the project's pre-implementation phase as a 

structured opportunity to empirically document the state of 

digital infrastructure, connectivity, and teacher digital 

competencies across participating rural primary schools 

before any interventions were introduced. In this sense, 

DECEDA functions as a case study context geographically 

diverse, institutionally grounded, and policy-relevant within 

which last mile connectivity challenges can be systematically 

examined. Its community-centered design, combining 

infrastructure enhancement, teacher capacity building, 

localized content development, and peer support mechanisms, 

makes it a particularly instructive lens through which to 

understand both the barriers to and enablers of equitable ICT 

integration in Uganda's rural primary schools. 

The DECEDA project operates on an anchor-beneficiary 

school model, in which strategically selected anchor schools 

serve as digitally equipped hubs providing resources, 

mentorship, and technical support to surrounding beneficiary 

schools within their catchment areas. Anchor schools are 

prioritized for superior ICT infrastructure, reliable internet 

connectivity, and intensive teacher training, positioning them 

as centres of excellence from which digital pedagogical 

practices are expected to diffuse outward to beneficiary 

schools. This structural differentiation creates a natural 

comparative framework: differences in infrastructure quality, 

connectivity reliability, and teacher digital confidence 

between anchor and beneficiary schools provide direct 

empirical evidence of how access to technology shapes 

instructional practice and teacher adoption rates. Explicitly 

examining this contrast is central to understanding whether the 

hub-and-spoke model can bridge last mile connectivity gaps 

or whether beneficiary schools remain structurally 

disadvantaged despite proximity to anchor facilities. 

Despite growing scholarly attention to ICT integration in 

African education systems, significant gaps remain in the 

empirical literature. Most existing studies focus on secondary 

schools or urban contexts, leaving rural primary schools 

which constitute the majority of Uganda's education system 

comparatively understudied [8, 9]. Furthermore, while 

national-level assessments document infrastructure deficits in 

broad terms, there is a lack of school-level baseline evidence 

that simultaneously captures digital infrastructure availability, 

connectivity barriers, and teacher digital competencies within 

a single, geographically diverse study. Studies that do 

examine rural ICT integration tend to focus on single districts 

or specific interventions rather than providing a nationally 

representative baseline across multiple regions [1, 10]. This 

study addresses these gaps by providing the first 

comprehensive, multi-regional baseline assessment of last 

mile connectivity challenges in Uganda's rural primary 

schools, conducted within the framework of the DECEDA 

project across 31 schools in 30 districts spanning all five of 

Uganda's regions. 
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This paper focuses specifically on Objective One of the 

DECEDA project: assessing the baseline state of digital 

infrastructure, connectivity, and teacher digital competencies 

in participating rural primary schools. The study provides 

evidence on the extent of last mile connectivity barriers and 

their implications for equitable ICT integration in Uganda’s 

education system. 

1.2. Problem Statement 

Despite sustained national investment in ICT infrastructure 

and policy frameworks, Uganda's rural primary schools 

remain structurally disconnected from the benefits of digital 

education. The core problem is not the absence of national-

level ambition but the persistent gap between infrastructure 

availability and school-level access a gap shaped by unreliable 

electricity, unaffordable internet services, inadequate 

hardware, and critically low teacher digital competencies [1, 

11]. While these challenges are broadly acknowledged in 

policy discourse, the specific nature, extent, and interaction of 

these barriers at the school level remain poorly documented, 

particularly across geographically diverse rural contexts. 

The research problem this study addresses is therefore 

twofold. First, there is insufficient empirical evidence on the 

baseline state of digital infrastructure and connectivity in 

Uganda's rural primary schools across multiple regions. 

Second, existing assessments of teacher digital competencies 

in this context tend to be narrow in scope, self-reported 

without triangulation, and disconnected from the 

infrastructural realities teachers operate within [10, 12]. 

Without this baseline evidence, interventions risk being 

designed on assumptions rather than ground-level realities, 

limiting their effectiveness and sustainability. 

This study addresses this problem by conducting a 

comprehensive baseline diagnostic across 31 rural primary 

schools in 30 districts within the DECEDA project framework, 

generating the empirical evidence needed to understand what 

last mile connectivity challenges actually look like at the 

school level and what they mean for equitable ICT integration 

in Uganda's education system. 

1.3. Objectives of the Study 

The main objective of the study was to assess the baseline 

state of digital infrastructure, connectivity, and teacher digital 

competencies in Uganda's rural primary schools prior to the 

implementation of the DECEDA project. The specific 

objectives were to: 

1) Examine the availability of digital infrastructure such as 

electricity supply, computers, and internet connectivity 

in rural primary schools. 

2) Identify connectivity barriers limiting access to 

affordable and reliable internet services for teaching and 

learning. 

3) Assess teacher digital literacy and competencies to 

determine readiness for ICT integration in classroom 

practice. 

1.4. Research Questions 

1) What digital infrastructure is available in Uganda’s rural 

primary schools to support ICT-enabled teaching and 

learning? 

2) What barriers limit rural primary schools’ access to 

affordable and reliable internet connectivity for teaching 

and learning? 

3) What is the level of digital literacy and ICT competence 

among teachers in rural primary schools, and how 

prepared are they to integrate digital tools into classroom 

practice? 

1.5. Significance of the Study 

This study makes three distinct contributions. First, it provides 

the first comprehensive, multi-regional school-level baseline on 

digital infrastructure, connectivity, and teacher digital 

competencies across Uganda's rural primary schools evidence 

that is currently absent from the literature. Second, by situating 

this baseline within the DECEDA project framework, the 

findings offer a replicable diagnostic model that development 

partners and policymakers can adapt for similar contexts across 

sub-Saharan Africa. Third, the study generates actionable 

evidence directly relevant to Uganda's National Development 

Plan III and Sustainable Development Goal 4, equipping 

policymakers, District Education Officers, school leaders, and 

teacher-training institutions with the ground-level data needed to 

design targeted, equity-sensitive ICT interventions rather than 

relying on broad policy assumptions. 

2. Literature Review 

2.1. Digital Technology Integration in 

Education: Global and Regional 

Perspectives 

A consistent finding across global research is that while 

digital technologies hold significant potential for transforming 

teaching and learning, their benefits remain unevenly 

distributed concentrated in well-resourced urban settings 

while rural and low-income schools lag behind [11, 13]. The 

ITU reports that internet penetration in developed nations 

exceeds 87% compared to below 25% in least developed 

countries [3], a disparity that reflects not merely technical 

deficits but deeper structural inequalities in how educational 

infrastructure is prioritized and funded. The COVID-19 

pandemic sharpened this reality, with nearly 1.6 billion 

learners globally affected by school closures those in rural and 

underserved areas disproportionately so due to unreliable 

connectivity and limited device access [14]. Scholars broadly 
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agree that connectivity is therefore not a peripheral technical 

concern but a foundational prerequisite for equitable 

participation in digital learning. 

Where the literature diverges, however, is on what it takes 

beyond connectivity to achieve meaningful ICT integration. 

Some studies emphasize hardware access and infrastructure 

reliability as the primary bottleneck [13, 15], while others 

argue that teacher preparedness and institutional support are 

equally if not more determinative of integration outcomes [6, 

16]. This debate points to an important synthesis: 

infrastructure and capacity are not sequential prerequisites but 

interdependent conditions. Professional development 

programmes, when combined with reliable infrastructure, 

significantly improve teachers' confidence and ICT adoption 

rates [16, 17]; yet without infrastructure, even well-trained 

teachers cannot sustain digital practice. This interdependence 

is central to understanding why ICT integration fails in rural 

contexts and frames the analytical lens of this study. 

2.2. ICT Integration in African Education 

Systems 

African evidence reinforces and contextualizes the global 

picture, while revealing region-specific dynamics that generic 

frameworks often overlook. Across Kenya, Tanzania, Nigeria, 

and other sub-Saharan contexts, a recurring pattern emerges: pilot 

projects succeed in introducing digital tools but fail to sustain 

adoption due to poor electricity access, weak internet coverage, 

and limited technical support [10]. The African Development 

Bank notes that rural electrification and broadband expansion 

remain deeply uneven, creating a structural ceiling on what 

school-level ICT interventions can achieve regardless of 

pedagogical design or teacher training quality. 

Critically, the African literature also highlights a 

dependency problem that distinguishes this context from 

global norms. The widespread reliance on externally 

developed platforms such as Moodle or Blackboard raises 

persistent concerns about contextual relevance, affordability, 

and long-term sustainability in resource-constrained 

environments [18]. This pattern suggests that many African 

ICT initiatives are designed for adoption rather than 

ownership, creating fragility when donor support ends. At the 

same time, research consistently shows that institutional 

support structures including school leadership commitment, 

peer mentorship, and district-level oversight are critical 

enablers that are frequently absent in rural settings [6, 19]. The 

African experience therefore points to a dual gap: insufficient 

infrastructure and insufficient institutional embeddedness, 

both of which must be addressed simultaneously for ICT 

integration to be sustainable. 

2.3. Uganda’s Connectivity and Education 

Landscape 

Uganda's experience crystallizes the tensions identified in 

the broader African literature into a specific national context. 

Despite the rollout of the National Backbone Infrastructure 

reaching 52 districts and policy commitments through the 

revised National ICT Policy (2021) and National 

Development Plan III (2020/25), only 14% of primary schools 

have internet connectivity [1]. This stark disconnect between 

infrastructure availability and school-level access illustrates 

what scholars describe as the policy-practice gap the failure of 

macro-level investments to translate into micro-level 

outcomes [8, 9]. Rural primary schools bear the brunt of this 

gap, with teacher-to-pupil ratios frequently exceeding 1: 55, 

understocked libraries, and extremely limited access to 

functional digital tools. 

The Ugandan literature further reveals an important sectoral 

imbalance: ICT adoption efforts have been disproportionately 

concentrated in secondary schools and urban areas, while rural 

primary schools which educate the majority of Ugandan 

children have received comparatively little attention [20]. 

Where ICT has been adopted in primary schools, it has largely 

served administrative rather than instructional purposes, with 

classroom integration remaining weak due to unreliable 

electricity and restricted internet access [21]. E-learning 

platforms, where used, are predominantly externally developed, 

with 81% of platforms in Ugandan institutions sourced from 

outside the country, raising concerns about local relevance and 

sustainability [15]. Taken together, these findings point to a 

critical evidence gap: there is currently no comprehensive, 

multi-regional, school-level baseline that simultaneously 

documents infrastructure availability, connectivity barriers, and 

teacher digital competencies in Uganda's rural primary schools 

the gap this study directly addresses. 

2.4. Theoretical Framework 

This study is grounded in three complementary theoretical 

frameworks that together explain the multidimensional 

challenges of ICT integration in rural primary schools. 

The Digital Divide Theory (van Dijk, 2006) [22] provides 

the foundational lens for this study. It moves beyond simple 

access gaps to explain how inequalities in technology access 

are shaped by social, economic, and infrastructural disparities. 

In the context of Uganda's rural schools, the digital divide 

manifests across multiple dimensions: physical access to 

devices and connectivity, skills access related to teacher 

digital competencies, and usage access concerning the quality 

and relevance of ICT use in teaching practice. 

The Diffusion of Innovations Theory (Rogers, 2003) [20] 

offers a framework for understanding how new technologies 

are adopted within educational institutions. It identifies key 

factors influencing adoption rates, including relative 

advantage, compatibility with existing practices, complexity, 

trialability, and observability. These factors help explain why, 

despite national infrastructure investments, ICT adoption in 

Uganda's rural schools remains constrained by teacher 

readiness, institutional support, and connectivity reliability. 
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The Technological Pedagogical Content Knowledge 

(TPACK) Framework (Mishra & Koehler, 2006) [21] frames 

the assessment of teacher digital competencies in this study. 

TPACK posits that effective technology integration requires 

teachers to simultaneously master content knowledge, 

pedagogical strategies, and technological tools. This framework 

guided the design of the teacher competency assessment 

instruments and the interpretation of findings related to teacher 

readiness for ICT-enhanced classroom practice. 

Together, these frameworks situate the study's baseline 

assessment within established theoretical discourse on digital 

inclusion, technology adoption, and teacher professional 

development, providing a conceptual foundation for 

interpreting both infrastructure gaps and capacity deficits 

identified in the DECEDA project schools. 

3. Research Approach and Methodology 

This section describes the research approach adopted, data 

collection methods, sampling procedures, and data analysis 

techniques employed in evaluating the DECEDA project's 

implementation and outcomes across Uganda's rural primary 

schools. 

3.1. Research Approach 

This study adopted an explanatory sequential mixed-

methods design, in which quantitative data collection and 

analysis were conducted first, followed by qualitative inquiry 

specifically designed to explain, contextualize, and deepen the 

quantitative findings (Creswell & Plano Clark, 2018) [23]. 

This design was selected as most appropriate for a baseline 

diagnostic study of this nature, where the primary goal is to 

establish measurable, comparable indicators of infrastructure 

availability, connectivity barriers, and teacher digital 

competencies across geographically diverse schools, and then 

draw on qualitative evidence to illuminate the contextual 

factors, institutional dynamics, and lived experiences that 

quantitative data alone cannot capture. 

The explanatory sequential design is particularly well-

suited to this study's positioning as a pre-intervention baseline 

assessment within the DECEDA project. By first establishing 

quantitative baselines through structured surveys 

administered to 104 teachers and 31 school heads, and 

subsequently conducting 78 key informant interviews to 

explain patterns and anomalies in the survey data, the design 

ensures that the findings are both statistically grounded and 

contextually meaningful. This phased approach also enabled 

the research team comprising experts from Nkumba 

University, the Ministry of Education and Sports, the National 

Curriculum Development Centre, and private sector technical 

specialists to iteratively refine qualitative inquiry instruments 

based on emerging quantitative trends, strengthening the 

internal coherence and validity of the overall assessment. 

3.2. Study Population 

The DECEDA Project covered 30 districts strategically 

distributed across Uganda’s five regions: Central, Eastern, 

Northern, Western, and West Nile. This geographic 

distribution ensured national representation and captured 

diverse rural contexts with varying levels of infrastructure 

development, connectivity challenges, and educational 

resource availability. 

The study population comprised six stakeholder groups, 

each contributing distinct data relevant to different 

dimensions of the baseline assessment. Table 1 summarizes 

each group, their numbers, the data collection method used, 

and their specific analytical contribution to the study findings

Table 1. Study Participants by Stakeholder Group, Data Collection Method, and Analytical Contribution. 

Stakeholder Group No. of Participants Data Collection Method Analytical Contribution 

Primary School Teachers 
104 (survey); 116 

nominated 

Survey Questionnaire; 

Focus Group Discussions 

Teacher digital literacy levels, ICT competencies, 

classroom technology use, and training needs 

Head Teachers 31 (one per school) 
Survey Questionnaire; Key 

Informant Interview 

School infrastructure availability, ICT planning status, 

internet budget allocation, and leadership support 

Coordinating Centre Tutors 

(CCTs) & District Education 

Officers (DEOs) 

78 (combined) Key Informant Interviews 
District-level perspectives on connectivity barriers, 

policy implementation challenges, and sustainability 

Ministry of Education and 

Sports (MoES) Officials 
5 Key Informant Interviews 

National policy perspectives on ICT frameworks, 

funding mechanisms, and alignment with education 

sector strategic plans 

Learners Not counted Classroom Observation 
Evidence of actual ICT integration practices and 

learner engagement levels during live lesson delivery 
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3.3. Sampling Strategy 

Schools were selected through purposive sampling, a 

methodologically appropriate strategy for baseline diagnostic 

studies where the goal was not statistical generalizability but 

rather the systematic documentation of conditions across 

contexts that are theoretically and practically relevant to the 

research problem (Patton, 2002) [24]. Purposive sampling was 

selected over random sampling because the study required 

schools that represented the full spectrum of rural infrastructure 

conditions, geographic diversity, and institutional arrangements 

characteristic of Uganda's primary education system criteria 

that random selection could not guarantee given the uneven 

distribution of rural schools across regions. 

To address the potential for selection bias inherent in 

purposive sampling, the selection process was governed by 

explicit, pre-determined criteria developed in consultation 

with the Ministry of Education and Sports, District Education 

Officers, Core Primary Teacher Colleges, and Coordinating 

Centre Tutors. These criteria included: geographic 

distribution across all five of Uganda's regions (Central, 

Eastern, Northern, Western, and West Nile); representation of 

typical rural infrastructure constraints including limited 

electricity access, poor connectivity, and inadequate hardware; 

and strategic inclusion of anchor schools with relatively 

stronger resources to enable comparative analysis with 

beneficiary schools. The resulting sample of 31 schools 

comprising 31 beneficiary schools with 5 anchor schools 

across 30 districts was not designed to be statistically 

representative of all Ugandan rural primary schools, but rather 

to provide a nationally diverse, criteria-driven baseline that 

reflects the range of conditions within which the DECEDA 

project operates. This approach is consistent with established 

practice in mixed-methods baseline assessments in low-

income educational contexts (Mertens, 2015) [25]. 

Regarding teacher participants, 116 teachers (90 male and 

26 female) teaching Primary 5–7 Mathematics, English, and 

Science were initially nominated by head teachers based on 

their subject expertise, demonstrated commitment to 

professional development, and potential to serve as digital 

champions. Of these, 104 teachers completed and submitted 

valid survey questionnaires and constitute the survey 

respondent sample reported in Section 4.0. All 116 nominated 

teachers participated in the broader project activities including 

key informant interviews and focus group discussions where 

applicable. 

3.4. Data Collection Methods 

Five complementary data collection methods were 

employed, each selected for its specific methodological 

contribution to the explanatory sequential design. 

Survey Questionnaires were administered to 104 teachers 

and 31 head teachers to generate quantitative baseline data on 

school infrastructure availability, teacher digital literacy 

levels, ICT competency, frequency of technology use in 

classroom instruction, and institutional readiness. Surveys 

were digitized using Kobo Toolbox 

(https://ee.kobotoolbox.org/x/N2P9NBeY) to enable both 

online and offline data collection across geographically 

dispersed schools with varying connectivity levels, ensuring 

data quality and consistency. 

Key Informant Interviews (KII) were conducted with 78 

participants including head teachers, District Education 

Officers, Coordinating Centre Tutors, and MoES officials. 

Semi-structured in nature, these interviews were designed to 

explain and contextualize patterns emerging from the 

quantitative survey data, providing deeper qualitative insight 

into connectivity barriers, institutional support mechanisms, 

policy alignment challenges, and sustainability considerations. 

Focus Group Discussions (FGDs) were conducted with 

teachers and administrators to explore collective experiences 

of technology adoption, identify shared challenges and 

enablers, and understand peer support dynamics within and 

across schools. FGDs provided group-level qualitative data 

that complemented the individual-level survey responses. 

Classroom Observations were conducted during monitoring 

visits and live lesson delivery sessions to generate objective, 

non-self-reported evidence of actual ICT integration practices, 

teacher confidence, and learner engagement directly 

addressing the limitations of self-reported competency data. 

Document Review involved systematic analysis of existing 

policy documents, curriculum materials, training reports, and 

monitoring records to situate school-level findings within 

broader institutional and policy contexts. 

3.5. Data Analysis 

Quantitative data from survey questionnaires was analysed 

using descriptive statistics including frequencies, percentages, 

means, and cross-tabulations to establish baseline profiles of 

infrastructure availability, teacher digital competency levels, 

technology usage rates, and institutional readiness across 

regions, school types, and teacher demographics. Microsoft 

Excel was used for data cleaning, coding, and analysis. Cross-

tabulations were specifically employed to compare 

infrastructure and competency indicators between anchor and 

beneficiary schools, and across Uganda's five regions, 

enabling identification of geographic and structural disparities 

in digital access and teacher preparedness. 

Qualitative data from key informant interviews, focus 

group discussions, classroom observation notes, and open-

ended survey responses was analysed using Braun and 

Clarke's (2006) [26] six-phase thematic analysis framework. 

In the first phase, the research team familiarized themselves 

with the data through repeated reading of transcripts and field 

notes. In the second phase, initial codes were generated 

systematically across the entire dataset, with each coding unit 

representing a discrete idea, experience, or observation 
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relevant to the research questions. In the third phase, codes 

were sorted and grouped into candidate themes reflecting 

patterns across the data. In the fourth phase, themes were 

reviewed and refined against the coded extracts and the full 

dataset to ensure internal coherence and clear boundaries 

between themes. In the fifth phase, themes were defined and 

named to capture their analytical essence. In the sixth phase, 

the final report was produced by selecting representative 

extracts and situating themes within the broader literature. 

To ensure coding reliability, two members of the research 

team independently coded a randomly selected subset of 20% 

of qualitative transcripts. Intercoder agreement was assessed 

and discrepancies were resolved through discussion until 

consensus was reached. This process strengthened the 

credibility and consistency of the qualitative findings. 

Triangulation was achieved through systematic 

convergence of quantitative survey findings, qualitative 

interview and FGD data, and observational evidence. Where 

findings across methods aligned, conclusions were drawn with 

greater confidence. Where discrepancies emerged for instance, 

between self-reported teacher competencies in surveys and 

observed classroom practices these were noted and explored 

analytically as substantively meaningful divergences rather 

than methodological inconsistencies, consistent with the 

explanatory sequential design's intent to use qualitative data 

to explain quantitative patterns. 

3.6. Ethical Considerations 

All participants provided informed consent prior to data 

collection. Confidentiality was maintained through 

anonymization of responses, and participation was voluntary. 

Ethical clearance was obtained from Nkumba University’s 

Institutional Review Board, with approval granted by the 

Ministry of Education and Sports. 

4. Results and Discussion 

This section presents the findings from the DECEDA 

project baseline assessment. 

4.1. Respondent Demographics 

A total of 182 participants contributed to the baseline 

assessment comprising of 104 teacher survey respondents and 

78 key informants across 31 primary schools in 30 districts. 

Among teacher survey respondents, male teachers constituted 

a significant majority at 78.8% (82), compared to 21.2% (22) 

female teachers a gender imbalance that mirrors broader 

structural inequities in rural teacher deployment in Uganda 

and has direct implications for interpreting gender-

disaggregated findings on digital confidence and competency 

reported later in this section. The largest age cohort among 

teachers was 35–44 years at 45.2% (47), followed by 25–34 

years. Among the 78 key informants, District Education 

Officers constituted the largest group at 53.8% (42), followed 

by head teachers at 39.7% (31), Coordinating Centre Tutors at 

3.8% (3), and Primary Teacher College Principals at 2.6% (2), 

providing a multi-level institutional perspective on 

connectivity and capacity challenges. 

 
Figure 1. A figure showing survey Demographics. 

Regarding teaching experience, the largest group had 

between 11–15 years of experience 36.5%, (38), followed by 

those with over 16 years 32.7%, (34). Regionally, the West 

Nile region had the highest representation at 26.9% (28), 

followed by Central and Northern Uganda as shown in the 

figure above. 
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4.2. Availability of Digital Infrastructure in 

Rural Primary Schools 

The baseline findings reveal a deeply inadequate digital 

infrastructure landscape across Uganda's rural primary 

schools one characterized not merely by equipment shortages 

but by systemic institutional neglect that cuts across hardware 

availability, power reliability, human resource support, and 

institutional planning. Taken together, these findings confirm 

the digital divide theory's prediction [22] that physical access 

gaps in low-income contexts are multidimensional, extending 

well beyond device ownership to encompass the entire 

ecosystem of conditions necessary for functional digital 

learning environments (van Dijk, 2006). 

1) ICT Laboratories and Device Availability 

The most fundamental infrastructure gap is the near-

absence of ICT laboratories. Of the 31 schools assessed, 74.2% 

(23) had no ICT laboratory whatsoever, leaving the majority 

of schools without a dedicated space for digital learning. Of 

the 8 schools that did have ICT labs, 75% (6) could 

accommodate only 40 learners or fewer insufficient for typical 

rural class sizes that frequently exceed 55 pupils per teacher. 

This finding directly reflects the pattern documented across 

sub-Saharan Africa, where pilot infrastructure investments 

reach a small proportion of schools while the majority remain 

unequipped (African Development Bank, 2021) [15]. 

  
Figure 2. A pie chart and bar graph showing existence of digital infrastructure in the surveyed schools. 

Device availability mirrors this scarcity. Among schools 

with computer labs, only 41.2% (7) had computers, 23.5% (4) 

had tablets, and 11.8% (2) had smartphones, with an average 

of just 6 functional computers per school among those that 

reported having them. District-level data reinforces this 

picture: 75.9% (22) of district officials reported that 30% or 

fewer of public primary schools in their districts are equipped 

with core digital tools. Qualitative evidence amplifies this 

finding as one district official noted, schools are encouraged 

to acquire at minimum a laptop for administrative data 

management, yet even this basic threshold remains unmet in 

most schools. Another key informant confirmed that across 60 

public primary schools in one district, none had a computer 

laboratory for learning purposes, only basic computers used 

for printing and administrative tasks. This distinction between 

administrative and instructional device use is analytically 

significant: it suggests that where devices exist, they serve 

institutional management rather than pedagogical purposes a 

pattern consistent with Ugandan studies showing ICT 

adoption prioritized for administration over classroom 

integration (See Section 2.3). 

2) Power Supply and Maintenance 

While 65.1% (28) of schools reported relying on the 

national electricity grid as their primary power source, this 

figure mask’s significant reliability concerns. An additional 

23.3% (10) depend on solar power and 9.3% (4) on generators 

sources that are less stable and more costly to maintain. 

Critically, maintenance practices are severely weak: only 6.5% 

(2) of schools conduct monthly equipment servicing, while 

38.7% (12) never conduct any maintenance at all. This neglect 

accelerates equipment deterioration and renders functional 

devices non-functional over time, further shrinking the 

already limited device pool. The combination of unreliable 

power and absent maintenance creates a compounding 

infrastructure deficit that no single intervention can resolve in 

isolation. 
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Figure 3. A graph Showing the Primary source of Electricity in the Selected Public Schools. 

3) Human Resource and Institutional Support 

Human resource support for ICT is equally deficient. Only 

19.4% (6) of schools have full-time dedicated IT staff or 

technicians, while 35.5% (11) rely on part-time or volunteer 

personnel, and the remaining 45.2% (14) have no IT support 

whatsoever. This absence of technical human capital means 

that even schools with functional equipment lack the capacity 

to maintain, troubleshoot, or optimize their use a finding that 

aligns with the TPACK framework's emphasis on the 

interdependence of technological, pedagogical, and content 

knowledge as prerequisites for effective ICT integration 

(Mishra & Koehler, 2006) [21]. 

  
Figure 4. Graphs showing presence of dedicated IT staff/technicians in the selected schools. 

Institutional planning deficits compound these human 

resource gaps. Among surveyed teachers, only 16.3% (17) 

confirmed that their schools have ICT-related plans or 

guidelines, while 83.7% (87) reported no such written plans 

exist. Less than a quarter of key informants just 11.5% (9) of 

78 stated their schools had a technology integration plan. This 

near-total absence of institutional ICT planning reflects the 

policy-practice gap identified in the literature (Section 2.3): 

schools are expected to integrate technology without the 

administrative frameworks, designated personnel, or 

budgetary provisions needed to do so sustainably. Without 

written ICT plans, technology adoption becomes ad hoc and 

personality-dependent rather than institutionally embedded 

making it highly vulnerable to staff turnover and donor 

withdrawal. 
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Figure 5. A pie chart showing availability of ICT plans or guidelines in schools. 

4.3. Connectivity Barriers Affecting Access to 

Affordable and Reliable Internet 

Despite Uganda's National Backbone Infrastructure 

reaching 52 districts, the baseline findings reveal that 

meaningful internet access at the school level remains the 

exception rather than the rule. The connectivity picture that 

emerges from this assessment is one of layered barriers 

geographic, financial, infrastructural, and institutional that 

interact to keep rural primary schools effectively disconnected 

from the benefits of national-level investments. This pattern is 

consistent with the diffusion of innovations theory's concept 

of the adoption ceiling: structural barriers prevent innovations 

from diffusing beyond early adopters regardless of the 

availability of the technology at the macro level (Rogers, 2003) 

[20]. 

1) Internet Access Patterns and Regional Disparities 

Survey findings reveal a stark connectivity deficit: 82% (87 

of 104) of teacher respondents reported that their schools lack 

reliable internet access, while only 14% of schools nationally 

have internet connectivity despite the National Backbone 

Infrastructure expansion [1]. Regional disparities are 

pronounced and analytically significant. Key informant 

interviews from West Nile and Central regions highlighted 

that many schools in these areas lack access to stable and 

affordable internet entirely. As one key informant from the 

West Nile region explained, most schools in the area have no 

internet access, though efforts are underway to submit their 

names for last mile connectivity support. This regional 

concentration of connectivity deficits reflects broader 

geographic inequalities in infrastructure investment, where 

peripheral regions particularly West Nile and parts of 

Northern Uganda receive disproportionately less attention 

despite facing the greatest connectivity challenges. 

 
Figure 6. A figure showing internet access patterns and regional 

disparities. 

Among the minority of schools with internet access, mobile 

data dominates as the primary connection type, reported by 77% 

of connected schools. This reliance on mobile data is not a 

deliberate pedagogical choice but a default response to the 

absence of fibre infrastructure a pattern confirmed by national 

data showing that the majority of rural schools connected 

through mobile networks experience slow, intermittent, and 

expensive connectivity [27]. As one ICT coordinator in the 

Central Region noted, even when internet is available it is 

slow and keeps dropping, causing lesson interruptions and 

eroding learner interest and engagement. This qualitative 

insight is analytically important: it illustrates that connectivity 

statistics alone measuring whether a school has internet access 

understate the problem, since intermittent and slow 

connectivity is functionally equivalent to no connectivity for 

sustained ICT-enabled teaching. 

“Most of the West Nile schools don’t have. But the last time 

we were organizing a survey, we submitted some of their 

names for the last mile connectivity.” KII Respondent West 

Nile Region. 
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2) Underlying Barriers: Affordability, Power, and 

Institutional Capacity 

The barriers underlying these connectivity patterns are 

multidimensional and mutually reinforcing. Affordability 

emerges as the most frequently cited obstacle, with 46% (75 

of 104) of survey respondents identifying the high cost of data 

and subscription services as the most significant barrier to 

reliable internet use. This affordability crisis is acute at the 

institutional level: 67% of schools operate without a dedicated 

internet budget, meaning connectivity depends entirely on 

donor support or personal teacher expenditure rather than 

sustainable institutional provision. As one head teacher from 

West Nile District explained, schools rely on donor-funded 

data bundles that last only a few weeks before the school goes 

offline until external support arrives again. This donor 

dependency creates a cycle of intermittent connectivity that 

makes sustained ICT integration practically impossible. 

 
Figure 7. A figure describing underlying barriers to internet access and Usage. 

Power unreliability compounds the affordability problem. 

Key informants across multiple regions emphasized that even 

where internet is available, frequent power outages 

particularly in schools relying on the national grid without 

backup systems make it impossible to plan ICT lessons 

consistently. One teacher from a rural primary school 

described constant power outages that prevent consistent 

lesson planning, while a head teacher from the Eastern Region 

highlighted the poor quality of network connectivity and the 

inability of many community members to afford internet. A 

head teacher from the Western Region further identified the 

lack of funds to acquire up-to-date internet server systems as 

a critical institutional barrier. Together, these qualitative 

accounts reveal that connectivity barriers are not merely 

technical but deeply socio-economic rooted in institutional 

underfunding, community poverty, and the absence of 

sustainable financing models for rural school connectivity. 

“We have constant power outages, and electricity is not 

available everywhere only in some places. This makes it 

difficult to plan ICT lessons consistently.” (Teacher, Rural 

Primary School) 

“The network connectivity especially MTN is very poor, 

and also people don’t have money to buy the internet.” (Head 

teacher, Eastern Region.) 

“Lack of funds to buy the up-to-date internet server system.” 

(Head teacher, Western Region.) 

These findings are consistent with international evidence: 

the ITU reports that in low-income countries like Uganda, 

internet affordability remains one of the most significant 

structural barriers to digital inclusion, with rural schools 

disproportionately affected by both high costs and weak 

infrastructure [3]. The Digital 2024 Uganda report by 

DataReportal [28] similarly confirms that only 28% of 

Uganda's population uses the internet, with rural penetration 

significantly lower a macro-level pattern that directly 

manifests in the school-level connectivity deficits documented 

in this baseline. 

“Even when we have internet, it’s slow and keeps dropping. 

Lessons get interrupted, and learners lose interest.” (ICT 

Coordinator, Central Region) 

3) Stakeholder Responses and Pathways Forward 

When asked what support is needed to improve internet 

connectivity, respondents identified a consistent set of 

priorities that point toward both immediate relief and 

structural change. Subsidizing internet costs was the most 

frequently cited need, identified by 31% (68) of respondents, 

reflecting the centrality of affordability in sustaining digital 

connectivity. Provision of backup power solutions particularly 

solar installations and generators was the second most 

common recommendation, directly addressing the power 

unreliability that compounds connectivity challenges. 

Additional suggestions included fibre internet installation, 

pre-downloading of digital content for offline use, and 

community-based internet sharing models. 

 
Figure 8. A pie chart showing support needed to improve internet 

according to respondents. 
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These stakeholder recommendations align with proven 

strategies from comparable contexts. The BOSCO-Uganda 

initiative [29] demonstrates the feasibility of solar-powered 

connectivity solutions in remote Ugandan communities, while 

experiences from Kenya and Tanzania show that subsidized 

education-specific internet bundles negotiated between 

governments and telecommunications providers can 

significantly reduce the affordability barrier for rural schools. 

However, these solutions require coordinated policy 

commitment and sustained financing conditions that are 

currently absent in the majority of DECEDA project schools, 

where 67% lack internet budgets and 45.2% lack IT staff 

capable of managing connectivity infrastructure. Bridging this 

gap demands not only technical investment but institutional 

capacity building and financial sustainability planning that 

goes beyond one-off infrastructure grants. 

4.4. Teacher Digital Literacy and Competencies 

Teacher digital literacy is the bridge between infrastructure 

availability and meaningful ICT integration in classroom 

practice. The baseline findings from this assessment paint a 

consistent picture of critically low digital competencies 

among teachers in Uganda's rural primary schools a deficit 

that spans basic tool familiarity, formal ICT training, 

collaborative practice, and confidence in technology-

enhanced pedagogy. Interpreted through the TPACK 

framework (Mishra & Koehler, 2006) [21], these findings 

reveal that teachers lack not only the technological knowledge 

component of TPACK but also the pedagogical integration 

skills needed to translate digital tool awareness into effective 

classroom practice. Without simultaneous development of all 

three TPACK knowledge domains content, pedagogy, and 

technology ICT integration will remain superficial regardless 

of infrastructure improvements. 

1) Baseline Digital Competency Levels 

Among the 104 teacher respondents, confidence in basic 

digital skills is alarmingly low across the board. The lowest 

confidence levels were recorded for Microsoft Word, 

PowerPoint, and projector use tools central to structured 

lesson delivery. Notably, 45.2% (47) of teachers reported 

never having used a projector, and a significant proportion 

struggled with basic word processing tasks. While most 

teachers could perform rudimentary functions such as 

powering on a computer or using a mobile phone, competency 

drops sharply when tasks require sustained, pedagogically 

purposeful technology use. These findings are consistent with 

a national study assessing primary teacher trainees across 

Uganda, which similarly documented significant gaps in 

writing and presentation tool proficiency suggesting that the 

competency deficit is systemic rather than school-specific. 

 
Figure 9. A figure describing participants level of confidence in basic digital skills. 

Confidence in using digital tools to support teaching 

remains particularly low. Nationally, only 20.2% (21) of 

teachers reported feeling confident in using digital tools for 

classroom instruction. Regional variation is significant: while 

some regions show marginally higher confidence levels, the 

Western region consistently trails, with only 44.4% (8 of 18) 

of teachers reporting awareness of digital teaching tools the 

lowest regional figure in the assessment. These regional 
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disparities mirror the infrastructure deficits documented in 

Section 4.1 and reflect the compounding effect of weak 

infrastructure on teacher confidence and adoption willingness 

a relationship the diffusion of innovations theory identifies as 

the compatibility factor: teachers are less likely to adopt 

technologies they perceive as incompatible with their working 

conditions (Rogers, 2003) [20]. 

2) Training and Professional Development Gaps 

The training deficit underlying these competency gaps is 

severe. Of the 104 teacher respondents, 74% (77) reported not 

having received any formal training on integrating ICT into 

their teaching, while only 26% (27) indicated they had 

received such training. This finding is independently 

corroborated by key informant assessments: of 28 key 

informants who assessed teacher digital competency levels, 

35.7% (10) described teacher competency as very low, 

reflecting a broad institutional awareness of the training 

deficit that has yet to translate into systematic remediation. 

 
Figure 10. A pie chart showing if participants had ever received any ICT formal training. 

Regional patterns in training access reveal an important 

paradox. West Nile one of the most infrastructure-deprived 

regions accounted for the largest share of teachers reporting 

formal ICT integration training at 11.54% of all respondents. 

This counterintuitive finding warrants analytical attention: it 

may reflect targeted donor-funded training interventions in the 

region rather than sustained institutional provision, suggesting 

that training access in underserved regions is episodic and 

project-dependent rather than systematically embedded in 

teacher professional development pathways. This pattern 

reinforces the diffusion of innovations framework's warning 

about the sustainability ceiling of externally driven adoption 

efforts. 

Participation in peer learning communities a critical enabler 

of sustained professional development is similarly weak. Of 

78 key informant respondents, 83.3% (65) reported that 

teacher participation in peer learning communities for digital 

integration is low across their localities. This absence of peer 

learning structures means that the minority of teachers who do 

have digital skills have limited formal channels through which 

to share knowledge with colleagues, further concentrating 

competency in isolated individuals rather than building 

institutional capacity. 

 
Figure 11. A pie-chart showing teacher participation in peer learning. 
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3) Digital Tool Usage and Collaboration Patterns 

Despite critically low formal competency levels, teachers 

demonstrate pragmatic adaptive behaviour in their use of 

digital tools defaulting to low-bandwidth, accessible 

platforms that function within their infrastructure constraints. 

Of the 104 teachers surveyed, 64.4% (67) reported awareness 

of digital teaching tools, while 79.8% (83) reported using 

WhatsApp for teaching-related purposes including sharing 

lesson notes, coordinating assignments, and hosting informal 

discussions. Among the 92 teachers who reported using 

collaboration tools, WhatsApp was cited by 98.9% (91), while 

more structured platforms such as Google Classroom were 

used by a small minority. 

  
Figure 12. Graphs showing digital tool usage. 

This heavy reliance on WhatsApp is analytically significant 

for two reasons. First, it demonstrates that teachers are not 

technologically disengaged they actively seek digital solutions 

within the constraints available to them. Second, it reveals the 

ceiling imposed by infrastructure limitations: WhatsApp 

functions on basic smartphones with minimal data 

requirements, while pedagogically richer platforms such as 

learning management systems, video conferencing tools, and 

interactive content platforms require connectivity speeds and 

device capabilities that are currently unavailable in most 

DECEDA project schools. The gap between what teachers use 

and what they could use with adequate infrastructure and 

training represents the opportunity cost of the current 

connectivity and capacity deficit. 

Frequency of ICT integration into lesson delivery confirms 

that meaningful digital pedagogy remains the exception rather 

than the norm. The majority 50% (53) of teachers reported 

integrating ICT tools into teaching rarely or never, while 

consistent daily integration was reported by a small minority. 

Head teacher data corroborates this finding: only 22.6% (7) of 

head teachers reported relying on government-provided 

digital resources, while the majority depend on teacher-

sourced or donor-provided materials confirming that centrally 

supplied digital content is largely absent from rural primary 

school classrooms. 

4) Cross-Cutting Disparities: Gender, Region, and School 

Type 

Three cross-cutting dimensions of disparity emerge from 

the teacher competency findings that demand explicit 

analytical attention: gender, region, and school type. 

Gender disparities in digital confidence and tool usage are 

evident throughout the data. Male teachers who constitute 

78.8% of survey respondents reported significantly higher 

awareness of digital teaching tools at 67.1% (55 of 82) 

compared to female teachers. This gender gap reflects 

structural inequities documented in the broader literature: 

female teachers in rural Uganda have historically had less 

exposure to technology during their own schooling, face 

greater domestic time constraints that limit self-directed 

learning, and have been underrepresented in ICT-focused 

professional development programmes (Areba et al., 2021) 

[30]. The gender imbalance in the survey sample itself 78.8% 

male means that female teacher experiences are 

underrepresented in the quantitative findings, and targeted 

qualitative engagement with female teachers would be 

essential in subsequent phases of the DECEDA project to fully 

understand and address gender-specific barriers to digital 

adoption. 
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Figure 13. Showing awareness and confidence in using digital tools. 

Regional disparities in competency levels mirror and 

compound the infrastructure disparities documented in 

Section 4.1. The Northern region shows comparatively higher 

digital tool familiarity at 90% (18 of 20 teachers), while the 

Western region trails significantly at 44.4% (8 of 18). These 

regional patterns are not random they reflect the cumulative 

effect of differential infrastructure investment, training 

programme reach, and institutional support across Uganda's 

regions, pointing to the need for regionally differentiated 

intervention strategies rather than uniform national 

programmes. 

The contrast between anchor and beneficiary schools 

represents perhaps the most analytically significant disparity 

in the teacher competency findings. Anchor schools selected 

for their relatively stronger infrastructure and designated as 

digital hubs show higher rates of teacher digital tool 

awareness and confidence compared to beneficiary schools. 

This differential confirms a core theoretical proposition of the 

TPACK framework and the diffusion of innovations theory: 

teacher digital competency development is not solely a 

function of training provision but is deeply shaped by the 

infrastructure environment within which teachers work. 

Teachers in schools with functional computers, reliable 

electricity, and internet connectivity have more opportunities 

to practice, experiment, and develop confidence with digital 

tools creating a self-reinforcing cycle of competency 

development that is structurally unavailable to teachers in 

beneficiary schools with minimal infrastructure. Explicitly 

documenting and monitoring this anchor-beneficiary 

differential will be critical for evaluating the hub-and-spoke 

diffusion model that underpins the DECEDA project's theory 

of change. 

5) Barriers Faced by Teachers and Learners 

Teachers face multiple compounding barriers in accessing 

and using digital educational content. Internet and data 

challenges top the list at 25.0% (26 teachers), followed closely 

by device scarcity and equipment failures at 23.1% (24). 

These barriers do not operate independently a teacher without 

reliable internet cannot use online content, a teacher without a 

functional device cannot practice digital skills, and a teacher 

without confidence cannot effectively integrate the tools they 

do have access to. The interaction of these barriers creates a 

compound disadvantage that is greater than the sum of its parts. 

 
Figure 14. Showing barriers to digital education content for teachers. 
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Learners face a parallel but distinct set of challenges. 

Device scarcity is the most frequently cited barrier at 30.8% 

(32), followed by digital illiteracy and skill gaps at 19.2% (20). 

The learner experience of digital exclusion is therefore doubly 

mediated by the school's infrastructure deficit and by the 

teacher's competency deficit. A learner in a school with no 

ICT laboratory, taught by a teacher with no formal ICT 

training, using a curriculum not designed around digital tools, 

faces structural exclusion from digital learning that no single 

intervention can address in isolation. This compound 

exclusion is precisely what the DECEDA project's multi-

layered intervention model combining infrastructure 

enhancement, teacher training, content development, and peer 

mentorship is designed to address, and it is the baseline reality 

against which the project's subsequent impact must be 

measured. 

4.5. Theoretical Implications 

The baseline findings from the DECEDA project contribute 

empirical grounding to three theoretical frameworks that 

together explain the multidimensional nature of last mile 

connectivity challenges in Uganda's rural primary schools. 

Regarding Digital Divide Theory, the findings confirm and 

extend van Dijk's (2006) [22] multi-dimensional 

conceptualization of the digital divide beyond simple access 

gaps. The data reveal that digital exclusion in Uganda's rural 

primary schools operates simultaneously across four 

dimensions: motivational access where low teacher 

confidence and institutional disengagement create 

psychological barriers to technology adoption; physical access 

where only 14% of schools have internet connectivity and 

74.2% lack ICT laboratories entirely; skills access where 74% 

of teachers have received no formal ICT training and only 20.2% 

report confidence in digital tool use; and usage access where 

even teachers with some digital awareness default to low-

bandwidth tools like WhatsApp rather than pedagogically 

richer platforms. This four-dimensional exclusion pattern 

suggests that interventions targeting only one dimension for 

instance, providing devices without addressing skills or 

motivation will be insufficient to bridge the digital divide in 

this context. The findings therefore extend digital divide 

theory by demonstrating how its dimensions interact and 

compound each other in resource-constrained rural school 

settings, creating a self-reinforcing cycle of exclusion that 

requires multi-dimensional intervention. 

Regarding the Diffusion of Innovations Theory, Rogers' 

(2003) [20] framework helps explain why national 

infrastructure investments have failed to translate into school-

level ICT adoption. The baseline data suggest that the five 

adoption factors relative advantage, compatibility, complexity, 

trialability, and observability are all unfavorably configured in 

Uganda's rural primary schools. Teachers do not perceive a 

clear relative advantage in using digital tools when 

connectivity is unreliable and devices are scarce. ICT 

integration is incompatible with the physical infrastructure 

conditions most teachers work within. Digital tools are 

perceived as complex by 74% of teachers who have never 

received formal training. Trialability is severely limited by the 

absence of functional devices and reliable connectivity in 

most schools. And the observability of successful ICT 

integration seeing peers effectively use digital tools in 

classroom practice is minimal given that only a small minority 

of teachers integrate ICT regularly. The diffusion ceiling 

identified in the findings where adoption remains confined to 

a small minority of teachers and anchor schools is therefore 

theoretically predictable given these unfavourable adoption 

conditions. This finding suggests that the DECEDA project's 

peer mentorship and anchor school model directly addresses 

the observability and trialability barriers identified by 

diffusion theory, and its effectiveness in shifting these 

conditions should be a primary focus of subsequent project 

evaluation. 

Regarding the TPACK Framework, the findings reveal a 

systemic deficit across all three knowledge domains. 

Teachers' technological knowledge is critically low 74% lack 

formal ICT training and 45.2% have never used a projector. 

Their pedagogical content knowledge while rooted in years of 

classroom experience has not been developed in ways that 

integrate digital tools, meaning teachers lack the pedagogical 

integration skills to translate any digital tool awareness they 

do have into effective lesson design. And the absence of 

institutional support, ICT plans in 83.7% of schools, and peer 

learning structures means that the organizational conditions 

necessary for TPACK development are largely absent. This 

three-dimensional TPACK deficit has a direct practical 

implication: teacher training programmes that focus solely on 

technological skills teaching teachers how to use specific tools 

without simultaneously developing pedagogical integration 

competencies and institutional support structures will produce 

limited and unsustainable outcomes. The DECEDA project's 

capacity building component should therefore be evaluated 

not only on whether teachers learn to use digital tools but on 

whether they develop the integrated TPACK competencies 

needed to embed those tools into sustained classroom practice. 

4.6. Comparative Perspectives: Uganda in the 

Sub-Saharan African Context 

Situating Uganda's baseline findings within the broader 

Sub-Saharan African context reveals both the commonality of 

last mile connectivity challenges across the region and the 

specific dimensions in which Uganda's rural primary schools 

face particularly acute deficits. This comparative analysis 

draws on published evidence from Kenya, Tanzania, Rwanda, 

Ghana, and Nigeria to identify patterns of convergence and 

divergence that inform both the theoretical significance and 

practical implications of the DECEDA baseline findings. 
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1) Infrastructure and Connectivity 

Uganda's 14% school-level internet connectivity rate, while 

alarming in absolute terms, is broadly consistent with regional 

patterns. Studies from Tanzania report similarly low rural 

school connectivity rates, with the majority of connected 

schools relying on mobile data rather than fixed broadband 

mirroring Uganda's finding that 77% of connected schools 

depend on mobile data as their primary connection type [10]. 

In Kenya, despite more advanced national broadband 

infrastructure through the National Optic Fibre Backbone 

Infrastructure, rural primary school connectivity remains 

constrained by the last mile problem, with connectivity 

concentrated in urban and peri-urban schools while remote 

rural schools remain largely unconnected. Ghana's experience 

similarly shows that while national connectivity indices have 

improved, school-level access in rural areas lags significantly 

behind urban counterparts. 

Where Uganda diverges from regional comparators is in the 

severity of its institutional planning deficit. The finding that 

83.7% of Uganda's rural primary schools lack written ICT 

plans is particularly striking when compared to Rwanda, 

where the government's mandatory ICT integration planning 

requirements embedded in the Education Sector Strategic Plan 

have resulted in significantly higher rates of school-level ICT 

planning, though implementation quality varies considerably. 

This comparison suggests that Uganda's policy-practice gap is 

not merely a resource problem but a governance problem: the 

absence of mandatory institutional planning requirements 

creates a structural void that resource investments alone 

cannot fill. 

2) Teacher Digital Competencies 

Uganda's teacher competency findings reflect a pattern 

documented across Sub-Saharan Africa, but with specific 

dimensions of severity. The finding that 74% of Uganda's 

rural primary school teachers have received no formal ICT 

integration training is consistent with evidence from Nigeria, 

where studies report that the majority of primary school 

teachers in rural states lack formal digital skills training 

despite national ICT policy commitments [10]. Tanzania's 

experience similarly shows that teacher training colleges have 

been slow to integrate ICT pedagogy into pre-service curricula, 

producing graduates ill-equipped for digital classroom 

practice. 

However, Uganda's finding that only 20.2% of teachers 

report confidence in using digital tools for instruction is 

notably low even by regional standards. Rwanda's teacher 

competency assessments, conducted within the framework of 

the Smart Classroom initiative, report higher baseline 

confidence levels attributable in part to the government's 

sustained investment in school-based ICT coaching and the 

deployment of trained ICT teachers in primary schools. This 

comparison highlights the importance of continuous, school-

based professional development over one-off training events 

a lesson directly relevant to the design of the DECEDA 

project's capacity building component. 

3) Affordability and Sustainability 

The affordability barrier documented in Uganda where 67% 

of schools lack a dedicated internet budget and 46% of 

teachers cite data costs as the most significant connectivity 

barrier reflects a regional pattern of institutional underfunding 

for school-level ICT. In Ghana and Nigeria, studies 

consistently show that schools depend on donor-funded 

connectivity rather than sustainable institutional budgets, 

creating the same cycle of intermittent access documented in 

Uganda's DECEDA schools [10]. Kenya's experience with the 

Digital Literacy Programme offers a partial counterpoint: 

government-negotiated bulk internet pricing for schools has 

reduced per-school connectivity costs, though sustainability 

challenges persist as the programme scales. 

The most instructive regional comparison for Uganda may 

be Rwanda's approach to sustainability, which combines 

government subsidies, community-based maintenance 

frameworks, and public-private partnerships with 

telecommunications providers to create layered financing 

models for school connectivity. While Rwanda's context 

differs from Uganda's in important ways including higher 

population density and a smaller geographic footprint that 

reduces infrastructure costs the financing model principles are 

transferable and directly relevant to the DECEDA project's 

recommendations for sustainable connectivity in Uganda's 

rural primary schools. 

4.7. Limitations and Directions for Future 

Research 

While this study makes a significant empirical contribution 

as the first comprehensive, multi-regional baseline assessment 

of last mile connectivity challenges in Uganda's rural primary 

schools, several limitations must be acknowledged in 

interpreting its findings. 

1) Sampling Limitations 

The study employed purposive sampling to select 31 

schools across 30 districts, prioritizing geographic diversity 

and representation of typical rural infrastructure constraints. 

While this approach ensures nationally diverse coverage, it 

does not produce a statistically representative sample of all 

rural primary schools in Uganda. Schools were selected in 

consultation with the Ministry of Education and Sports and 

District Education Officers, introducing the possibility that 

schools with established relationships with education 

authorities were overrepresented, while the most isolated and 

under-resourced schools which may face even more severe 

connectivity challenges were potentially underrepresented. 

Findings should therefore be interpreted as indicative of 

conditions across the range of DECEDA project schools rather 

than as nationally generalizable statistics. 

Notwithstanding these sampling constraints, the study’s 

findings demonstrate meaningful transferability to 

comparable rural primary school contexts across sub-Saharan 

Africa. Transferability in qualitative and mixed-methods 
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research is established not through statistical 

representativeness but through the provision of sufficiently 

thick contextual description that enables readers to judge the 

applicability of findings to their own settings (Lincoln and 

Guba, 1985). This study meets that standard: the detailed 

documentation of infrastructure conditions, connectivity 

barriers, and teacher competency profiles across five 

geographically diverse Ugandan regions provides a 

contextually rich baseline that mirrors conditions documented 

in Tanzania, Nigeria, Ghana, and rural Kenya. The structural 

conditions underpinning the findings reliance on mobile data 

as the primary connectivity type, absence of institutional ICT 

planning, low rates of formal teacher ICT training, and donor-

dependent financing are not. 

Uganda-specific phenomena but reflect a regional pattern 

of last-mile digital exclusion documented consistently across 

low-income sub-Saharan African contexts. The multi-regional, 

criterion-based sampling strategy, spanning all five of 

Uganda’s geographic regions and 30 districts with deliberate 

variation in infrastructure availability, anchor-beneficiary 

school type, and regional context, strengthens the basis for 

analytical generalization beyond the DECEDA project 

schools. Researchers and policymakers in comparable rural 

contexts in East, West, and Southern Africa can draw on the 

baseline diagnostic instruments, the phased ICT planning 

roadmap, and the hub-and-spoke peer support model as 

transferable frameworks, adapting them to local governance 

structures and infrastructure conditions while retaining the 

underlying logic of community-centered, institutionally 

grounded ICT integration. 

2) Self-Reported Competency Data 

Teacher digital competency assessments relied primarily on 

self-reported confidence and usage data collected through 

structured survey questionnaires. Self-reported data is 

inherently subject to social desirability bias teachers may 

overstate their competency levels to appear more capable to 

researchers or understate them to signal training needs. While 

classroom observations were conducted during monitoring 

visits to provide objective corroboration of self-reported data, 

the observational component was not systematic enough to 

fully triangulate all self-reported competency findings. Future 

assessments should incorporate structured performance-based 

competency rubrics such as standardized digital task 

completion assessments to provide more objective and 

reliable measures of teacher digital skills alongside self-

reported data. 

3) Gender Representation 

Female teachers were significantly underrepresented in the 

survey sample at 21.2% (22 of 104), reflecting the actual 

gender composition of upper primary teachers in rural schools 

but limiting the statistical power of gender-disaggregated 

analysis. While gender patterns are identified and discussed in 

the findings, the small absolute number of female respondents 

means that gender-specific conclusions should be interpreted 

with caution. Future studies should deliberately oversample 

female teachers to enable more robust gender-disaggregated 

analysis, and should employ qualitative methods specifically 

designed to capture female teachers' experiences of digital 

exclusion and the structural barriers they face. 

4) Baseline Scope 

As a pre-intervention baseline assessment, this study 

documents existing conditions before the DECEDA project 

interventions were implemented. It does not measure the 

effectiveness of those interventions, and the findings should 

not be interpreted as evidence of the project's impact. A 

follow-up endline assessment using the same instruments and 

sample frame will be essential to measure change attributable 

to DECEDA interventions and to evaluate the hub-and-spoke 

anchor-beneficiary model's effectiveness in diffusing digital 

competencies from anchor to beneficiary schools. 

5) Directions for Future Research 

The findings and limitations of this study point to four 

priority directions for future research. First, a matched endline 

assessment using the same sample frame and instruments 

should be conducted following the completion of DECEDA 

project interventions to measure change in infrastructure 

availability, connectivity access, and teacher digital 

competencies providing rigorous evidence of the project's 

impact and the effectiveness of the community-centered hub-

and-spoke model. Second, a qualitative study specifically 

focused on female teachers' experiences of digital exclusion 

in rural primary schools is needed to generate the gender-

disaggregated evidence necessary for designing equity-

sensitive ICT interventions. Third, a longitudinal study 

tracking teacher digital competency development over 

multiple years from pre-service training through in-service 

professional development would provide critical evidence on 

the most effective pathways for building sustainable TPACK 

competencies in resource-constrained contexts. Fourth, a 

comparative study examining the school-level ICT integration 

outcomes of different national policy models including 

Rwanda's mandatory ICT planning requirements and Kenya's 

Digital Literacy Programme within the Ugandan context 

would provide actionable policy evidence for closing the 

governance and institutional planning gaps identified in this 

baseline. 

5. Conclusions and Recommendations 

5.1. Conclusion 

This study set out to document the baseline state of digital 

infrastructure, connectivity, and teacher digital competencies 

in Uganda's rural primary schools within the framework of the 

DECEDA project. The findings reveal a deeply entrenched 

last mile connectivity problem that operates simultaneously 

across infrastructure, affordability, institutional, and human 

capacity dimensions. Only 14% of schools have internet 

connectivity, 74.2% lack ICT laboratories, 83.7% have no 

written ICT plans, and 74% of teachers have received no 
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formal ICT integration training a convergence of deficits that 

confirms the multidimensional nature of the digital divide as 

theorized by van Dijk (2006) [22] and explains why national 

infrastructure investments have not translated into functional 

digital learning environments at the school level. 

The study makes three contributions to the literature. First, 

it provides the first comprehensive, multi-regional school-

level baseline simultaneously capturing infrastructure, 

connectivity, and teacher competency data across Uganda's 

rural primary schools. Second, it demonstrates empirically 

that the policy-practice gap in Uganda's ICT in education 

landscape is not merely a resource problem but a governance 

problem rooted in the absence of mandatory institutional 

planning requirements, sustainable financing models, and 

school-level accountability mechanisms. Third, by situating 

findings within the DECEDA project's anchor-beneficiary 

school model, the study establishes a baseline against which 

the effectiveness of community-Centered, hub-and-spoke ICT 

diffusion strategies can be rigorously evaluated in subsequent 

project phases. 

Bridging the last mile connectivity divide in Uganda's rural 

primary schools requires coordinated action across three 

interdependent levels: infrastructure investment to equip 

schools with functional devices, reliable power, and 

affordable internet; institutional reform to mandate school-

level ICT planning, ring-fence ICT budgets, and deploy 

dedicated technical personnel; and human capacity 

development to build teacher TPACK competencies through 

sustained, school-based professional development rather than 

episodic training events. Without simultaneous progress 

across all three levels, isolated interventions will continue to 

produce fragmented and unsustainable outcomes. 

5.2. Recommendations 

Based on the baseline evidence, the following 

recommendations are directed at key stakeholders responsible 

for ICT integration in Uganda's rural primary schools. 

At the policy level, the Ministry of Education and Sports 

should mandate the development of school-level ICT 

integration plans as a requirement for all primary schools, 

aligned with the National ICT Policy and Education Sector 

Strategic Plan. The Uganda Communications Commission 

and UCUSAF should negotiate subsidized internet packages 

with telecommunications providers specifically for rural 

schools and prioritize fibre optic extension to underserved 

districts, drawing on the financing models demonstrated by 

Kenya's Digital Literacy Programme and Rwanda's Smart 

Classroom initiative. 

At the institutional level, District Education Officers should 

provide standardized ICT plan templates, technical assistance, 

and compliance monitoring to support schools in developing 

and implementing context-responsive ICT plans. Schools 

should designate ICT focal persons, establish routine 

equipment maintenance schedules, and allocate dedicated 

annual budgets for internet services transitioning from donor-

dependent connectivity to institutionally sustained access. 

To concretely address the 83.7% of schools currently 

lacking written ICT plans, a phased sustainability roadmap is 

proposed. In the short term (0-6 months), District Education 

Officers should distribute standardized, MoES-approved ICT 

plan templates to all schools and require head teachers to 

designate a trained ICT focal person responsible for plan 

development, device maintenance, and teacher digital support. 

Each school should complete a structured digital audit using 

the DECEDA baseline instrument to document existing assets, 

connectivity status, and teacher competency gaps as the 

evidential foundation for their ICT plan. 

In the medium term (6-18 months), schools should develop 

phased procurement and maintenance schedules tied to 

available budgets, establish Community ICT Support 

Committees involving local leaders, parents, and alumni to 

contribute to device maintenance and small infrastructure 

costs, and negotiate school-level mobile data bundles through 

UCC-facilitated bulk purchasing arrangements with 

telecommunications providers. DECEDA anchor schools 

should be formally designated as ICT planning mentors for 

surrounding beneficiary schools, providing peer coaching on 

plan development and compliance. 

In the long term (18-36 months), the Ministry of Education 

and Sports should integrate ICT plan compliance into the 

national school inspection framework, creating accountability 

incentives equivalent to those applied to curriculum delivery 

plans. Ring-fenced ICT budget lines should be introduced 

within the government per-pupil capitation grant formula, 

ensuring that even the most resource-constrained schools have 

a baseline institutional allocation for connectivity and device 

maintenance. This phased roadmap is designed to be 

institutionally lightweight, building on existing governance 

structures rather than creating parallel systems, and is directly 

aligned with the NDP III’s digital transformation targets for 

the education sector. 

At the classroom level, teacher training institutions and the 

National Curriculum Development Centre should integrate 

ICT pedagogy into pre-service curricula and continuous 

professional development programmes, explicitly targeting 

the development of TPACK competencies rather than 

standalone digital skills training. The DECEDA project's peer 

mentorship and anchor school model should be leveraged to 

create structured peer learning communities that sustain 

competency development beyond formal training events, with 

particular attention to addressing the gender and regional 

disparities in digital confidence documented in this baseline. 
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