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Abstract

Information and Communication Technology (ICT) integration is widely promoted as a means
of improving students' learning outcomes, yet its prospects in Northern Nigeria are shaped by
a distinctive combination of infrastructural, security, and socio-cultural constraints that differ
markedly from those facing the country's southern states. This article presents a theoretical
analysis of how ICT integration influences students' learning outcomes in secondary schools
across Northern Nigeria, comprising the North-Central, North-East, and North-West
geopolitical zones. Drawing on the Technology Acceptance Model (Davis, 1989), Diffusion of
Innovation Theory (Rogers, 2003), the Unified Theory of Acceptance and Use of Technology
(Venkatesh et al., 2003), and the Technological Pedagogical Content Knowledge framework
(Mishra & Koehler, 2006), the article develops an integrated conceptual model tracing how
ICT integration is expected to shape learning outcomes in this specific regional context. The
analysis is grounded in national and regional data showing that approximately sixty-nine
percent of Nigeria's out-of-school children reside in the northern states (UNICEF, as cited in
Premium Times, 2018), that average electricity access across Northern Nigeria stood at just
20.55 percent in 2021 compared with 50.02 percent in the South (Kemabonta et al., 2026), and
that rural internet access nationally remains at only twenty-three percent against fifty-seven
percent in urban areas (Vanguard News, 2025), a disparity of particular consequence for a
region that is disproportionately rural. The review further draws on regional empirical studies
indicating that, where ICT facilities exist in Northern schools at all, they are frequently rated
inadequate and underused (Aliyu & Haruna, 2025; Abubakar & Bello, 2020). The theoretical
analysis identifies three interacting pathways linking ICT integration to learning outcomes,
namely teacher mediation, student access and engagement, and infrastructure, security, and
policy implementation, and argues that in Northern Nigeria the third pathway is the most
severely constrained, compounded by a decade of school closures and infrastructure
destruction linked to insecurity. The article concludes that realising the potential of ICT
integration in Northern Nigerian secondary schools requires interventions explicitly designed
around the region's electricity, connectivity, and security realities, rather than the uniform,
infrastructure-only approaches that have characterised much of national ICT-in-education
policy to date.
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1. Introduction

Information and Communication Technology (ICT) integration refers to the deliberate and
pedagogically informed use of digital tools, including computers, the internet, interactive
multimedia, and educational software, to support teaching, learning, and assessment within the
classroom (Adebayo & Olayemi, 2021). Across Nigeria as a whole, national policy has
formally recognised the potential of ICT integration to improve learning outcomes since the
National Policy on Education first designated computer education as a pre-vocational subject
at the junior secondary level (Federal Republic of Nigeria, 2004), a commitment since
reinforced by the National Policy on ICT in Education (2019), the National Digital Literacy
Framework (2023), and the National Digital Learning Policy (2023) (Athena Centre for Policy
and Leadership, 2026). However, the conditions under which this policy architecture must be
implemented differ sharply between Nigeria's northern and southern states. Northern Nigeria,
comprising the North-Central, North-East, and North-West geopolitical zones across nineteen
states, carries a disproportionate share of the country's most severe education and infrastructure
deficits. Approximately sixty-nine percent of Nigeria's out-of-school children are located in the
northern states, with Bauchi and Katsina recording the highest absolute numbers nationally
(UNICEF, as cited in Premium Times, 2018). Primary school enrolment in the northern
geopolitical zones has been reported to trail southern enrolment by a wide margin, and gender
disparities in enrolment and retention between male and female children are markedly more
pronounced in the North-East and North-West than elsewhere in the country, with more than
half of girls of school age in these zones not enrolled (Nwoke, 2024; Egbedeyi, 2023).

These educational disparities are compounded by infrastructural and security conditions that
bear directly on the feasibility of ICT integration. Average electricity access across Northern
Nigeria stood at only 20.55 percent as of 2021, compared with 50.02 percent in the South, with
only thirty-two Local Government Areas in the North recording electricity access rates above
ninety percent, against one hundred and ten in the South (Kemabonta et al., 2026). Internet
access nationally remains substantially lower in rural areas, at twenty-three percent, than in
urban areas, at fifty-seven percent (Vanguard News, 2025), a disparity of particular
consequence given that a large share of Northern Nigeria's population and school-age children
live in rural or semi-rural settings. Since 2015, sustained insecurity linked to Boko Haram in
the North-East and banditry across the wider North has closed an estimated eight hundred and
two schools and destroyed approximately four hundred and ninety-seven classrooms across the
northern region, leaving an estimated 2.8 million children in need of education-in-emergencies
support (Verivafrica, 2024); in the North-East specifically, at least four hundred and ninety-six
classrooms have been destroyed and a further one thousand three hundred and ninety-two
damaged but repairable (UNICEF Nigeria, n.d.).

It is against this backdrop that the question of ICT integration and learning outcomes in
Northern Nigerian secondary schools must be understood. Where much of the existing Nigerian
literature on ICT integration either generalises across the country as a whole or focuses on
comparatively better-resourced southern and urban school systems, this article asks a more
targeted question: through what mechanisms, and under what conditions specific to Northern
Nigeria's infrastructural, security, and socio-cultural realities, does ICT integration translate
into improved learning outcomes for secondary school students in this region? Regional
empirical studies offer a preliminary answer, generally finding that where ICT facilities exist
in Northern schools at all, they are frequently rated inadequate and underused, and that teachers'
own ICT knowledge is often limited (Aliyu & Haruna, 2025; Abubakar & Bello, 2020).
However, this literature, like its national counterpart, remains largely descriptive, documenting
deficits without systematically theorising the pathways through which ICT integration is
expected to influence learning outcomes under Northern Nigeria's specific constraints.
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This article addresses that gap through a theoretical analysis tailored to the Northern Nigerian
context. It draws together the Technology Acceptance Model (Davis, 1989), Diffusion of
Innovation Theory (Rogers, 2003), the Unified Theory of Acceptance and Use of Technology
(Venkatesh et al., 2003), and the Technological Pedagogical Content Knowledge framework
(Mishra & Koehler, 2006), synthesising them into an integrated conceptual model that
explicitly accounts for the region's electricity, connectivity, and security constraints.

Objectives of the study

The specific objectives of the article are to:

1. review the theoretical perspectives relevant to ICT integration and learning outcomes,
situating them within the Northern Nigerian context;

2. examine the current state of educational and ICT infrastructure in Northern Nigeria
using available regional and national data;

3. theorize the pathways through which ICT integration is likely to influence students'
learning outcomes under the region's specific constraints; and

4. derive policy and practice recommendations suited to Northern Nigeria's
circumstances.

2. Theoretical Framework

A theoretical analysis of ICT integration and learning outcomes in Northern Nigeria requires
drawing on models developed to explain, respectively, why individuals adopt technology, how
innovations diffuse through social systems, and what knowledge teachers require to integrate
technology effectively into instruction. Four frameworks are considered here, with attention
throughout to their particular relevance in a region defined by constrained facilitating
conditions.

2.1 Technology Acceptance Model (TAM)

The Technology Acceptance Model, developed by Davis (1989), proposes that an individual's
acceptance of a new technology is determined primarily by two beliefs: perceived usefulness,
defined as the degree to which a person believes that using the technology will enhance their
performance, and perceived ease of use, defined as the degree to which a person believes that
using the technology will be free of effort. In Northern Nigerian secondary schools, where ICT
tools that are available are often unreliable due to power outages or intermittent connectivity,
perceived ease of use is likely to be considerably lower than in better-resourced settings, which,
following TAM's logic, would be expected to depress both attitude toward the technology and
its actual instructional use, independent of any curricular or pedagogical merit the technology
may hold.

2.2 Diffusion of Innovation Theory

Rogers (2003) conceptualises diffusion as the process by which an innovation is communicated
through particular channels, over time, among members of a social system, with the rate of
adoption depending on the innovation's perceived relative advantage, compatibility with
existing practice, complexity, trialability, and observability. In the Northern Nigerian context,
this theory helps explain why ICT adoption in secondary schools has generally proceeded more
slowly than in southern, more urbanised parts of the country: fewer visible, successfully
functioning examples of ICT-integrated instruction exist within the region to be observed and
emulated by less technologically confident teachers, and the socio-cultural and security
environment in parts of the region further limits the trialability of new instructional approaches.

IIARD — International Institute of Academic Research and Development Page 14



http://www.iiardjournals.org/

Research Journal of Mass Communication and Information Technology E-ISSN 2545-529x P-ISSN 2695-2475
Vol 12. No.8 2026 www.iiardjournals.org online version

2.3 Unified Theory of Acceptance and Use of Technology (UTAUT)

Venkatesh et al. (2003) synthesised earlier technology acceptance models into UTAUT, which
identifies four core determinants of behavioural intention and use: performance expectancy,
effort expectancy, social influence, and facilitating conditions. Of these four constructs,
facilitating conditions, referring to the organisational and technical infrastructure available to
support technology use, is the most directly implicated by the electricity access, connectivity,
and security data presented in Section 4 of this article. Given that average electricity access
across Northern Nigeria stood at only 20.55 percent as of 2021 (Kemabonta et al., 2026),
UTAUT would predict that facilitating conditions constitute the single most binding constraint
on ICT use in the region, more so than teacher or student attitude.

2.4 Technological Pedagogical Content Knowledge (TPACK)

Mishra and Koehler (2006) argue that effective technology integration in teaching requires the
dynamic intersection of technological knowledge, pedagogical knowledge, and content
knowledge, rather than technical competence alone. This framework is directly relevant to
findings from Northern Nigerian studies indicating that teachers' ICT knowledge is frequently
rated low even where some ICT facilities exist (Aliyu & Haruna, 2025), suggesting that
investment in hardware provision alone, without corresponding investment in the pedagogical
dimension of teacher capacity, is unlikely to translate into meaningful classroom integration in
the region.

2.5 Towards an Integrated Conceptual Model

Table 1 summarises the four theoretical perspectives reviewed above, their originators, their
core propositions, and their specific relevance to Northern Nigeria. This article treats these
frameworks as complementary, integrating them into a single conceptual model, presented in
Section 5, that traces the pathway from theoretical antecedents through mediating constructs to
students' learning outcomes, with explicit attention to how the region's constrained facilitating
conditions shape the strength of each pathway.

Table 1: Summary of Theoretical Frameworks and Their Relevance to Northern Nigeria

Relevance to Northern
Nigeria

Theory/Model Originator(s) Core Proposition

Explains variation in

Perceived usefulness and teacher and  student

Technology perceived ease of use jointly .
Acceptance Model | Davis (1989) | shape attitude toward Wllllngpess to adopt 1CT
. tools introduced under
(TAM) technology and, in turn, actual .
se resource-constrained

conditions.

Explains uneven ICT
uptake across Northern
states and school types,
and the slower adoption
curve typical of the

An innovation spreads through
a social system over time via
distinct adopter categories,
shaped by its perceived

Diffusion of | Rogers
Innovation Theory | (2003)

attributes. .
region.
Unified Theory of | Venkatesh et | Performance expectancy, | The facilitating-
Acceptance and Use | al. (2003) effort  expectancy, social | conditions construct is
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of Technology influence, and facilitating | decisive in a region
(UTAUT) conditions determine | where electricity,
behavioural intention and use. | connectivity, and
physical safety are all

constrained.

Explains why the limited

Technological . Effectw'e t‘echnology ICT tools available in
. Mishra & | integration  requires  the
Pedagogical . . . Northern schools are
Koehler intersection of technological,
Content Knowledge (2006) edasosicall . and  content often underused even
(TPACK) pedagogical, where teachers hold basic
knowledge.

technical skill.

3. Literature Review

3.1 Global Perspectives on ICT and Learning Outcomes

The global literature on ICT integration in education presents a broadly positive, though
conditional, picture of its effect on learning outcomes, with the strength of the relationship
between ICT use and academic performance found to depend heavily on how the technology
is used pedagogically, rather than on its mere presence in the classroom. This body of work
consistently cautions against treating ICT provision as a sufficient condition for improved
learning outcomes, framing it instead as a necessary but not sufficient input that must be
accompanied by pedagogical competence, curricular alignment, and sustained institutional
support, a caution that carries particular weight in a region such as Northern Nigeria where
even the most basic facilitating conditions remain contested.

3.2 The Educational and Policy Context of Northern Nigeria

Northern Nigeria's education crisis predates, and substantially shapes, the region's prospects
for ICT integration. The region accounts for approximately sixty-nine percent of Nigeria's out-
of-school children (UNICEEF, as cited in Premium Times, 2018), with UNESCO data indicating
a marked decline in northern primary enrolment relative to the South and gender enrolment
and retention gaps of approximately twenty percent between male and female children
nationally, concentrated disproportionately in the North (Nwoke, 2024). In parts of the North-
East and North-West, more than half of girls of school age are not enrolled in formal education
(Egbedeyi, 2023), and a substantial share of Muslim children in these zones receive only
Qur'anic education that does not include basic literacy and numeracy instruction (UNICEF
Nigeria, n.d.). Since 2015, insurgency and banditry have closed an estimated eight hundred and
two schools and destroyed approximately four hundred and ninety-seven classrooms across the
northern region, displacing communities and leaving an estimated 2.8 million children in need
of education-in-emergencies support (Verivafrica, 2024). This is the environment within which
any ICT-in-education policy, however well designed at the national level, must be
implemented.

3.3 Empirical Evidence from Northern Nigerian Secondary Schools

A smaller but informative body of empirical research has examined ICT availability and use
specifically within Northern Nigerian secondary schools. Aliyu and Haruna (2025), surveying
senior secondary schools in Zamfara State, found that ICT facilities were rated inadequate,
with a mean adequacy score of 2.44 on a five-point scale, and that teachers' ICT knowledge
was similarly rated low, with a mean score of 2.03, indicating a widespread and comparatively
uniform deficit in both infrastructure and capacity across the schools sampled. Abubakar and
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Bello (2020), examining internet access and utilization for teaching and learning across six
secondary schools in Bauchi State, similarly reported limited access to and use of the internet
for instructional purposes. Onu and Ezhim (2019), studying the use of ICT facilities for
agricultural science instruction across North-Central Nigeria, found that such facilities were
available in only a minority of the secondary schools surveyed. A recent study of school choice
and learning outcomes across Bauchi and Kaduna States, two northern states with high
officially reported rates of out-of-school children, found that learning outcomes were below
average across public, private, and non-formal school types alike, with private schools holding
only a modest advantage in numeracy and literacy and no consistent advantage in other
measured domains. Table 2 summarises these findings alongside relevant regional
infrastructure data.

Table 2: Summary of Selected Studies and Data on ICT Integration and Educational
Infrastructure in Northern Nigeria

Location/Focus Key Finding

ICT facilities rated inadequate
(mean = 2.44/5); teacher ICT
knowledge rated low (mean =
2.03/5), constraining instructional
delivery.

Zamfara State senior

Aliyu & Haruna (2025) secondary schools

Access to and utilisation of the
internet for teaching and learning
was limited across the six schools
sampled,  constraining  ICT-
supported instruction.

Bauchi  State  secondary

Abubakar & Bello (2020) |

ICT facilities for instructional
North-Central Nigeria, | delivery were available in only a
Onu & Ezhim (2019) agricultural science | minority of the secondary schools
instruction surveyed across North-Central
states.

Learning outcomes were below
School choice and learning average across public, private, and
outcomes study, Bauchi & | Bauchi and Kaduna States non-formal school types, with
Kaduna (2025) only modest advantages for
privately managed schools.

Average electricity access rate in
National electricity access | Northern Nigeria stood at 20.55%,
mapping compared with 50.02% in
Southern Nigeria as of 2021.

Frontiers in Energy
Research, Kemabonta et al.
(2026)

3.4 Gaps Addressed by This Article
*  Much of the existing literature on Northern Nigerian education addresses either the out-of-
school children crisis or ICT infrastructure deficits in isolation, without connecting the two
within a single analytical framework.
* Limited integration of established technology-adoption theories (TAM, UTAUT, Diffusion
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of Innovation) with pedagogically focused frameworks (TPACK) specifically calibrated to the
electricity, connectivity, and security constraints of Northern Nigeria.

» Insufficient theorisation of how insecurity-related school infrastructure destruction
interacts with ICT adoption processes to shape learning outcomes in the region.

* Limited translation of the regional literature into policy-actionable recommendations
tailored to Northern Nigeria's distinct circumstances, as opposed to generic national-level
prescriptions.

4. The Educational and ICT Infrastructure Landscape of Northern Nigeria

Any theoretical account of how ICT integration affects learning outcomes in Northern Nigeria
must be grounded in an accurate picture of the educational and infrastructural conditions within
which teachers and students in the region operate, since several of the frameworks reviewed in
Section 2, particularly UTAUT's emphasis on facilitating conditions, identify infrastructure
and security as direct determinants of technology use rather than background conditions.

4.1 The Out-of-School Children Crisis

Northern Nigeria carries a disproportionate share of the country's out-of-school children,
accounting for approximately sixty-nine percent of the national total (UNICEF, as cited in
Premium Times, 2018), with Bauchi and Katsina states recording the highest absolute numbers.
This regional concentration, illustrated in Figure 2, means that any assessment of ICT
integration's effect on learning outcomes in the North must first contend with the reality that a
substantial proportion of school-age children in the region are not enrolled in formal education
at all, placing a ceiling on the population that classroom-based ICT interventions can reach
directly.

Figure 2: Regional Distribution of Nigeria's
Out-of-School Children

Southern Nigeria
(31%)

Northern Nigeria
(69%)

Figure 2: Regional Distribution of Nigeria's Out-of-School Children (UNICEF, as cited in
Premium Times, 2018).
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4.2 The Electricity Access Disparity

Electricity supply constitutes a foundational facilitating condition for any sustained ICT use,
and it is here that Northern Nigeria's disadvantage relative to the South is most stark. Satellite-
based analysis of nighttime luminosity found that the average electricity access rate across
Northern Nigeria stood at only 20.55 percent as of 2021, compared with 50.02 percent in
Southern Nigeria, and that only thirty-two Local Government Areas in the North had achieved
electricity access rates above ninety percent, compared with one hundred and ten in the South
(Kemabonta et al., 2026). Figure 1 presents this disparity, which directly constrains the
operability of computers, projectors, and internet infrastructure in Northern secondary schools
regardless of whether such equipment is formally provided.

Figure 1: Average Electricity Access Rate,

- Northern vs Southern Nigeria (2021)

50.02%

50 -

40 -

30 1

20.55%

20 1

Average Electricity Access Rate (%)

10 A

0 -

Northern Nigeria Southern Nigeria

Figure 1: Average FElectricity Access Rate, Northern versus Southern Nigeria, 2021
(Kemabonta et al., 2026).

4.3 The Connectivity Gap

Nationally, internet access remains substantially lower in rural areas, at twenty-three percent,
then in urban areas, at fifty-seven percent (Vanguard News, 2025; ITEdgeNews, 2025), a
divide attributed to unequal telecommunications infrastructure investment, high deployment
costs in low-density areas, and the same electricity deficits documented in Section 4.2. Because
a substantial share of Northern Nigeria's population and school-age children reside in rural or
semi-rural settings, this national urban-rural gap, illustrated in Figure 3, translates into a

disproportionate connectivity disadvantage for the region as a whole, compounding the
electricity constraint already identified.
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s Figure 3: Urban-Rural Internet Access Gap in Nigeria (2025)
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Figure 3: Urban-Rural Internet Access Gap in Nigeria, 2025 (Vanguard News, 2025).

4.4 Insecurity and the Disruption of School Infrastructure

Beyond electricity and connectivity, Northern Nigeria faces a security dimension to its
infrastructure deficit that has no significant parallel elsewhere in the country. Since 2015,
insurgency in the North-East and banditry across the wider North have closed an estimated
eight hundred and two schools and destroyed approximately four hundred and ninety-seven
classrooms, leaving an estimated 2.8 million children in the region in need of education-in-
emergencies support (Verivafrica, 2024). In the North-East specifically, at least four hundred
and ninety-six classrooms have been destroyed outright and a further one thousand three
hundred and ninety-two damaged but repairable (UNICEF Nigeria, n.d.). Figure 5 illustrates
the scale of this disruption, which represents not merely a constraint on ICT integration but, in
many affected communities, the removal of the physical classroom within which any
integration could occur.
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Figure 5: School Infrastructure Disruption Due to Insecurity
in Northern Nigeria (2015-Present)
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Figure 5: School Infrastructure Disruption Due to Insecurity in Northern Nigeria, 2015 to
Present (Verivafrica, 2024).

Taken together, the data presented in this section confirm that the facilitating conditions
identified as critical by UTAUT (Venkatesh et al., 2003) are substantially more constrained in
Northern Nigeria than in the country as a whole, and that this constraint operates through at
least three distinct, compounding channels: enrolment, electricity, and security.

5. Theoretical Analysis: Pathways from ICT Integration to Learning Outcomes in
Northern Nigeria

Building on the theoretical frameworks reviewed in Section 2 and the regional data documented
in Section 4, this section develops an integrated conceptual model tracing three interacting
pathways through which ICT integration is theorized to influence students' learning outcomes
in Northern Nigerian secondary schools. The general structure of the model is presented in
Figure 4; the discussion below emphasizes how each pathway operates differently under the
region's specific constraints.
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Figure 4: Integrated Conceptual Model Linking ICT Integration Theories to
Students’ Learning Outcomes in Nigerian Secondary Schools

Yechnology Acceptance
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e 9 Rl i TPACK Framewark
Perceived usefulness & Adoption ovar time “‘Eli'.umm

Teacher ICT Competance Student Access, Infrastructure &
& Instructional Practice Engagement & Digital Skill Policy Environment

STUDENTS' LEARNING OUTCOMES
{Achievement, Engagement, Skill Acquisition,
Retention)

Figure 4: Integrated Conceptual Model Linking ICT Integration Theories to Students' Learning
Outcomes, Adapted for the Northern Nigerian Context.

5.1 The Teacher-Mediation Pathway

The first pathway operates through the teacher. Drawing on TPACK (Mishra & Koehler, 2006),
this pathway holds that ICT integration improves learning outcomes only to the extent that
teachers possess the combined technological, pedagogical, and content knowledge needed to
embed digital tools meaningfully within subject-specific instruction. Regional evidence
indicating low mean teacher ICT knowledge scores in Zamfara State (Aliyu & Haruna, 2025)
suggests that this pathway is presently weak across much of Northern Nigeria, a weakness
compounded by the difficulty of attracting and retaining qualified, technologically confident
teachers in parts of the region affected by insecurity, where postings are often perceived as
high-risk and professional development opportunities are correspondingly scarce.

5.2 The Student Access and Engagement Pathway

The second pathway concerns students directly, and in Northern Nigeria it is shaped by factors
largely absent from national-level analyses. Beyond the question of device and connectivity
access addressed in Section 4, this pathway must account for the sixty-nine percent regional
concentration of out-of-school children (UNICEF, as cited in Premium Times, 2018) and the
pronounced gender gap in enrolment and retention across the North-East and North-West
(Nwoke, 2024; Egbedeyi, 2023), both of which mean that a substantial share of the region's
school-age population sits outside the reach of any classroom-based ICT intervention before
considerations of digital skill or device access even arise. For the students who are enrolled,
the rural concentration of the region's population interacts with the urban-rural connectivity
gap documented in Section 4.3 to further constrain meaningful engagement with digital
learning materials.
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5.3 The Infrastructure, Security, and Policy Pathway

The third pathway operates at the level of the school and system as a whole, corresponding to
the facilitating-conditions construct within UTAUT (Venkatesh et al., 2003). In Northern
Nigeria, this pathway is the most severely constrained of the three, and uniquely so relative to
the rest of the country, because it must absorb not only the electricity and connectivity deficits
documented in Sections 4.2 and 4.3 but also the direct physical destruction and closure of
school infrastructure linked to insecurity, documented in Section 4.4. A policy architecture as
coherent as Nigeria's National Policy on ICT in Education (2019) cannot be implemented in a
school that has been closed or a classroom that has been destroyed, meaning that in the areas
of Northern Nigeria most affected by insurgency and banditry, this pathway is not merely weak
but, in the most severely affected communities, temporarily absent altogether.

5.4 Interaction Among the Three Pathways and the Case for Compounding Disadvantage
A central proposition of this theoretical analysis is that the three pathways are interdependent,
and that in Northern Nigeria their combined weakness produces a compounding, rather than
merely additive, disadvantage. A teacher with strong TPACK competence cannot exercise it in
a school without electricity; a motivated, enrolled student cannot engage with digital learning
materials without connectivity; and neither pathway can function at all in a community where
the school itself has been closed or destroyed. This interdependence suggests that ICT
integration initiatives designed for the Nigerian context as a whole, calibrated to national
averages, are likely to systematically overstate the feasible impact of such initiatives when
applied to Northern Nigeria without adaptation, since national averages conceal precisely the
electricity, connectivity, and security disparities documented in Section 4 that most constrain
the region's three pathways.

6. Discussion

The theoretical analysis developed in Section 5 carries several implications specific to how
ICT integration in Northern Nigerian secondary schools should be understood, evaluated, and
supported. First, it suggests that generic, nationally averaged ICT-in-education interventions
are poorly matched to the region's circumstances: an intervention premised on reliable
electricity supply or stable school operation, reasonable assumptions in much of southern or
urban Nigeria, is likely to underperform substantially when transplanted into a North-East or
North-West context where these preconditions are frequently absent (Kemabonta et al., 2026;
Verivafrica, 2024). Second, the analysis suggests that ICT integration cannot be treated as a
stand-alone solution to Northern Nigeria's learning outcomes challenge, because a substantial
share of the region's school-age population is not enrolled in formal education in the first place.
Any ICT-focused intervention targeting enrolled students, however well designed, leaves
untouched the sixty-nine percent regional share of the country's out-of-school children
(UNICEF, as cited in Premium Times, 2018) and the pronounced gender gap documented in
Section 3.2 (Nwoke, 2024), pointing to the need for ICT integration strategies to be embedded
within, rather than treated as separate from, broader enrolment and gender-equity interventions.
Third, the severity of the infrastructure, security, and policy pathway constraint in Northern
Nigeria suggests that off-grid and offline-first technological solutions, such as solar-powered
device charging, locally cached digital content that does not depend on live internet
connectivity, and low-bandwidth instructional formats, are likely to offer more realistic near-
term returns than interventions premised on continuous grid electricity and broadband
connectivity, given that only 20.55 percent of the region currently has reliable electricity access
(Kemabonta et al., 2026).
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Fourth, the Diffusion of Innovation perspective (Rogers, 2003) suggests that visible, successful
examples of ICT integration achieved under Northern Nigeria's specific constraints, rather than
examples imported from better-resourced settings, are likely to diffuse more credibly among
the region's teachers, since such examples directly address the facilitating-conditions objection
that might otherwise be raised against adopting practices seen as unsuited to local
circumstances. Finally, the coexistence of insecurity-related school infrastructure destruction
with an otherwise increasingly coherent national ICT-in-education policy architecture (Athena
Centre for Policy and Leadership, 2026) underscores that, in the areas of Northern Nigeria most
affected by conflict, restoring basic physical school infrastructure and security, consistent with
Nigeria's 2018 endorsement of the Safe Schools Declaration, is a necessary precondition for,
rather than an alternative to, ICT integration policy.

7. Conclusion and Recommendations

This article has presented a theoretical analysis of how ICT integration influences students'
learning outcomes in secondary schools across Northern Nigeria, synthesising the Technology
Acceptance Model, Diffusion of Innovation Theory, the Unified Theory of Acceptance and
Use of Technology, and the Technological Pedagogical Content Knowledge framework into
an integrated conceptual model comprising three interacting pathways: teacher mediation,
student access and engagement, and infrastructure, security, and policy implementation. The
analysis, grounded in regional data on out-of-school children, electricity access, connectivity,
and insecurity-related infrastructure destruction, indicates that the third pathway is uniquely
and severely constrained in Northern Nigeria relative to the rest of the country, and that the
three pathways interact to produce a compounding, rather than merely additive, disadvantage.
Ultimately, realizing the potential of ICT integration to improve learning outcomes in Northern
Nigerian secondary schools will require policy and investment explicitly calibrated to the
region's electricity, connectivity, enrolment, and security realities, rather than the application
of national averages or southern-Nigerian benchmarks to a context that differs from them in
kind and not merely in degree. The theoretical model developed here offers a framework within
which such regionally grounded research and policy design can be more systematically
organized. On the basis of this analysis, the following recommendations are proposed for
policymakers, school administrators, teacher training institutions, and researchers working on
Northern Nigerian education:

1. Prioritize off-grid and offline-first ICT solutions, including solar-powered charging stations
and locally cached digital content, over interventions that presuppose continuous grid
electricity or broadband connectivity, given that average electricity access across the region
stands at only 20.55 percent.

2. Integrate ICT-in-education planning explicitly with ongoing efforts to reduce the out-of-
school children population and close the regional gender gap, recognizing that classroom-based
ICT interventions cannot reach the substantial share of the region's school-age population
currently outside formal education.

3. Treat the restoration and physical security of school infrastructure in insurgency- and
banditry-affected areas, consistent with the Safe Schools Declaration, as a precondition for,
rather than a parallel track to, ICT integration policy in the North-East and parts of the North-
West.

4. Embed TPACK-oriented pedagogical training within teacher deployment and retention
strategies for Northern Nigeria, combined with incentives sufficient to attract and retain
technologically confident teachers in postings perceived as high-risk or under-resourced.

5. Establish regionally grounded demonstration sites where successful, low-complexity ICT
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integration achieved under authentic Northern Nigerian infrastructural constraints can be
observed and adapted by teachers elsewhere in the region, in line with the diffusion dynamics
described in Section 5.

6. Support further empirical research disaggregated by geopolitical zone and by insecurity
exposure, since national and even state-level averages are likely to conceal the compounding
disadvantage identified in this analysis for the most severely affected communities within
Northern Nigeria.
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