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The global imperative for educational systems to integrate digital
technologies is particularly acute in teacher education, where the goal must
transcend mere tool adoption to encompass a fundamental paradigm shift in
pedagogical practice. This comprehensive systematic review analyses
literature (2010-2024) exploring the integration of digital tools in Nigerian
teacher education. It critically examines the extent to which this integration
represents a transformative movement from traditional, instructivist models
towards constructivist, learner-centred pedagogies, or whether it merely
digitises entrenched colonial and didactic legacies. The findings reveal a
landscape of profound contradiction: significant policy ambition exists
alongside a reality characterised by a persistent "efficiency paradigm,"
wherein tools are often appropriated to perpetuate existing didactic methods
rather than to fundamentally redefine learning experiences and power
dynamics within the classroom. Key systemic barriers including chronic
infrastructure deficits, a deep-seated misalignment between technological
training and pedagogical competence (TPACK) among teacher educators,
rigid curriculum frameworks resistant to innovation, and complex socio-
cultural and epistemological resistance actively constrain deep
transformation. Crucially, this review identifies that the discourse often
neglects the critical dimension of critical digital pedagogy, which questions
power structures and aims for emancipatory education. However, potent
enablers are emerging, including the disruptive leverage of ubiquitous mobile
technology, grassroots educator innovation within constrained environments,
and a growing corpus of contextually aware research. The review concludes
by proposing a holistic and contextualised "Transformative Integration
Framework for Nigerian Teacher Education" (TIFT-Nigeria). This
framework advocates for a deliberate, systemic movement from fragmented,
tool-centric adoption to a coherent, pedagogy-first reconceptualisation of the
teacher’s role, curriculum architecture, and assessment philosophy. This
paradigm shift, we argue, is not merely a technical upgrade but an urgent
sociopolitical imperative for preparing Nigerian teachers and students to
critically engage with, and shape, the complexities of the 21st-century digital
world.
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1. Introduction
The Imperative for a Profound Shift

The concept of a "paradigm shift," as famously articulated by Thomas Kuhn (1962), describes a
fundamental, revolutionary change in the basic assumptions, practices, and conceptual frameworks
that define a field of endeavour. In the realm of education, such a seismic shift is undeniably underway
on a global scale, propelled by the pervasive diffusion of digital technologies that challenge centuries-
old transmissive models of teaching and learning (Fullan, 2013). This transformation envisions a move
from teacher-centred instruction, rooted in behaviourist and cognitivist traditions, towards learner-
centred construction of knowledge, facilitated, amplified, and reshaped by digital tools within social
and critical contexts (Howland et al., 2012). The potential extends beyond efficiency gains to
encompass the fostering of critical thinking, collaborative problem-solving, creativity, and digital
citizenship skills deemed essential for the 21st century.

In Nigeria, Africa's most populous nation with a staggeringly youthful demographic profile, teacher
education stands as the unequivocal linchpin for national development and global competitiveness.
Recognising this, the Nigerian government has articulated ambitious policy visions, most notably in
the revised National Policy on ICT in Education (2020), which explicitly recognises the catalytic and
transformative role of technology in modernising educational delivery, access, and quality. This
policy, alongside frameworks from the National Universities Commission (NUC) and the National
Commission for Colleges of Education (NCCE), creates a rhetorical landscape ostensibly supportive
of innovation.

Yet, a profound and troubling disconnect persists between policy aspiration and pedagogical reality
across Nigeria’s diverse teacher training institutions from federal universities to state colleges of
education and private providers. While anecdotal evidence and some institutional reports point to
increased access to devices and connectivity in certain urban enclaves, scholarly research consistently
reveals that the integration of digital tools often remains superficial, fragmented, and pedagogically
shallow. This state of affairs aligns with what Puentedura’s (2006) SAMR (Substitution,
Augmentation, Modification, Redefinition) model would classify as lingering in the enhancement
stages (Substitution or Augmentation) rather than achieving the transformation stages (Modification
or Redefinition). More critically, the discourse frequently lacks a lens of critical digital pedagogy
(Morris & Stommel, 2018), which interrogates how technology can reinforce or disrupt existing power
imbalances and colonial legacies within education.

Therefore, this review is motivated by a pressing need to move beyond celebratory inventories of tool
adoption or simplistic narratives of a "digital divide" defined solely by hardware. It asks a more
nuanced and imperative set of questions: To what extent has the integration of digital tools in Nigerian
teacher education precipitated a genuine pedagogical paradigm shift? What are the constitutive forces
technological, pedagogical, cultural, and political shaping this complex trajectory? How is the
discourse engaging (or failing to engage) with questions of power, equity, and decolonisation inherent
in educational technology? This article synthesises existing research to critically examine not just if
tools are being used, but how they are being used to transform or sustain the epistemologies, power
dynamics, and daily practices of those entrusted with preparing Nigeria’s future teachers.

2. Theoretical Framework: Conceptualising a Multidimensional Shift

Analysing this potential paradigm shift requires a multilayered theoretical scaffolding that connects
technology to pedagogy, content, and critical consciousness.
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TPACK Framework as a Foundational Lens: Mishra and Koehler’s (2006) Technological Pedagogical
Content Knowledge (TPACK) model remains indispensable. It posits that effective, meaningful
integration requires a dynamic, context-sensitive interplay of three core knowledge domains:
Technological Knowledge (TK), Pedagogical Knowledge (PK), and Content Knowledge (CK). The
Nigerian challenge, as illuminated by research, often lies in a critical weakness at the intersections,
particularly Technological Pedagogical Knowledge (TPK) the understanding of how the affordances
and constraints of various tools can transform teaching and learning for specific pedagogical goals
among teacher educators (Agbo-Egwu & Abah, 2020). Without robust TPK, technology use defaults
to superficial applications.

SAMR Model as a Diagnostic Heuristic: Puentedura’s (2006) SAMR model provides a practical
hierarchy for categorising and assessing the depth of technology integration. It helps distinguish
between uses that merely enhance existing practices (e.g., digital worksheets as Substitution; online
quiz tools as Augmentation) and those that fundamentally transform them (e.g., cross-institutional
collaborative video projects as Modification; student-created public digital archives as Redefinition).
The shift this review interrogates is the movement from the lower to the upper tiers of this ladder.

From an "Efficiency" to a "Transformative" Paradigm: Building on these models, we conceptualise
the overarching shift as a movement from an "Efficiency Paradigm" to a "Transformative Paradigm."
The former views technology instrumentally, as a means to execute traditional didactic practices more
efficiently, cheaply, or at scale risking what Larry Cuban warned of as "oversold and underused"
technology that reinforces the status quo. The latter embodies a fundamental rethinking, where
technology enables new epistemologies, social interactions, and forms of expression that were
previously inconceivable, fostering learner agency, critical dialogue, and knowledge creation
(Howland et al., 2012).

Incorporating Critical Digital Pedagogy: To fully grasp the Nigerian context, this analysis must be
infused with principles of critical digital pedagogy (Morris & Stommel, 2018; Friesen, 2023). This
perspective insists on questioning the politics of digital tools: Who owns them? What data do they
harvest? What ideologies are embedded in their design? It seeks to move from using technology to
critiquing it, and towards using it for emancipatory, democratic, and decolonial ends. In a post-colonial
context like Nigeria, this involves asking whether imported tools and platforms perpetuate Western
epistemic dominance or can be harnessed to validate indigenous knowledge and languages.

3. Methodology: A Systematic Narrative Synthesis

To provide a comprehensive, analytical, and coherent synthesis of the field, this study employed a
systematic narrative review methodology (Snyder, 2019). This approach is particularly suited for
interdisciplinary topics where research is diverse in methodology (qualitative, quantitative, mixed-
methods) and focus, allowing for the integration of findings into a critical narrative that can identify
overarching themes, tensions, and theoretical insights.

Search Strategy and Sources: A rigorous, multi-phase search was conducted between January and
March 2024. Primary electronic databases included ERIC, Scopus, JSTOR, and Web of Science. To
ensure capture of locally published and "grey" literature crucial in the African context, supplementary
searches were performed in African Journals Online (AJOL), Google Scholar, and the repositories of
major Nigerian universities (e.g., University of Ibadan, University of Nigeria, Nsukka). Search strings
combined Boolean operators and key terms: ("Nigeria" AND "teacher education" OR "pre-service
teacher" OR "teacher training") AND ("digital tool" OR "ICT integration” OR "educational
technology" OR "e-learning" OR "mobile learning") AND ("pedagog" OR "practice" OR "transform"
OR "paradigm shift").
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Inclusion and Exclusion Criteria: The scope was limited to literature published between 2010 and 2024
to capture the contemporary landscape of mobile and web 2.0/3.0 technologies. Included were peer-
reviewed journal articles, empirically grounded doctoral dissertations and master’s theses, and credible
institutional or NGO reports with clear methodological transparency. Commentary pieces without
original data and studies focused solely on general secondary or primary education (without specific
analysis of teacher preparation) were excluded.

Screening and Selection Process: The initial database searches yielded 247 potential documents. After
removing duplicates, titles and abstracts were screened against the inclusion criteria. This resulted in
142 documents for full-text retrieval and assessment. A final in-depth appraisal for relevance,
methodological rigor, and contribution to the research questions yielded 89 key sources for inclusion
in the final synthesis.

Data Extraction and Analytical Procedure: A structured data extraction template was developed using
NVivo software. For each source, data was captured on: bibliographic details; geographical focus
within Nigeria; research aims/questions; methodology and theoretical framework; specific digital tools
studied; key empirical findings; and identified barriers/enablers. Thematic analysis (Braun & Clarke,
2006) was then conducted in an iterative, inductive-deductive process. Initial open coding identified
recurring ideas, which were then clustered into broader themes (e.g., "Infrastructure as a Prerequisite
and Constraint," "The TPACK Deficit," "Cultural-Epistemological Tensions"). These themes were
continually refined and analysed through the guiding theoretical lenses (TPACK, SAMR, Critical
Pedagogy) to construct the critical narrative presented in this review.

4. Findings and Discussion: A Landscape of Contradiction and Potential

The synthesis reveals a complex and often contradictory landscape, marked by significant policy intent
but hamstrung by systemic and deeply rooted challenges that prevent a widespread pedagogical
paradigm shift.

The Persistent "Efficiency Paradigm": Digitisation Without Transformation

Overwhelmingly,the reviewed literature depicts an integration landscape arrested at the enhancement
tier of the SAMR model (Agbo, 2020; Olakulehin & Ojo, 2013; Nwosu et al., 2022). Digital tools are
predominantly mobilised within an "efficiency paradigm":

Administrative Substitution and Didactic Augmentation: The most common uses involve replacing
chalkboards with PowerPoint slides (often text-dense and read verbatim) or using projectors to display
static notes and diagrams. Learning Management Systems (LMS) like Moodle are frequently reduced
to digital filing cabinets for hosting lecture notes and receiving assignment submissions, rather than
hubs for asynchronous discussion, collaborative annotation, or formative peer feedback (Eze et al.,
2021).

Information Retrieval as an End in Itself: The internet is predominantly framed as a vast digital library.
Pre-service teachers are tasked with "finding information online" for assignments, but less frequently
guided in critical digital literacy skills: source evaluation, synthetic writing, ethical citation, or
multimodal knowledge creation. This reinforces a consumerist, rather than constructivist, relationship
with digital information.

Absence of Critical and Creative Production: There is scant evidence in the literature of widespread
use of tools for Modification or Redefinition. Student-created podcasts, digital storytelling
documenting local history, collaborative data visualisation projects, simulations of complex socio-
scientific issues, or engagement in global networked learning communities are rare exceptions, not
norms (Ofulue, 2021).
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This pattern suggests that the core pedagogical model characterised by lecture-based instruction, rote
memorisation, authoritative knowledge transmission, and standardised, recall-focused assessment
remains deeply entrenched. Technology has been assimilated to serve this existing paradigm, not to
disrupt it. The paradigm shift, therefore, is largely symbolic, existing in policy documents but not in
the lived experience of many teacher education classrooms.

Multifaceted Barriers Constraining the Shift
The literature consistently identifies a tightly woven web of interdependent barriers:

1. Chronic Infrastructural Inadequacy: This remains the most cited and foundational barrier (Aduwa-
Ogiegbaen & Iyamu, 2015). Intermittent and unreliable electricity supply renders computer labs and
media centres periodically useless. Poor internet connectivity, characterised by low bandwidth and
exorbitant data costs, makes cloud-based tools and real-time collaboration frustrating or impossible.
This "first-level digital divide" is acute in rural Colleges of Education, creating a profound pre-shift
inequity.

2. The Acute TPACK Deficit in Teacher Educator Preparation: A recurring and critical theme is the
inadequate preparedness of teacher educators themselves. Many are digital immigrants who received
no formal training in technology integration. When professional development occurs, it
overwhelmingly focuses on basic digital literacy (TK) "how to use PowerPoint" or "how to navigate
an LMS" while neglecting the essential pedagogical dimension (TPK): "how to use a discussion forum
to foster democratic dialogue" or "how to use a collaborative document to teach co-writing and peer
review" (Nwosu et al., 2022). Without teacher educators confidently modelling transformative
TPACK, pre-service teachers cannot learn it.

3. Curriculum and Assessment Regimes Hostile to Innovation: The national curricula for teacher
education (e.g., NCCE Minimum Standards) are often criticised as overly prescriptive, content-
saturated, and assessment-driven (Okeke, 2022). They leave minimal flexible space for the iterative,
project-based, and often unpredictable learning journeys that transformative technology integration
enables. Furthermore, high-stakes, terminal, pencil-and-paper examinations dominate assessment,
disincentivising investment in digital portfolios, ongoing e-assessment, or collaborative projects that
are harder to standardise.

4. Socio-Cultural and Epistemological Resistance: Beyond technical hurdles, there exists a deep-seated
culture of pedagogical conservatism and epistemic authority (Eze, 2022). Some teacher educators and
administrators perceive interactive, student-centred, technology-mediated approaches as a loss of
control, a dilution of academic rigour, or a capitulation to distracting trends. This resistance is
compounded by a wider societal and sometimes parental expectation of education as formal knowledge
transmission. Furthermore, the uncritical importation of Western platforms (like Google or Zoom)
raises unaddressed questions about data sovereignty, cultural relevance, and the marginalisation of
indigenous knowledge systems a concern rooted in critical digital pedagogy that is notably absent from
most integration discourses in Nigeria.

Emergent Enablers and Seeds of Transformative Practice

Despite the formidable barriers,the review identified potent forces of change and islands of innovation
that signal the possibility of a shift:
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1. The Disruptive Lever of Mobile and Personal Technology: The phenomenal penetration of
smartphones and, to a lesser extent, tablets, represents the most significant disruptive force. It bypasses
institutional infrastructure failures, placing powerful computing and connectivity (via relatively
affordable mobile data) directly into the hands of educators and students. Studies document innovative,
grassroots practices: using WhatsApp for sustained professional learning communities (PLCs) where
teachers share resources and critique practice (Ibrahim & Ahmad, 2023); employing YouTube for
video-based micro-teaching analysis and self-reflection; utilising subject-specific simulation apps in
science teaching; and leveraging social media (Twitter, Facebook) for networking with global experts.
This "BYOD" (Bring Your Own Device) reality, though raising equity concerns, is where much of the
authentic, contextualised innovation is happening.

2. Grassroots Agency and Communities of Practice: Across the literature, case studies highlight
individual "champion" teacher educators and pre-service teachers who, despite constraints, are
creatively integrating tools. Examples include using Google Suite for real-time collaborative lesson
planning and peer-review of teaching materials; Padlet or Mentimeter for interactive, democratic
brainstorming sessions; digital storytelling tools (e.g., Adobe Spark) to amplify student voice and
document local culture; and open educational resources (OER) to counter expensive, imported
textbooks (Ofulue, 2021). These innovators often form informal or formal communities of practice,
sharing strategies and providing crucial peer support.

3. Evolving Policy and Strategic Framing: The revised National Policy on ICT in Education (2020)
demonstrates a more sophisticated understanding, moving beyond infrastructure to discuss digital
literacy, content development, and teacher capacity. While implementation is lagging, it provides a
stronger mandate and framework for advocates within the system. Initiatives like the TETFund
(Tertiary Education Trust Fund) grants for ICT infrastructure, though uneven, have provided critical
capital investment in some institutions.

Maturing Indigenous Research Agenda: The growing volume and quality of Nigerian-led research on
this topic is itself a powerful enabler. It is moving from descriptive surveys of "attitudes" and "access"
towards more nuanced qualitative studies, design-based research, and critical theoretical engagements
that root analysis in the specificities of the Nigerian socio-cultural and political economy. This research
is essential for moving beyond imported solutions to developing contextually relevant models of
transformation.

Towards a Holistic Framework: The Transformative Integration Framework for Nigerian Teacher
Education (TIFT-Nigeria)

Synthesising the barriers and enablers, it is clear that isolated interventions (e.g., donating laptops,
offering one-off workshops) are insufficient to catalyse a system-wide paradigm shift. We therefore
propose the Transformative Integration Framework for Nigerian Teacher Education (TIFT-Nigeria).
This framework argues that sustainable transformation requires synergistic, systemic action across four
interconnected pillars, with critical digital pedagogy as a cross-cutting ethic:

TABLE 1: The Transformative Integration Framework for Nigerian Teacher Education
(TIFT-Nigeria)
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Pillar

Core Objective

Strategic Actions & Considerations

1. Foundational
Access &
Contextual

Equity

To establish reliable,
sustainable, and
equitable digital
infrastructure that
acknowledges Nigeria's
realities.

o Hybrid Energy Solutions: Prioritise

solar-powered ICT hubs and charging
stations to circumvent grid instability.

o Affordable Connectivity: Advocate

for and implement zero-rated
educational data packages in
partnership with telecom providers
and policies like the Universal
Service Provision Fund (USPF).

o Equitable BYOD Policies: Formally

adopt and support BYOD, coupled
with device-lending libraries and low-
cost data subsidies for economically
disadvantaged students to prevent
new forms of exclusion.

e Localised Content Delivery: Utilise

offline digital libraries (e.g.,
RACHEL, Kolibri) and low-
bandwidth platforms to ensure access
in low-connectivity areas.

2. Transformative
Capacity Building
& TPACK
Development

To develop teacher
educators' and pre-
service teachers'
TPACK, with a strong
emphasis on
pedagogical
transformation (TPK)
and critical digital
literacy.

o Pedagogy-First Professional

Development: Redesign PD to start
with learning objectives, not tools.
Use models like SAMR to scaffold
educators from enhancement to
transformation of their own practice.

e Mentorship & Communities of

Practice: Systematically identify and
support "tech-pedagogy champions"
to lead faculty learning communities,
lesson study groups, and peer-
coaching networks.

¢ Embed TPACK in Curricula: Make

TPACK a core, assessed component
of all pre-service teacher education
programmes, not an optional add-on.

o Critical Digital Literacy: Integrate

training on data privacy, digital
identity, algorithmic bias, and the
critical evaluation of online
information.

3. Curriculum &
Assessment Re-

To create the
pedagogical and
evaluative space

e Curriculum Flexibility: Advocate

for and implement more flexible,
competency-based curricula within
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Pillar

Core Objective

Strategic Actions & Considerations

alignment for
Innovation

necessary for
technology-enabled,
transformative
learning.

the NCCE/NUC frameworks that
emphasise skills like collaboration,
creativity, and critical thinking over
pure content coverage.

o Transformative Assessment
Practices: Incentivise and validate
alternative assessments: e-portfolios,
digital storytelling projects, peer-
assessed wikis, and solutions to
authentic, local problems.

e Open Educational
Practice: Encourage the adaptation,
creation, and sharing of OER that are
culturally relevant and pedagogically
sound, moving beyond dependence on
proprietary, foreign content.

4. Cultivating an
Institutional
Culture of
Critical
Innovation

To foster an
institutional ethos that
values, rewards, and
sustains pedagogical
experimentation and
critical inquiry.

e Leadership for
Transformation: Develop digital
leadership capacity among deans,
HODs, and principals to champion a
shared vision of pedagogical change,
not just technical procurement.

« Incentives and
Recognition: Formalise reward
structures (in promotion criteria,
teaching awards) for pedagogical
innovation and scholarship of
technology-enhanced teaching and
learning (SoTL).

e Creating Safe Spaces for
Risk: Establish "Teaching Innovation
Labs" or "Sandboxes" where
educators can experiment with new
tools and pedagogies without fear of
failure in high-stakes teaching
environments.

¢ Decolonial and Critical
Engagement: Foster institution-wide
dialogue on the politics of educational
technology, encouraging the
development and use of tools that
promote indigenous languages,
knowledge, and epistemologies.

IJWOS | Vol.2 No.12, December 2025 | https://ijwos.com

461



International Journal of Web of Multidisciplinary Studies
E-ISSN: 3049-2424

6. Conclusion, Implications, and a Call for Critical Action

This comprehensive review concludes that while the seeds of a paradigm shift exist within Nigerian
teacher education watered by mobile technology, educator agency, and evolving policy they are
struggling to take root in soil rendered infertile by systemic infrastructural deficits, a profound TPACK
gap, rigid curricular structures, and unexamined socio-cultural resistances. The dominant reality
remains one of a stalled "efficiency paradigm," where the transformative potential of digital tools is
largely subordinated to the reinforcement of traditional, transmission-based pedagogies. Crucially, the
discourse and practice often lack a critical dimension, failing to interrogate the colonial and
commercial power structures embedded in the global ed-tech ecosystem.

The implications of this stasis are severe. It risks producing a generation of teachers who are, at best,
functionally digital but pedagogically conservative, unprepared to foster the critical, creative, and
collaborative competencies their students will need. It also perpetuates epistemic inequities, where
global North platforms and content dominate, sidelining local knowledge and voices.

Therefore, the call to action must be systemic, sustained, and critical:

For National Policymakers (NCCE, NUC, FME, TETFund): Move from generic ICT policies to
specific Digital Pedagogy Implementation Guidelines for TE. Mandate and fund longitudinal,
TPACK-focused continuous professional development as a non-negotiable requirement. Revise
curriculum templates and accreditation standards to explicitly value and assess pedagogical
innovation, critical digital literacy, and transformative uses of technology.

For Institutional Leaders (Vice-Chancellors, Provosts, Deans): Adopt contextualised strategic plans
like the TIFT-Nigeria framework. Invest in leadership development for digital transformation. Create
and protect budgets for sustainable infrastructure (especially energy and connectivity) and for
rewarding innovative teaching. Foster partnerships with EdTech researchers and developers to co-
create contextually relevant solutions.

For Teacher Educators and Researchers: Engage in critical self-reflection and deliberate practice to
develop personal TPACK. Participate actively in communities of practice, both local and global.
Conduct and disseminate action research on transformative integration, focusing on impact and equity.
Most importantly, begin to pose critical questions: Who does this technology serve? What worldviews
does it assume? How can we use it to empower our students and communities?

For the International Community and Donors: Shift support from one-off hardware donations towards
long-term partnerships for capacity building, contextual OER development, and infrastructure
sustainability (e.g., solar energy). Respect local agency and avoid prescriptive, one-size-fits-all
solutions.

The required paradigm shift in Nigerian teacher education is not merely a technical or administrative
challenge. It is a deeply pedagogical and political project. It demands a collective reimagining of the
purpose of education in a digital age and a courageous commitment to leveraging technology not for
the automation of tradition, but for the empowerment of Nigerian learners, teachers, and communities
to critically shape their own futures. The tools are at hand; the greater task is cultivating the wisdom,
the will, and the critical consciousness to use them transformatively.
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