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ABSTRACT
Background: ICT integration has become essential for improving business education and 
preparing graduates for the digital economy. However, effective implementation depends on 
adequate resources, utilization, and institutional support. Objectives: This study examines 
ICT availability, utilization patterns, and implementation challenges in business education 
instruction at Federal College of Education, Zaria, Nigeria. Methodology: A descriptive survey 
design was used with 55 business education lecturers selected through random sampling. Data 
were collected using a validated four-point Likert-scale questionnaire (Cronbach's α=0.84) and 
analyzed using descriptive statistics and mean scores. Results: ICT infrastructure availability 
was substantial (grand mean=3.044), with interactive whiteboards (M=3.345) and technical 
support personnel (M=3.344) most accessible. Utilization was appreciable (grand mean=2.715), 
particularly PowerPoint-based instruction (M=3.182) and smart board integration (M=3.100). Key 
challenges included limited equipment access, inadequate computer literacy, and erratic power 
supply. Conclusion: ICT resources are reasonably available and utilized, but infrastructural and 
pedagogical barriers limit their effectiveness. Faculty development, sustainable ICT investment, 
and supportive institutional policies are recommended to enhance ICT integration in business 
education.

Keywords: Business Education, Digital Pedagogy, Information Communication Technology, 
Teacher Competency, Vocational Education.

INTRODUCTION

The contemporary educational landscape has experienced 
unprecedented transformation through technological 
advancement, fundamentally restructuring pedagogical delivery 
mechanisms and learning outcomes (Kumar et al., 2022; Tzafilkou 
et al., 2023). Within this evolving paradigm, Information 
Communication Technology (ICT) has transcended its auxiliary 
role to become an indispensable component of educational 
excellence, particularly in vocational and technical education 
domains (Liu and Yi, 2023; UNESCO, 2023). The integration 
of ICT resources into business education pedagogy represents 
more than technological adoption; it constitutes a comprehensive 
reformation of instructional methodologies, curriculum delivery 

systems, and competency development frameworks essential for 
21st-century workforce preparation (Dragana, 2024; Napitupulu 
et al., 2024).

Business education, fundamentally positioned within vocational 
and technical education frameworks, serves dual objectives: 
preparing competent educators for secondary and tertiary 
institutions while simultaneously developing entrepreneurial 
competencies for self-employment and organizational leadership 
(Ademiluyi and Olawuyi, 2020; Igberaharha, 2020). This 
multifaceted mandate necessitates continuous curriculum 
innovation aligned with technological advancement trajectories 
and industrial skill requirements (Soneye, 2017). The digital 
revolution has fundamentally altered business operational 
paradigms, demanding corresponding transformations in 
business education delivery to ensure graduate employability and 
entrepreneurial success (Ohiwerei et al., 2013).

Global educational policy frameworks increasingly recognize 
ICT integration as non-negotiable for quality education delivery. 
The 2030 Agenda for Sustainable Development explicitly 
acknowledges ICT's potential to accelerate educational progress, 
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bridge digital divides, and support inclusive knowledge societies 
predicated upon human rights and gender equality (UNESCO, 
2024). Within Nigerian educational contexts, the National Policy 
on Education (Federal Government of Nigeria, 2004) emphasizes 
vocational and technical education's role in enabling functional 
literacy through technology integration and practical skill 
acquisition. However, substantial implementation gaps persist 
between policy aspirations and institutional realities, particularly 
regarding ICT infrastructure availability, educator competency, 
and systemic support mechanisms (Aminullahi, 2021).

Empirical investigations within African educational contexts 
reveal persistent challenges constraining effective ICT 
integration. These encompass inadequate infrastructure 
provisioning, insufficient educator training programs, systemic 
resource limitations, and institutional resistance to pedagogical 
innovation (Bingimlas, 2010; Ohiwerei et al., 2013). Despite 
recognition of ICT's transformative potential, many Nigerian 
tertiary institutions struggle with fundamental implementation 
prerequisites: reliable electricity supply, internet connectivity, 
modern computing equipment, and faculty digital literacy 
(Achimugu et al., 2010; Murtala, 2008). These multidimensional 
challenges compound to create substantial barriers inhibiting the 
realization of technology-enhanced learning environments.

The imperative for rigorous empirical investigation of ICT 
integration in Nigerian business education stems from several 
critical considerations. First, the rapidly evolving digital economy 
demands graduates possessing contemporary technological 
competencies alongside traditional business acumen (Ohiwerei 
et al., 2013). Second, understanding implementation challenges 
provides evidence-based foundations for institutional policy 
development and resource allocation strategies (Tzafilkou et 
al., 2023). Third, documenting successful integration practices 
enables knowledge transfer across similar institutional contexts 
facing comparable constraints (Kumar et al., 2022). Fourth, 
identifying specific barrier types facilitates targeted intervention 
strategies addressing root causes rather than symptomatic 
manifestations (Bingimlas, 2010).

Within this contextual framework, Federal College of Education, 
Zaria represents a significant case study for examining ICT 
integration dynamics in Nigerian business education. As a federal 
institution mandated to prepare business education teachers for 
secondary and tertiary deployment, its technological integration 
patterns and challenges illuminate broader systemic issues 
affecting vocational education quality (Nwanewezi, 2010). The 
institution's experiences reflect nationwide struggles balancing 
limited resources against expanding technological demands, 
providing generalizable insights applicable across similar 
institutional contexts.

Recent global frameworks emphasize teacher ICT competency as 
fundamental to effective technology integration. The UNESCO 

ICT Competency Framework for Teachers Version 3 (2023) 
delineates 18 essential competencies spanning understanding 
ICT in education policy, curriculum and assessment, pedagogy, 
ICT tools, organization and administration, and teacher 
professional learning. Similarly, the European Digital Competence 
Framework for Educators (DigCompEdu) articulates competency 
progressions from awareness through integration to innovation 
levels (Caena and Redecker, 2019; Redecker, 2017). These 
frameworks underscore that mere technological availability 
proves insufficient without corresponding educator competencies 
and institutional support structures (Tzafilkou et al., 2023).

This investigation addresses critical knowledge gaps within 
Nigerian business education literature regarding ICT integration 
patterns, utilization effectiveness, and implementation 
barriers. While existing literature extensively documents 
technological potential, limited empirical evidence examines 
actual implementation realities within resource-constrained 
institutional contexts. Furthermore, few investigations 
simultaneously assess infrastructure availability, utilization 
patterns, and pedagogical challenges, providing comprehensive 
implementation diagnostics. This study responds to these gaps 
through systematic empirical investigation yielding actionable 
insights for policy development and institutional practice 
enhancement.

Statement of the Problem

Despite governmental policy commitments and institutional 
aspirations toward ICT-enhanced education, Nigerian 
tertiary institutions face persistent implementation challenges 
constraining educational quality and graduate competitiveness 
(Ohiwerei et al., 2013). Within business education specifically, 
the disconnect between technological advancement and 
pedagogical practice threatens to produce graduates inadequately 
prepared for digitalized business environments (Igberaharha, 
2020). Preliminary observations at Federal College of Education, 
Zaria suggest significant variability in ICT resource availability, 
inconsistent utilization patterns among business education 
faculty, and substantial barriers impeding effective technology 
integration.

The problematic situation manifests across multiple dimensions. 
Infrastructure provisioning remains inconsistent, with some 
departments possessing modern computing facilities while others 
rely on obsolete equipment or completely lack technological 
resources (Achimugu et al., 2010). Faculty ICT competencies 
demonstrate wide variation, ranging from technologically 
proficient educators seamlessly integrating digital tools into 
instruction to those maintaining traditional pedagogical 
approaches due to limited digital literacy or technological 
resistance (Mumtaz, 2000). Furthermore, systemic challenges 
including erratic power supply, inadequate internet bandwidth, 
insufficient technical support, and limited professional 
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development opportunities compound individual-level barriers 
(Murtala, 2008).

These challenges carry significant implications for educational 
quality and graduate outcomes. Students graduating without 
contemporary ICT competencies face competitive disadvantages 
in technology-driven employment markets (Soneye, 2017). 
Institutions failing to modernize pedagogical approaches risk 
producing educators perpetuating outdated instructional 
methods in secondary schools, creating cyclical inadequacy 
across educational levels (Nwanewezi, 2010). Moreover, Nigeria's 
aspirations toward knowledge economy development and digital 
transformation remain unrealized without corresponding 
educational sector modernization.

Existing literature predominantly focuses on technological 
potential rather than implementation realities, creating knowledge 
gaps regarding actual utilization patterns, effectiveness measures, 
and context-specific barrier identification (Ohiwerei et al., 2013). 
While international frameworks provide normative standards 
for ICT integration, limited adaptation to resource-constrained 
contexts reduces their practical applicability (UNESCO, 2023). 
Furthermore, most investigations examine either infrastructure 
availability or utilization patterns or barriers in isolation, lacking 
comprehensive diagnostic approaches simultaneously addressing 
all three dimensions.

This investigation therefore addresses fundamental questions: 
What ICT resources exist within Federal College of Education, 
Zaria's business education department? How effectively do 
educators utilize available technologies in pedagogical delivery? 
What specific barriers inhibit optimal ICT integration, and 
what targeted interventions might address identified challenges? 
Answering these questions provides empirical foundations for 
evidence-based policy development and institutional practice 
enhancement.

Research Objectives

This investigation pursued three primary objectives:

	 •	 To assess the availability of Information Communication 
Technology resources for business education instruction 
at Federal College of Education, Zaria.

	 •	 To evaluate the utilization levels of Information 
Communication Technology in business education 
pedagogical delivery at Federal College of Education, 
Zaria.

	 •	 To identify challenges confronting business educators 
regarding Information Communication Technology 
integration in business education instruction at Federal 
College of Education, Zaria.

Research Questions

The following research questions guided this investigation:

	 •	 What Information Communication Technology 
resources are available for business education instruction 
at Federal College of Education, Zaria?

	 •	 What is the utilization level of Information 
Communication Technology in business education 
pedagogical delivery at Federal College of Education, 
Zaria?

	 •	 What challenges confront business educators regarding 
Information Communication Technology integration 
in business education instruction at Federal College of 
Education, Zaria?

Significance of the Study

This investigation generates significant contributions across 
theoretical, empirical, and practical dimensions. Theoretically, 
the study extends ICT integration literature within developing 
economy educational contexts, providing empirical evidence 
testing framework applicability under resource constraints. 
The investigation challenges assumptions embedded within 
Western-developed frameworks regarding infrastructure 
reliability, resource availability, and implementation support 
systems, demonstrating necessary contextual adaptations for 
effective application.

Empirically, this research addresses critical knowledge gaps 
within Nigerian business education literature through systematic 
documentation of ICT integration patterns, utilization 
effectiveness, and implementation barriers. The comprehensive 
diagnostic approach simultaneously examining availability, 
utilization, and challenges provides holistic implementation 
understanding lacking in existing fragmented investigations. 
Furthermore, quantitative measurement of specific variables 
enables comparative analysis across institutional contexts and 
temporal tracking of implementation progress.

Practically, findings provide actionable intelligence for 
multiple stakeholder groups. Institutional administrators gain 
evidence-based foundations for infrastructure investment 
decisions, professional development program design, and policy 
framework development (Tzafilkou et al., 2023). Faculty members 
receive validated insights regarding effective technology utilization 
strategies and common implementation barriers, facilitating peer 
learning and collaborative problem-solving (Dragana, 2024). 
Policy makers access empirical evidence supporting resource 
allocation priorities and regulatory framework development 
aligned with implementation realities rather than aspirational 
ideals.

For curriculum developers, the investigation illuminates 
competency gaps requiring attention within pre-service and 
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in-service teacher education programs (Liu and Yi, 2023). 
Technology vendors and infrastructure providers gain 
understanding of institutional needs, capacity constraints, and 
support requirements essential for successful implementation. 
Most importantly, students benefit through enhanced instructional 
quality resulting from evidence-informed institutional 
improvements and educator professional development.

Beyond immediate stakeholders, the investigation contributes 
to broader scholarly discourse regarding technology integration 
in developing economy educational systems. Findings provide 
comparative data for cross-cultural research, methodology models 
for similar investigations, and evidence challenging or supporting 
existing theoretical frameworks. The research ultimately advances 
scholarly understanding while simultaneously generating 
practical improvements within studied contexts.

Scope and Delimitation

This investigation focused specifically on ICT integration within 
business education instruction at Federal College of Education, 
Zaria, Kaduna State, Nigeria. The study encompassed all business 
education lecturers employed within the institution's Department 
of Vocational and Technical Education during the 2023 academic 
session. Geographically, the investigation limited itself to 
this single institutional context, recognizing both the depth 
enabled by focused examination and the limitations regarding 
generalizability.

Content delimitation restricted investigation to three primary 
dimensions: ICT resource availability, utilization patterns, and 
implementation challenges. While acknowledging numerous 
additional factors influencing educational quality, this focused 
approach enabled rigorous examination of core implementation 
elements without excessive scope expansion. The investigation 
did not assess student ICT competencies, learning outcome 
measurements, or comparative effectiveness of different 
technological approaches, recognizing these as valuable but 
distinct research questions requiring separate investigation.

Temporally, data collection occurred during a specific academic 
period, capturing implementation status at that particular juncture. 
While providing valuable cross-sectional insights, this approach 
limited ability to examine temporal evolution or intervention 
effectiveness. Methodologically, the quantitative descriptive 
survey design enabled systematic pattern identification and 
statistical analysis but constrained deep exploration of contextual 
nuances and individual experiences potentially revealed through 
qualitative approaches.

These delimitations represent intentional design decisions 
balancing research rigor against practical feasibility. The focused 
institutional context enabled thorough investigation depth 
while providing findings applicable to similar institutional 
settings. The specific dimensional focus facilitated rigorous 

measurement while acknowledging complexity beyond study 
scope. Future investigations might build upon this foundation 
through longitudinal designs, multi-institutional comparisons, 
mixed-method approaches, or examination of additional 
implementation dimensions.

LITERATURE REVIEW

Conceptual Framework
Information Communication Technology in Educational 
Contexts

Information Communication Technology encompasses the 
convergence of computing technologies, telecommunications 
infrastructure, digital media systems, and networked information 
resources enabling acquisition, storage, processing, transmission, 
and manipulation of digital information (Stevenson, 1997; 
UNESCO, 2023). Within educational contexts, ICT transcends 
mere technological tools to represent comprehensive pedagogical 
transformation mechanisms facilitating interactive, personalized, 
and technology-mediated learning experiences (Kumar et al., 
2022; Liu and Yi, 2023).

Contemporary ICT definitions emphasize integration across 
traditionally distinct technological domains. Celebic and 
Rendulic (2011) characterize ICT as encompassing information 
technology, telephony systems, electronic media platforms, 
and network technologies collectively enabling information 
processing, transfer of audio-visual signals, and management 
functions predicated upon internet connectivity. This integrative 
conceptualization recognizes that technological convergence 
creates synergistic capabilities exceeding individual component 
contributions (Ukata et al., 2018).

Educational ICT applications span diverse technological 
categories. Computing hardware includes desktop computers, 
laptops, tablets, and smartphones providing information 
processing capabilities (UNESCO, 2024). Software applications 
encompass learning management systems, multimedia authoring 
tools, subject-specific educational software, and productivity 
applications supporting instructional preparation and delivery 
(Dragana, 2024). Network infrastructure comprises internet 
connectivity, intranet systems, and wireless technologies enabling 
distributed access and collaborative engagement (Aminullahi, 
2021). Peripheral devices including interactive whiteboards, 
digital projectors, document cameras, and audio-visual 
equipment enhance presentation capabilities and student 
engagement (Kumar et al., 2022).

The educational value proposition of ICT rests upon multiple 
pedagogical advantages. Technology enables individualized 
learning pathways accommodating diverse student needs, learning 
preferences, and progression rates (UNESCO, 2023). Interactive 
multimedia content enhances engagement and comprehension 
compared to traditional text-based materials (Liu and Yi, 2023). 
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Collaborative tools facilitate peer interaction, group projects, 
and distributed teamwork essential for contemporary workplace 
preparation (Tzafilkou et al., 2023). Assessment technologies 
provide immediate feedback, automated grading, and learning 
analytics informing instructional adjustments (Dragana, 2024). 
Access to global information resources transcends traditional 
library limitations, exposing students to diverse perspectives and 
current developments (Napitupulu et al., 2024).

However, ICT integration effectiveness depends critically upon 
contextual factors extending beyond technological provision. 
Educator competency determines whether available technologies 
enhance or hinder instructional quality (Caena and Redecker, 
2019; Redecker, 2017). Institutional support structures 
including technical assistance, professional development, and 
administrative encouragement significantly influence adoption 
rates and implementation quality (Tzafilkou et al., 2023). 
Infrastructure reliability, particularly electricity and internet 
connectivity, establishes baseline implementation feasibility 
(Achimugu et al., 2010). Cultural factors including institutional 
norms, pedagogical traditions, and resistance to change moderate 
technology acceptance and utilization patterns (Mumtaz, 2000).

Business Education in Vocational and Technical 
Education Frameworks

Business education constitutes specialized vocational education 
preparing individuals for commercial enterprise employment, 
entrepreneurial ventures, and business education pedagogy 
(Federal Government of Nigeria, 2004). The discipline 
encompasses diverse curricular components including accounting 
and financial management, office technology and management, 
marketing and entrepreneurship, business communication, and 
information technology applications (National Commission 
for Colleges of Education, 1996). This multifaceted curriculum 
aims to develop both technical competencies in specific business 
domains and broader capabilities including critical thinking, 
problem-solving, communication, and technological literacy 
essential for business success.

The National Commission for Colleges of Education (1996) 
defines business education as "education for and about business 
given to citizens in formal school settings to equip them with 
skills and competencies which will make them become effective 
and efficient producers and intelligent consumers." This definition 
emphasizes dual objectives: vocational preparation for business 
careers ("education for business") and general consumer/
citizen competency development ("education about business"). 
The former focuses on specific occupational skill development 
enabling employment in clerical, secretarial, accounting, 
marketing, and management positions. The latter addresses 
broader economic literacy empowering informed consumer 
decisions and civic participation in economic policy discourse 
(Aliyu, 2006).

Contemporary business education increasingly emphasizes 
entrepreneurial competency development alongside traditional 
employment preparation. This shift reflects recognition that 
modern economic conditions demand innovation, self-direction, 
and enterprise creation capabilities transcending traditional 
employee mindsets (Ekpenyong, 2008). Business education 
curricula consequently incorporate entrepreneurship education, 
small business management, feasibility study preparation, and 
practical enterprise experience through student cooperative 
ventures or internship programs (Soneye, 2017).

The evolving business environment, particularly technological 
transformation of commercial operations, necessitates 
continuous business education curriculum modernization. 
Traditional typewriting and manual bookkeeping have yielded 
to word processing and computerized accounting systems 
(Komolafe, 2005). Communication modalities increasingly 
emphasize digital channels including email, social media, video 
conferencing, and collaborative platforms (Ohiwerei et al., 2013). 
Marketing practices leverage data analytics, digital advertising, 
and e-commerce platforms requiring corresponding competency 
development (Igberaharha, 2020). Financial management 
increasingly employs sophisticated software applications for 
analysis, forecasting, and reporting (Ukata et al., 2018).

These technological transformations create imperatives for ICT 
integration throughout business education curricula. Students 
must develop competencies in productivity software applications 
(word processing, spreadsheets, presentations, databases), 
internet research and communication tools, industry-specific 
software packages, and emerging technologies including artificial 
intelligence and blockchain applications (Kumar et al., 2022). 
Moreover, business education pedagogues require technological 
competencies both for instructional delivery and for modeling 
professional practice standards expected in contemporary 
business environments (Tzafilkou et al., 2023).

The quality of business education delivery directly impacts 
economic development outcomes. Competent business 
education graduates contribute to organizational productivity, 
entrepreneurial innovation, and economic diversification 
essential for developing economy transformation (Ohiwerei et 
al., 2013). Conversely, inadequate business education perpetuates 
skills gaps, unemployment, and missed economic opportunities. 
Technology integration within business education therefore 
represents more than pedagogical enhancement; it constitutes 
economic development strategy positioning graduates for success 
in digitalized business environments (Soneye, 2017).

Teacher ICT Competency Frameworks

Effective ICT integration fundamentally depends upon 
educator competencies encompassing technological knowledge, 
pedagogical understanding, and integration capabilities (Mishra 
and Koehler, 2006). Multiple international frameworks delineate 
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essential teacher ICT competencies, though consensus exists 
regarding core dimensions while variation persists regarding 
specific emphases and implementation approaches (Liu and Yi, 
2023).

The UNESCO ICT Competency Framework for Teachers (ICT 
CFT) Version 3 represents the most widely adopted international 
standard, articulating 18 competencies organized across six 
aspects (understanding ICT in education, curriculum and 
assessment, pedagogy, application of digital skills, organization 
and administration, teacher professional learning) and three 
levels of pedagogical approaches (knowledge acquisition, 
knowledge deepening, knowledge creation) (UNESCO, 2023). 
This comprehensive framework recognizes that ICT integration 
transcends technical skill development to encompass pedagogical 
transformation, curriculum alignment, organizational change, 
and continuous professional learning (Liu and Yi, 2023).

The European Digital Competence Framework for Educators 
(DigCompEdu) provides alternative competency articulation 
emphasizing educators' professional engagement, digital 
resources, teaching and learning, assessment, empowering 
learners, and facilitating learners' digital competence (Redecker, 
2017). The framework delineates six proficiency levels from 
newcomer through explorer, integrator, and expert to leader 
and pioneer, providing developmental pathways supporting 
progressive competency enhancement (Caena and Redecker, 
2019). This staged approach acknowledges that competency 
development represents gradual progression rather than binary 
achievement, requiring sustained support across career spans 
(Tzafilkou et al., 2023).

The Technological Pedagogical Content Knowledge (TPACK) 
framework articulates competency as integration across three 
knowledge domains: technological knowledge (understanding 
digital tools and their capabilities), pedagogical knowledge 
(teaching and learning processes), and content knowledge 
(subject matter expertise) (Mishra and Koehler, 2006). Effective 
teaching requires not merely possessing these knowledge types 
independently but integrating them contextually, selecting 
appropriate technologies for specific content and pedagogical 
objectives. This framework emphasizes that technology selection 
should serve pedagogical goals rather than driving instructional 
design (Harris et al., 2009).

Despite framework variations, common competency dimensions 
emerge across international standards. First, educators require 
functional ICT literacy encompassing operational skills with 
diverse hardware, software, and network technologies (Tzafilkou 
et al., 2023). Second, pedagogical competencies enable technology 
integration enhancing rather than hindering instructional 
quality (Dragana, 2024). Third, content-specific technological 
knowledge facilitates appropriate tool selection for particular 
subject domains (Mishra and Koehler, 2006). Fourth, assessment 

competencies enable technology-mediated evaluation including 
online testing, portfolio assessment, and learning analytics 
interpretation (UNESCO, 2023). Fifth, professional competencies 
support ongoing learning, collaboration with colleagues, and 
reflective practice (Caena and Redecker, 2019).

Empirical investigations reveal significant teacher competency 
gaps requiring targeted professional development Tzafilkou et 
al. (2023). Demonstrated substantial variations in primary and 
secondary educator digital competencies, with pedagogical and 
professional dimensions lagging behind technical skills Dragana 
(2024). Emphasized ongoing professional development necessity 
for maintaining currency with rapidly evolving technologies 
Napitupulu et al. (2024). Identified effective training program 
characteristics including hands-on experience, pedagogical 
strategy integration, collaborative learning opportunities, and 
sustained implementation support. These findings underscore 
that single intervention approaches prove insufficient; 
comprehensive, sustained professional development programs 
aligned with career-long learning pathways are essential for 
competency development and maintenance (UNESCO, 2023).

Empirical Studies on ICT Integration in Business 
Education

Recent empirical investigations illuminate ICT integration 
patterns, effectiveness, and challenges across diverse 
educational contexts. These studies provide evidence regarding 
implementation realities, successful strategies, and persistent 
barriers informing both scholarly understanding and practical 
improvement initiatives.

Kumar et al. (2022) examined ICT implications for business 
education within Indian higher education contexts, revealing that 
while institutional commitments toward technology integration 
have strengthened, implementation gaps persist between 
policy aspirations and classroom realities. The investigation 
documented inadequate infrastructure provisioning, insufficient 
faculty training, and limited technical support as primary 
implementation barriers. Findings emphasized that successful 
integration requires coordinated attention to technological, 
pedagogical, and institutional dimensions rather than isolated 
technology provisioning.

A comprehensive investigation by Tzafilkou et al. (2023) 
developed and validated an instrument assessing teacher digital 
competence across primary and secondary education levels. 
The research demonstrated that while technical competencies 
(operational ICT skills) proved relatively well-developed, 
pedagogical and professional competencies lagged significantly. 
Teachers demonstrated facility with basic productivity 
applications but struggled integrating technology purposefully 
to enhance specific learning objectives. These findings emphasize 
competency development must extend beyond technical training 
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to encompass pedagogical transformation and professional 
practice evolution.

Research examining ICT integration challenges within African 
educational contexts reveals persistent infrastructure and support 
deficits constraining implementation. An investigation focusing 
on Nigerian universities' business statistics instruction identified 
inadequate computer access, obsolete software, poor internet 
connectivity, and limited technical support as primary barriers 
(Bingimlas, 2010). The study revealed that despite educator 
recognition of ICT's instructional value, systemic constraints 
prevented effective implementation. Significantly, findings 
demonstrated that infrastructure provisioning alone proved 
insufficient without corresponding professional development, 
technical support, and institutional commitment.

Dragana (2024) emphasized continuous professional 
development necessity for maintaining teacher ICT 
competencies amid rapidly evolving technological landscapes. 
The investigation documented that single training interventions 
produced temporary competency gains that eroded without 
sustained learning opportunities. Effective professional 
development programs combined hands-on technology practice 
with pedagogical strategy development, peer collaboration, and 
ongoing implementation support. These findings underscore that 
ICT integration represents sustained institutional commitment 
rather than isolated initiative.

An examination of ICT integration within Thai business 
administration programs revealed that blended learning models 
combining face-to-face and technology-mediated instruction 
enhanced both ICT literacy and academic achievement when 
grounded in the TPACK framework (MDPI, 2024). The 
investigation demonstrated 80% competency improvement across 
participating students, with high satisfaction levels reported. 
Importantly, findings emphasized that framework-guided 
implementation proved more effective than ad-hoc technology 
adoption, supporting systematic approach necessity.

Research examining hospitality sector ICT integration within 
Zambian contexts provided insights regarding technology 
adoption patterns and business performance impacts 
(International Journal of Advanced Multidisciplinary Research 
and Studies, 2025). Findings demonstrated that ICT integration 
positively influenced e-commerce practices, inventory 
management efficiency, and marketing effectiveness. However, 
challenges including training inadequacies, technical complexity, 
and rural infrastructure limitations constrained implementation 
scope. These patterns mirror educational sector experiences, 
suggesting common barriers transcending specific application 
domains.

Napitupulu et al. (2024) identified critical factors influencing 
effective teacher ICT training programs. Successful initiatives 
combined hands-on technological practice with explicit 

pedagogical strategy development, provided collaborative 
learning opportunities enabling peer support, and ensured 
sustained post-training implementation assistance. Programs 
lacking these components demonstrated limited effectiveness, 
with participants reverting to pre-training practices following 
program completion. These findings emphasize training program 
design criticality rather than merely training provision.

Investigations examining basic education ICT landscapes within 
developing contexts revealed significant digital literacy gaps 
among educators alongside infrastructure inadequacies (Jung 
et al., 2024). Teachers demonstrated reasonable operational 
competencies but struggled with critical evaluation, strategic 
application, and ethical technology usage. These findings aligned 
with UNESCO's (2023) emphasis that digital competency 
transcends technical skills to encompass evaluative, creative, and 
ethical dimensions essential for effective educational technology 
integration.

Comparative research examining ICT competency frameworks 
across global contexts identified consensus regarding core 
competency domains while revealing contextual variations 
in emphasis and implementation support (Liu and Yi, 2023). 
All major frameworks addressed technological knowledge, 
pedagogical integration, content alignment, assessment 
capabilities, professional development, and digital citizenship. 
However, frameworks developed within resource-rich contexts 
assumed infrastructure reliability and support availability 
often absent in developing economies, necessitating contextual 
adaptations for effective application.

These empirical investigations collectively demonstrate that 
ICT integration success depends upon multidimensional factors 
encompassing infrastructure provisioning, educator competency 
development, institutional support structures, and sustained 
implementation commitment. Technology provision alone proves 
insufficient; comprehensive approaches addressing pedagogical 
transformation, professional learning, technical support, and 
institutional culture prove essential for effective integration 
yielding educational quality improvements.

Theoretical Underpinnings

This investigation draws upon multiple theoretical frameworks 
illuminating technology integration dynamics within educational 
contexts. The Technology Acceptance Model (TAM) posits 
that technology adoption depends primarily upon perceived 
usefulness and perceived ease of use (Davis, 1989). Applied 
to educational ICT integration, this framework suggests 
that educators adopt technologies when perceiving clear 
instructional benefits (usefulness) achievable without excessive 
implementation complexity (ease of use). However, TAM's 
limitations include insufficient attention to contextual factors 
including infrastructure availability, institutional support, and 
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external pressures influencing adoption beyond individual 
perceptions.

The Unified Theory of Acceptance and Use of Technology 
(UTAUT) extends TAM through incorporating additional 
constructs including social influence, facilitating conditions, and 
individual characteristics moderating technology acceptance 
(Venkatesh et al., 2003). Within educational applications, social 
influence encompasses colleague practices, administrative 
expectations, and professional community norms shaping 
individual adoption decisions. Facilitating conditions include 
infrastructure availability, technical support accessibility, and 
professional development opportunities enabling effective 
implementation. This expanded framework better accommodates 
contextual complexity influencing educational technology 
integration.

Diffusion of Innovations theory articulates how novel practices 
spread through social systems, identifying innovation 
characteristics influencing adoption rates: relative advantage, 
compatibility, complexity, trialability, and observability 
(Rogers, 2003). Applied to ICT integration, this framework 
suggests that technologies demonstrating clear advantages 
over existing practices, aligning with institutional values and 
workflows, featuring manageable complexity, enabling low-risk 
experimentation, and producing visible results achieve more 
rapid adoption than those lacking these characteristics.

The Concerns-Based Adoption Model (CBAM) delineates 
developmental stages through which educators progress during 
innovation implementation, from awareness through mechanical 
use toward integration and refinement (Hall and Hord, 2015). 
This framework recognizes that effective implementation requires 
sustained support addressing stage-specific concerns rather than 
uniform interventions. Early-stage concerns focus on personal 
impacts and implementation mechanics, while later-stage 
concerns address instructional effectiveness and collaborative 
enhancement.

Constructivist learning theory emphasizes active knowledge 
construction through authentic experiences, social interaction, 
and reflective practice (Vygotsky, 1978). ICT integration 
aligned with constructivist principles employs technology 
facilitating collaborative inquiry, authentic problem-solving, 
and student-directed exploration rather than merely automating 
traditional instruction. This theoretical foundation suggests 
technology should transform rather than replicate existing 
pedagogical approaches.

METHODOLOGY

Research Design

This investigation employed a descriptive survey research 
design enabling systematic data collection from a defined 
population regarding current conditions, practices, and 

perspectives (Creswell, 2014). This approach proved appropriate 
for documenting ICT availability, utilization patterns, and 
implementation challenges within the specified institutional 
context. The quantitative methodology facilitated statistical 
analysis enabling pattern identification, relationship examination, 
and generalizable conclusion development within the population 
parameters.

Population and Sample

The study population comprised all 55 business education 
lecturers employed within Federal College of Education, Zaria's 
Department of Vocational and Technical Education during the 
2023 academic session. Given the manageable population size, 
census sampling was employed, incorporating all population 
members as study participants rather than selecting a 
representative subsample. This approach eliminated sampling 
error while maximizing statistical power for analysis (Nwana, 
2015). The population distribution included various academic 
ranks, experience levels, and specialization areas, providing 
comprehensive representation of business education faculty 
perspectives.

Instrument for Data Collection

Data collection utilized a researcher-developed structured 
questionnaire titled "Information Communication Technology 
Integration in Business Education Questionnaire" (ICTBEQ). 
The instrument comprised two major sections: demographic 
information and ICT integration dimensions. The demographic 
section gathered data regarding gender, age, marital status, 
academic qualification, and teaching experience. The substantive 
section contained three subsections corresponding to the 
research questions: (a) ICT resource availability (9 items), (b) ICT 
utilization levels (9 items), and (c) ICT integration challenges (9 
items).

Items employed a four-point Likert scale structure: Strongly Agree 
(SA=4), Agree (A=3), Disagree (D=2), and Strongly Disagree 
(SD=1) for availability and utilization dimensions. Challenge 
items utilized identical scale anchors representing challenge 
severity. The four-point scale eliminated neutral midpoint 
options, compelling definitive responses while simplifying 
statistical analysis and interpretation (Olaiwola, 2010). Item 
construction followed established questionnaire development 
principles emphasizing clarity, specificity, and relevance to 
research objectives.

Validation and Reliability

Content validity was established through expert review by three 
specialists: two business education faculty members and one 
measurement and evaluation expert. Reviewers assessed item 
clarity, content relevance, and construct coverage, providing 
feedback incorporated through instrument revision. This process 
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ensured the instrument adequately measured intended constructs 
while maintaining comprehensibility for target respondents.

Reliability assessment employed Cronbach's alpha internal 
consistency analysis following pilot testing with 15 business 
education lecturers from a comparable institution excluded from 
the main study. Analysis yielded reliability coefficients of α=0.84 
for the availability subscale, α=0.81 for the utilization subscale, 
and α=0.86 for the challenges subscale. These coefficients 
exceeded the conventional 0.70 threshold, confirming instrument 
reliability for research purposes (Nunnally, 1978). The pilot study 
additionally identified minor wording ambiguities subsequently 
clarified prior to main data collection.

Procedure for Data Collection

Data collection occurred during the 2023 academic session 
following institutional permission acquisition and participant 
informed consent procedures. The researcher personally 
administered questionnaires to respondents during departmental 
meetings and individual office visits, explaining study purposes 
and ensuring confidentiality. This direct administration approach 
maximized response rates while enabling immediate clarification 
of participant questions. Respondents completed questionnaires 
individually, requiring approximately 15-20 min. All 55 
distributed questionnaires were returned, yielding 100% response 
rate attributable to census sampling and direct administration 
procedures.

Method of Data Analysis

Data analysis employed descriptive statistics including 
frequencies, percentages, means, and standard deviations 
computed using Statistical Package for Social Sciences (SPSS) 
version 25.0. Mean scores enabled research question responses 
based on decision rules: means ≥ 2.50 indicated agreement/
availability/high utilization/significant challenges, while means 
< 2.50 indicated disagreement/unavailability/low utilization/
insignificant challenges. This criterion derived from the scale 
midpoint ((1+2+3+4)/4=2.50), representing the threshold 
distinguishing positive from negative responses. Grand means 
computed across items within each dimension provided overall 
assessment of availability, utilization, and challenge severity.

RESULTS

Demographic Characteristics of Respondents

Analysis of demographic data revealed the following participant 
characteristics. Gender distribution showed 32 males (58.2%) 
and 23 females (41.8%), indicating reasonable gender 
representation though males predominated. Marital status 
distribution demonstrated 47 single respondents (85.5%) and 8 
married respondents (14.5%), suggesting a predominantly young 
faculty cohort. Age distribution revealed 20 respondents (36.4%) 
aged 20-30 years, 25 respondents (45.5%) aged 31-40 years, 

and 10 respondents (18.1%) aged above 40 years, confirming 
the relatively youthful faculty composition. These demographic 
patterns provide contextual understanding of the respondent 
population informing result interpretation.

Research Question One: Availability of ICT Resources
Research Question

What Information Communication Technology resources are 
available for business education instruction at Federal College of 
Education, Zaria?

Table 1 demonstrates that the availability level of Information 
Communication Technology resources for business education 
instruction at Federal College of Education, Zaria is substantially 
high (grand mean=3.044), exceeding the 2.500 decision threshold. 
Among the nine assessed resources, seven items demonstrated 
mean scores above 2.50, indicating perceived availability, while 
two items fell below this threshold.

Specifically, interactive whiteboards with digital projectors 
emerged as the most available resource (M=3.345, SD=0.771), 
with 44 respondents (80%) expressing agreement regarding 
availability against 11 (20%) expressing disagreement. This 
finding suggests institutional investment in contemporary 
presentation technologies facilitating multimedia instruction. 
Technical skilled manpower availability ranked second highest 
(M=3.344, SD=0.614), with 47 respondents (85.5%) affirming 
availability against 8 (14.5%) indicating unavailability. This 
result indicates reasonable technical support infrastructure for 
equipment maintenance and troubleshooting.

Electronic presentation software availability demonstrated 
high levels (M=3.273, SD=0.745), with 49 respondents (89%) 
confirming availability. Similarly, adequate computer facilities and 
laboratories received affirmative responses from 44 participants 
(80%), yielding a mean score of 3.218 (SD=0.784). Modernized 
computer systems with productivity software demonstrated good 
availability (M=3.182, SD=0.879), with 45 respondents (81.8%) 
indicating positive assessments. Staff development funding 
availability received relatively strong affirmation (M=3.236, 
SD=0.679), with 46 participants (83.6%) agreeing regarding 
resource availability.

However, critical infrastructure challenges emerged regarding 
electricity and internet connectivity. Steady power supply 
availability demonstrated the second-lowest mean score 
(M=2.727, SD=1.214), with 35 respondents (63.6%) affirming 
availability while 20 (36.4%) indicated unavailability. This finding 
reflects Nigeria's well-documented electricity infrastructure 
challenges significantly constraining ICT utilization. Most 
critically, uninterrupted internet service demonstrated the 
lowest availability score (M=2.491, SD=1.124), falling below 
the decision threshold. Only 25 respondents (45.5%) confirmed 
internet availability, while 30 (54.5%) indicated unavailability 
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or unreliability. This deficit represents a fundamental barrier to 
cloud-based applications, online resources, and collaborative 
technologies increasingly essential for contemporary education.

Prezi presentation software availability demonstrated low levels 
(M=2.582, SD=1.215), with 30 respondents (54.5%) indicating 
availability while 25 (45.5%) reported unavailability. This 
finding suggests that while basic presentation tools achieve good 
availability, more specialized applications remain less accessible.

These results indicate mixed infrastructure patterns: substantial 
investment in presentation equipment, computing hardware, 
and technical support personnel contrasted against persistent 
electricity and internet connectivity challenges. The high standard 
deviations for power supply (1.214) and internet connectivity 
(1.124) suggest considerable variability in these resources' 
reliability, likely reflecting intermittent rather than consistent 
availability.

Research Question Two: Utilization of ICT Resources
Research Question

What is the utilization level of Information Communication 
Technology in business education pedagogical delivery at Federal 
College of Education, Zaria?

Table 2 reveals that the utilization level of Information 
Communication Technology in business education instruction 

at Federal College of Education, Zaria is moderately appreciable 
(grand mean=2.715), exceeding the 2.500 decision threshold. 
Among nine utilization indicators, six demonstrated mean scores 
above 2.50, indicating positive utilization patterns, while three 
fell below this benchmark.

PowerPoint-based instruction emerged as the most prevalent ICT 
utilization practice (M=3.182, SD=0.864), with 45 respondents 
(81.8%) reporting regular usage compared to 10 (18.2%) 
indicating non-utilization. This finding reflects widespread 
adoption of presentation software for lecture delivery, likely 
attributed to its relative simplicity, institutional availability, and 
pedagogical versatility. Smart board utilization in computer 
laboratories demonstrated the second-highest adoption 
(M=3.100, SD=0.844), with 41 participants (74.5%) reporting 
positive experiences against 14 (25.5%) indicating limited or 
negative experiences. This result suggests interactive whiteboard 
technologies enhance teaching-learning experiences when 
available and accessible.

Operating system proficiency across multiple platforms 
received moderately high ratings (M=3.000, SD=0.722), with 39 
respondents (70.9%) indicating competency while 16 (29.1%) 
reported limitations. This finding demonstrates reasonable 
technological versatility among faculty, enabling instruction 
across diverse computing environments. General computer 
hardware and program utilization for student communication 
demonstrated acceptable levels (M=2.945, SD=0.666), with 38 

Sl. No. ICT Resources SA A D SD Mean SD
1. Availability of interactive whiteboard display on the board with the 

use of a digital projector
35 9 6 5 3.345 0.771

2. Availability of software package designed to create electronic 
presentations consisting of a series of separate pages or slides

24 25 3 3 3.273 0.745

3. Availability of adequate facilities such as computers, laboratories for 
teachers to use for teaching

28 16 6 5 3.218 0.784

4. Availability of Prezi to prepare presentation and virtual canvas for 
presentation

16 14 11 14 2.582 1.215

5. Availability of modernized computer systems installed with 
Microsoft Word and Access for teaching

23 22 7 3 3.182 0.879

6. Availability of technical skilled manpower and technicians to repair 
and maintain the already in use ICT facilities/tools for teaching

29 18 5 3 3.344 0.614

7. Availability of funds to support staff development programmes to 
enhance teaching

26 20 5 4 3.236 0.679

8. Availability of steady power supply to power the computer systems 
and equipment

15 20 10 10 2.727 1.214

9. Availability of uninterrupted internet service and infrastructure for 
teaching

12 13 20 10 2.491 1.124

Grand 
Mean

3.044

Decision Mean =2.500.

Table 1: Availability of Information Communication Technology Resources in Teaching Business Education.
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participants (69.1%) reporting competency against 17 (30.9%) 
indicating challenges.

Mobile device utilization for accessing instructional materials 
demonstrated moderate adoption (M=2.764, SD=1.011), with 32 
respondents (58.2%) reporting regular practice while 23 (41.8%) 
indicated limited usage. This finding reflects the growing ubiquity 
of smartphones and tablets as instructional resources, though 
substantial portions of faculty have not fully integrated these 
devices into pedagogical practice.

However, several utilization domains demonstrated concerning 
limitations. Web-based synchronous communication tools (chat, 
instant messaging, Skype) revealed modest adoption (M=2.618, 
SD=1.822), with only 31 respondents (56.4%) indicating usage 
while 24 (43.6%) reported non-utilization. The high standard 
deviation (1.822) suggests considerable variability in practices, 
likely reflecting individual differences in technological comfort 
and perceived pedagogical value.

Specialized software utilization (Microsoft Word, Prezi) 
demonstrated inadequate levels (M=2.473, SD=1.024), falling 
slightly below the decision threshold. Only 25 participants 
(45.5%) reported competent usage, while 30 (54.5%) indicated 

limitations. This finding suggests that while basic productivity 
software achieves reasonable adoption, more specialized 
applications require enhanced training and support. PowerPoint 
utilization for student project presentations received low ratings 
(M=2.273, SD=1.003), with only 21 respondents (38.2%) 
affirming this practice against 34 (61.8%) indicating limited 
implementation. This result implies that while faculty employ 
presentation software for lecture delivery, student-centered 
applications remain less developed.

Most critically, online teaching platforms (Skype, Zoom) 
demonstrated the lowest utilization (M=2.182, SD=1.033), with 
only 20 participants (36.4%) reporting usage while 35 (63.6%) 
indicated non-utilization. This finding predates widespread 
pandemic-driven online learning adoption, suggesting limited 
pre-existing capacity for distance education modalities. The 
result additionally reflects infrastructure challenges (internet 
connectivity) and competency gaps constraining synchronous 
online instruction.

These utilization patterns reveal a concentration of ICT 
applications within relatively simple, well-established technologies 
(PowerPoint, smart boards) contrasted against limited adoption 
of more advanced or specialized applications requiring enhanced 

Sl. No. Utilization Indicators SA A D SD Mean SD
1. I know how to use computer hardware and programs (Slide 

Share, Google Docs, etc.) and technological tools to manage and 
communicate information with students during my teaching on the 
Internet

21 17 10 7 2.945 0.666

2. I am able to use different types of operating systems installed on a 
computer (Microsoft Windows, Linux, Mac) and mobile devices 
(iOS, Android, BlackBerry OS) for teaching

20 19 10 6 3.000 0.722

3. I enjoy learning and teaching using smart boards in the computer 
laboratory by reading from the computer screen

21 20 8 6 3.100 0.844

4. I can use software packages like Microsoft Word, Prezi for teaching 12 13 19 11 2.473 1.024
5. I make use of PowerPoint slides that helps to explain the topic or 

idea in front of audience easily and practically
25 20 5 5 3.182 0.864

6. I am able to use phone applications and different mobile devices 
(Smartphone, Tablet, PDAs) through the internet to search business 
subject materials to enhance my teaching

18 14 15 8 2.764 1.011

7. I can communicate with students using synchronous communication 
tools via Web (chat, instant messaging services, Skype)

16 15 11 13 2.618 1.822

8. I understand the use of PowerPoint for presentation of students' 
projects, oral presentation class, lecture notes, group project, 
presentation of assignment

10 11 18 16 2.273 1.003

9. I can use Skype, Zoom application for teaching classes online and 
stop printing study booklets and handouts

10 10 15 20 2.182 1.033

Grand 
Mean

2.715

Decision Mean=2.500.

Table 2:  Utilization of Information Communication Technology in Teaching Business Education.
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competencies or infrastructure reliability. The findings suggest 
that while foundational ICT utilization exists, advancing toward 
more sophisticated technology-mediated pedagogy requires 
targeted interventions addressing competency development, 
infrastructure enhancement, and pedagogical innovation 
support.

Research Question Three: Challenges in ICT 
Integration
Research Question

What challenges confront business educators regarding 
Information Communication Technology integration in business 
education instruction at Federal College of Education, Zaria?

Table 3 demonstrates that challenges confronting business 
educators regarding ICT integration are substantial (grand 
mean=2.897), significantly exceeding the 2.500 decision 
threshold. Among nine challenge categories, seven demonstrated 
mean scores above 2.50, indicating serious impediments to 
effective ICT integration, while two items approached but did not 
exceed this threshold.

Inadequate computer access combined with insufficient ICT 
integration in teacher training curricula emerged as the most 
severe challenge (M=3.200, SD=0.717), with 47 respondents 
(85.5%) identifying this as a significant barrier against only 8 
(14.5%) perceiving it as minor. This finding illuminates a systemic 

problem: teachers inadequately prepared during pre-service 
training face compounded difficulties acquiring competencies 
through in-service experiences when lacking equipment access 
for practice and skill development. The challenge reflects both 
immediate resource constraints and historical curriculum 
deficiencies requiring coordinated pre-service and in-service 
interventions.

Two challenges tied for second-highest severity: inadequate and 
obsolete software (M=3.073, SD=0.866) and lack of computer 
literacy skills (M=3.073, SD=0.866). Regarding software 
inadequacy, 44 respondents (80%) identified this as a significant 
barrier while 11 (20%) perceived it as minor. This finding indicates 
that even when hardware exists, software limitations-whether 
absolute unavailability or outdated versions-constrain 
instructional applications. The concurrent identification of 
computer literacy deficiencies by 42 participants (76.4%) suggests 
that software and competency challenges interact: limited 
software availability reduces practice opportunities constraining 
competency development, while limited competencies reduce 
ability to leverage available software effectively.

Lack of maintenance culture presented substantial challenges 
(M=3.018, SD=0.887), with 41 respondents (74.5%) identifying 
this as problematic. This finding reflects broader infrastructural 
challenges within developing economy contexts where equipment 
procurement often receives greater attention than ongoing 
maintenance, leading to rapid deterioration of initially functional 

Sl. No. Challenges SA A D SD Mean SD
1. Inadequate and obsolete computer software hinder application in 

teaching
20 24 6 5 3.073 0.866

2. Lack of access to computers and non-inclusion of ICT programmes 
in teacher's training curricula and at the basic levels of education 
hinder teaching

23 24 4 4 3.200 0.717

3. Lack of maintenance attitude and culture affect teaching 21 20 8 6 3.018 0.887
4. Lack of institutional ICT policy and supporting guidelines affect 

teaching
18 19 11 7 2.873 1.011

5. Lack of computer literacy skills affect teaching 24 18 6 7 3.073 0.866
6. Lack of finance to purchase modernized computers and internet 

infrastructure hinder teaching
17 15 14 9 2.727 1.002

7. Erratic/epileptic/irregular power supply and electricity affect the use 
of computer application in teaching

22 19 6 8 3.000 0.871

8. Lack of adequate staff development programmes and support service 
like training, workshops for sustainable career structure affect 
teaching

13 14 13 15 2.455 1.003

9. Inadequate information communication infrastructure affect 
teaching of business education courses

15 17 12 11 2.655 1.045

Grand 
Mean

2.897

Decision Mean=2.500.

Table 3: Challenges Confronting Business Educators in ICT Integration.
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systems. The challenge encompasses both technical maintenance 
(repairs, updates, replacements) and cultural dimensions 
(preventive care, responsible usage, systematic management).

Erratic power supply emerged as a critical infrastructural barrier 
(M=3.000, SD=0.871), with 41 participants (74.5%) identifying 
electricity unreliability as a significant challenge. This finding 
aligns with Nigeria's well-documented electricity infrastructure 
deficiencies and corroborates earlier findings regarding power 
supply availability concerns. The challenge creates cascading 
effects: unpredictable power availability constrains scheduling 
of technology-dependent activities, risks equipment damage 
through power surges, prevents internet connectivity when 
network equipment lacks power, and discourages technology 
integration given unreliable functionality.

Institutional policy and guideline deficiencies demonstrated 
moderate severity (M=2.873, SD=1.011), with 37 respondents 
(67.3%) perceiving this as challenging while 18 (32.7%) viewed 
it as less problematic. The relatively high standard deviation 
suggests variability in policy awareness or policy impact 
perceptions. This finding indicates that beyond resource and 
competency challenges, institutional frameworks providing 
direction, support, and accountability for ICT integration require 
strengthening.

Inadequate ICT infrastructure presented appreciable challenges 
(M=2.655, SD=1.045), with 32 participants (58.2%) identifying 
this as problematic. This encompasses network infrastructure, 
internet bandwidth, server capacity, and supporting systems 
enabling technology-mediated instruction. The finding 
complements earlier observations regarding internet connectivity 
limitations, emphasizing infrastructure deficiencies beyond 
individual computing devices.

Financial constraints for equipment and infrastructure 
modernization demonstrated moderate severity (M=2.727, 
SD=1.002), with 32 respondents (58.2%) identifying this as 
challenging. While important, this challenge ranked lower than 
might be anticipated, possibly reflecting that even when budgets 
exist, other factors (competencies, electricity, maintenance) 
constrain effective utilization, reducing perceived urgency of 
additional procurement.

Staff development program inadequacies revealed the lowest 
mean score among challenges (M=2.455, SD=1.003), approaching 
but not exceeding the decision threshold. This finding suggests 
that while professional development opportunities require 
enhancement, faculty perceive other barriers-particularly 
infrastructure and basic access-as more immediately constraining. 
The result may additionally reflect that available training 
opportunities, though limited, partially address competency 
needs, whereas infrastructure deficiencies remain unresolved.

These challenge patterns reveal multidimensional barriers 
operating across infrastructure (power, internet, equipment), 
human resource (competencies, training), institutional (policies, 
maintenance culture), and systemic (teacher education curricula) 
domains. The findings emphasize that isolated interventions 
addressing single challenge dimensions will prove insufficient; 
comprehensive strategies simultaneously targeting infrastructure 
enhancement, competency development, institutional support 
strengthening, and systemic curriculum reform are essential for 
meaningful ICT integration advancement.

DISCUSSION

ICT Resource Availability

The investigation revealed substantial ICT infrastructure 
availability (grand mean=3.044) within Federal College of 
Education, Zaria's business education department, suggesting 
institutional commitment toward technology-enhanced 
instruction. This finding partially aligns with Soneye's (2017) 
documentation of improving ICT resource availability across 
Nigerian tertiary institutions, though significant infrastructure 
gaps persist. The high availability of interactive whiteboards 
and presentation technologies reflects global trends toward 
multimedia instructional delivery documented by Kumar et al. 
(2022) in Indian higher education contexts.

However, critical infrastructure deficiencies emerged regarding 
electricity and internet connectivity, fundamental prerequisites 
for effective ICT utilization. The modest power supply availability 
(M=2.727) and inadequate internet connectivity (M=2.491) 
corroborate Murtala's (2008) and Achimugu et al.'s (2010) findings 
that electricity unreliability and bandwidth limitations constitute 
persistent barriers across Nigerian educational institutions. These 
infrastructural deficits create cascading constraints limiting even 
well-provisioned computing equipment's utility, as documented 
in similar African contexts by Bingimlas (2010).

The strong technical support personnel availability (M=3.344) 
represents a positive institutional capacity rarely documented in 
comparable developing economy studies. This finding contrasts 
with Achimugu et al.'s (2010) observations of widespread 
technical support inadequacy across Nigerian tertiary institutions, 
suggesting Federal College of Education, Zaria has made strategic 
investments in maintenance capacity. However, the effectiveness 
of available technical support remains constrained by broader 
infrastructural limitations including power unreliability and 
equipment obsolescence.

The mixed availability patterns-strong presentation technology 
and computing hardware contrasted against weak connectivity 
infrastructure-reflect common developing economy challenges 
prioritizing visible equipment procurement over underlying 
infrastructure enhancement. As emphasized by UNESCO 
(2023), sustainable ICT integration requires comprehensive 
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infrastructure addressing not only computers and software 
but also reliable electricity, robust internet connectivity, and 
supporting systems enabling effective technology utilization.

ICT Utilization Patterns

The moderate utilization levels (grand mean=2.715) demonstrate 
that available ICT resources achieve partial integration into 
instructional practice, though substantial enhancement potential 
exists. The predominance of PowerPoint-based instruction 
(M=3.182) and smart board utilization (M=3.100) aligns 
with global patterns documented by Tzafilkou et al. (2023), 
where educators gravitate toward established, relatively simple 
technologies offering clear pedagogical benefits without excessive 
implementation complexity.

However, the utilization concentration within basic presentation 
tools contrasted against limited adoption of more sophisticated 
applications (online platforms, specialized software, synchronous 
communication tools) reflects patterns identified by Dragana 
(2024) and Napitupulu et al. (2024) across developing economy 
contexts. This phenomenon suggests that while foundational 
ICT integration occurs, advancement toward transformative 
technology-mediated pedagogy requires enhanced competencies, 
infrastructure reliability, and pedagogical innovation support.

The Technology Acceptance Model (Davis, 1989) provides useful 
interpretation: PowerPoint and smart boards demonstrate high 
perceived usefulness (facilitating clear content presentation) and 
acceptable ease of use (manageable learning curves), promoting 
adoption. Conversely, online teaching platforms and specialized 
software present greater implementation complexity while 
offering less immediately apparent pedagogical advantages, 
particularly given infrastructure constraints limiting reliable 
functionality, thereby constraining adoption.

The limited student-centered technology applications (M=2.273 
for student project presentations) suggests that ICT integration 
remains predominantly teacher-directed rather than facilitating 
constructivist, student-centered learning emphasized by 
contemporary pedagogical frameworks (Vygotsky, 1978). This 
pattern aligns with Mishra and Koehler's (2006) observations that 
technological adoption often replicates rather than transforms 
existing pedagogical approaches absent intentional integration of 
technological, pedagogical, and content knowledge.

Implementation Challenges

The substantial challenges identified (grand mean=2.897) 
illuminate multidimensional barriers constraining effective ICT 
integration, extending beyond simple resource provisioning 
to encompass competency, infrastructure, institutional, and 
systemic dimensions. The identification of inadequate teacher 
preparation (M=3.200) as the most severe challenge aligns with 
UNESCO's (2023) ICT Competency Framework emphasis that 

effective integration fundamentally depends upon educator 
capacities developed through comprehensive, career-long 
professional learning.

The concurrent challenges of computer literacy deficiencies 
(M=3.073) and inadequate training opportunities (M=2.455) 
create problematic patterns: educators recognizing competency 
gaps but facing limited development opportunities. This scenario 
reflects findings by Dragana (2024) and Napitupulu et al. (2024) 
that sustainable competency development requires systematic, 
ongoing professional learning rather than isolated training events. 
The moderate training availability assessment suggests existing 
opportunities partially address needs but prove insufficient for 
comprehensive competency development.

Infrastructure challenges, particularly electricity unreliability 
(M=3.000) and internet inadequacy (identified in availability 
assessment), represent fundamental implementation prerequisites 
often underestimated in technology integration planning. These 
findings corroborate Achimugu et al.'s (2010) documentation of 
infrastructure as primary barriers across Nigerian institutions 
and align with broader developing economy patterns documented 
by Bingimlas (2010). As emphasized by Kumar et al. (2022), 
technology integration success requires coordinated attention 
to infrastructure, competencies, and institutional support rather 
than isolated technological procurement.

The identification of maintenance culture deficiencies (M=3.018) 
illuminates often-overlooked sustainability dimensions. As 
documented across developing economy contexts, initial 
equipment provisioning frequently receives greater attention than 
ongoing maintenance, leading to rapid deterioration of functional 
capacity (Sharma, 2003). This challenge encompasses both 
technical dimensions (systematic maintenance, timely repairs, 
component replacements) and cultural dimensions (responsible 
equipment usage, preventive care, long-term planning).

Institutional policy inadequacy (M=2.873) suggests that beyond 
resource and competency challenges, strategic frameworks 
providing direction, accountability, and support for ICT 
integration require strengthening. This finding aligns with 
Tzafilkou et al.'s (2023) emphasis that effective integration 
requires institutional commitment manifested through explicit 
policies, resource allocation, and accountability systems rather 
than voluntary individual initiatives.

Synthesis and Implications

Synthesizing across findings, this investigation reveals a complex 
implementation landscape characterized by partial progress 
alongside persistent challenges. Substantial institutional 
investments in presentation technologies and computing 
hardware demonstrate commitment toward technology-enhanced 
instruction. However, fundamental infrastructure deficiencies 
(electricity, internet connectivity), competency gaps, maintenance 
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challenges, and institutional support limitations constrain 
effective utilization of available resources.

This pattern reflects broader tensions within developing economy 
educational technology integration: competing demands for 
limited resources, infrastructure reliability challenges, capacity 
development needs, and systemic constraints inherited from 
historical under-investment in education generally and 
technology specifically. As documented by UNESCO (2023) and 
Liu and Yi (2023), effective integration requires comprehensive 
approaches simultaneously addressing infrastructure, 
competencies, institutional culture, and systemic frameworks 
rather than isolated interventions targeting single dimensions.

The findings particularly emphasize human capital development 
centrality for effective ICT integration. Technology provision 
proves insufficient without corresponding educator competencies 
enabling effective pedagogical utilization. However, competency 
development requires sustained professional learning 
opportunities, practice environments with reliable infrastructure, 
and institutional cultures supporting innovation and risk-taking. 
This necessitates coordinated attention to both technological 
provisioning and human capacity development aligned with 
career-long learning paradigms.

Furthermore, the investigation highlights that ICT integration 
challenges extend beyond institutional boundaries to encompass 
systemic educational sector issues including teacher education 
curriculum deficiencies, national infrastructure limitations, and 
resource allocation priorities. Addressing these broader systemic 
challenges requires coordination across institutional, state, and 
national levels alongside international partnerships providing 
technical expertise and resource supplementation.

RECOMMENDATIONS

Based on empirical findings, the following evidence-based 
recommendations are proposed for advancing ICT integration 
within business education instruction:

Comprehensive Faculty Professional Development 
Programs
Recommendation

Institutions should establish systematic, career-long professional 
development programs addressing ICT competencies across 
technological, pedagogical, and content integration dimensions 
aligned with UNESCO ICT Competency Framework for Teachers 
and DigCompEdu standards.

Rationale

The investigation identified computer literacy deficiencies 
(M=3.073) and inadequate teacher preparation (M=3.200) as 
severe implementation barriers. Research by Dragana (2024), 
Napitupulu et al. (2024), and Tzafilkou et al. (2023) demonstrates 

that effective competency development requires sustained 
professional learning combining hands-on technological practice, 
pedagogical strategy development, peer collaboration, and 
ongoing implementation support rather than isolated training 
events.

Implementation Strategy

Programs should employ blended learning approaches 
combining face-to-face workshops, online modules, peer 
learning communities, and mentoring relationships. Content 
should progress from foundational ICT literacy through 
pedagogical integration toward innovation and leadership 
levels. Assessment should employ competency-based evaluation 
demonstrating practical application rather than mere knowledge 
acquisition. Incentives including promotion considerations, 
recognition programs, and reduced teaching loads during 
intensive development periods should motivate participation and 
completion.

Infrastructure Enhancement and Reliability 
Improvement
Recommendation

Institutional leadership should prioritize electricity infrastructure 
modernization through alternative energy solutions (solar 
installations, generator backup systems) and internet connectivity 
enhancement through multiple service provider contracts, 
bandwidth expansion, and wireless network infrastructure 
development ensuring reliable, high-speed connectivity 
throughout instructional spaces.

Rationale

Findings revealed electricity unreliability (M=3.000) and 
internet inadequacy (M=2.491) as critical barriers constraining 
technology utilization despite equipment availability. Research 
by Achimugu et al. (2010), Murtala (2008), and UNESCO 
(2023) demonstrates that infrastructure reliability constitutes 
fundamental prerequisites for effective ICT integration, with 
unreliable systems discouraging adoption and constraining 
instructional applications.

Implementation Strategy

Conduct comprehensive infrastructure audits identifying 
specific reliability deficiencies and capacity requirements. 
Develop phased implementation plans prioritizing high-usage 
instructional spaces while building toward comprehensive 
coverage. Explore public-private partnerships, international 
donor support, and government infrastructure programs as 
funding sources. Establish service level agreements with internet 
providers specifying minimum bandwidth and uptime standards 
with financial penalties for non-compliance. Implement network 
monitoring systems enabling proactive maintenance and rapid 
problem resolution.
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Sustainable Equipment Maintenance and 
Replacement Systems

Recommendation

Institutions should establish systematic maintenance programs 
encompassing preventive maintenance schedules, rapid repair 
protocols, component replacement inventories, and cyclical 
equipment renewal aligned with technological obsolescence 
patterns.

Rationale

The investigation identified maintenance culture deficiencies 
(M=3.018) and software obsolescence (M=3.073) as substantial 
challenges. Literature emphasizes that equipment procurement 
without corresponding maintenance systems leads to rapid 
deterioration and functional capacity erosion (Sharma, 2003). 
Sustainable technology integration requires institutional 
commitment extending beyond initial acquisition to ongoing 
operational support.

Implementation Strategy

Allocate dedicated maintenance budgets representing 15-20% of 
equipment acquisition costs annually. Establish in-house technical 
support teams or service contracts with external providers 
ensuring timely repairs. Develop preventive maintenance 
protocols including regular cleaning, software updates, hardware 
diagnostics, and component replacements. Create equipment 
replacement funds enabling cyclical renewal on 3-5-year cycles 
before obsolescence severely constrains functionality. Implement 
asset management systems tracking equipment condition, 
maintenance histories, and replacement timelines.

Institutional ICT Integration Policy Framework 
Development

Recommendation

Institutional leadership should develop comprehensive ICT 
integration policies articulating implementation vision, resource 
allocation commitments, competency expectations, support 
mechanisms, and accountability systems guiding coordinated 
technology enhancement across departments and programs.

Rationale

Findings revealed institutional policy inadequacy (M=2.873) 
as an appreciable challenge. Research by Tzafilkou et al. (2023) 
and UNESCO (2023) emphasizes that effective integration 
requires strategic frameworks providing direction, allocating 
responsibilities, establishing standards, and ensuring 
accountability rather than voluntary individual initiatives 
producing fragmented, inconsistent implementation.

Implementation Strategy

Convene stakeholder working groups including faculty, 
administrators, students, and technical specialists to develop policy 
frameworks addressing: strategic vision and objectives for ICT 
integration, infrastructure standards and development timelines, 
faculty competency expectations and support provisions, resource 
allocation priorities and funding mechanisms, assessment and 
accountability systems, and review and revision cycles. Policies 
should balance aspirational goals with realistic implementation 
capacity, provide concrete implementation guidance rather than 
abstract principles, and establish accountability mechanisms 
ensuring follow-through.

Pre-Service Teacher Education Curriculum Reform

Recommendation

Colleges of education should comprehensively reform teacher 
education curricula integrating ICT competency development 
across all courses rather than isolating technology instruction in 
standalone modules, modeling technology-enhanced pedagogy 
throughout instruction, and providing extensive practical 
experiences enabling competency application.

Rationale

The investigation identified inadequate teacher preparation 
(M=3.200) as the most severe implementation challenge, 
reflecting broader systemic deficiencies in pre-service education. 
Research emphasizes that effective technology integration requires 
educators developing competencies during initial training rather 
than attempting remediation through in-service programs 
(UNESCO, 2023; Liu and Yi, 2023; Caena and Redecker, 2019).

Implementation Strategy

Conduct curriculum audits identifying current ICT integration 
levels and gaps relative to international competency frameworks 
(UNESCO ICT CFT, DigCompEdu). Redesign curricula 
integrating ICT applications throughout pedagogy, subject 
method, and practice teaching courses rather than concentrating 
technology instruction in isolated courses. Require faculty 
modeling technology-enhanced instruction in all courses, 
providing pre-service teachers with observable examples of 
effective integration. Expand practice teaching requirements 
including technology integration components with specific 
competency demonstrations required for completion. 
Establish partnerships with well-equipped schools providing 
pre-service teachers access to modern technology during field 
experiences. Implement competency-based assessment requiring 
demonstration of ICT integration capabilities rather than merely 
theoretical knowledge.
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CONCLUSION

This empirical investigation comprehensively examined ICT 
integration within business education instruction at Federal 
College of Education, Zaria, documenting infrastructure 
availability patterns, utilization levels, and implementation 
challenges. Findings revealed substantial presentation technology 
and computing hardware availability alongside critical electricity 
and internet connectivity deficiencies. Utilization patterns 
demonstrated moderate adoption concentrated within basic 
applications (PowerPoint, smart boards) contrasted against 
limited integration of sophisticated technologies (online 
platforms, specialized software). Substantial multidimensional 
challenges emerged encompassing inadequate teacher 
preparation, computer literacy deficiencies, infrastructure 
unreliability, maintenance culture weaknesses, and institutional 
support limitations.

These patterns illuminate fundamental tensions characterizing 
technology integration within resource-constrained educational 
contexts: institutional commitment toward modernization 
confronting systemic infrastructure deficiencies, available 
technology achieving partial utilization due to competency 
gaps and reliability constraints, and recognition of integration 
imperatives constrained by multidimensional implementation 
barriers. The investigation underscores that effective ICT 
integration transcends technological procurement to 
require comprehensive strategies simultaneously addressing 
infrastructure enhancement, sustained competency development, 
institutional culture transformation, and systemic educational 
sector reform.

The research contributes empirically-grounded insights 
advancing scholarly understanding of ICT integration dynamics 
within developing economy educational contexts while 
providing actionable intelligence for institutional improvement 
initiatives. Findings challenge assumptions embedded within 
Western-developed frameworks regarding infrastructure 
reliability and support availability, demonstrating necessary 
contextual adaptations. The investigation additionally provides 
baseline data enabling future comparative analyses tracking 
implementation evolution and intervention effectiveness.

For business education specifically, findings emphasize that 
preparing graduates for digitalized business environments 
requires not merely curriculum modernization but fundamental 
pedagogical transformation leveraging technology to enhance 
instructional quality, develop student competencies, and model 
professional practices expected in contemporary commercial 
sectors. This necessitates coordinated attention to educator 
competency development, infrastructure enhancement, and 
institutional support strengthening alongside curriculum reform.
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