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Graphical Abstract

Integrated Multidimensional Agile Digital Transformation (IMADT) Framework for Competitive Advantage and Sustainable
Educational Transformation in West African Higher Education Institutions.
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ABSTRACT

Higher Education Institutions (HEIs) worldwide are experiencing unprecedented disruption arising from technological
advancement, globalisation, changing learner expectations, demographic shifts and the continuing impact of the COVID-19
pandemic. In West Africa, these disruptions have exposed longstanding structural challenges, including inadequate infrastructure,
limited digital readiness, funding constraints and unequal access to technology. Simultaneously, they have created opportunities
for institutions to rethink traditional educational delivery models and adopt innovative approaches that enhance quality,
accessibility, resilience and competitiveness. This study examines the application of Agile Digital Transformation (ADT) strategies
within Higher Education Institutions in West Africa. It proposes an Integrated Multidimensional Agile Digital Transformation
(IMADT) Framework as a strategic pathway for institutional transformation. Drawing on a mixed-methods research design
involving 424 valid completed responses. The study, comprising students, faculty members, administrators, and alumni from
Higher Education Institutions across West Africa, integrates the Context-Input-Process-Product (CIPP) evaluation model, digital
transformation theories, higher education transformation frameworks, and agile leadership principles. The findings demonstrate
that technology has a significant positive relationship with service quality, learner engagement, institutional resilience and
leadership effectiveness. The study further reveals that successful transformation extends beyond technology adoption and
requires alignment across strategy, people, culture, governance, innovation and organisational capabilities. The proposed IMADT
framework provides a comprehensive architecture for achieving sustainable competitive advantage and supporting Sustainable
Development Goal 4. The paper contributes to the literature by developing a context-specific transformation framework for
higher education institutions in emerging economies. It provides practical guidance for educational leaders seeking to navigate
digital disruption and create future-ready institutions.

Keywords: Higher Education Institutions, Agile Digital Transformation, COVID-19 pandemic
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1. Introduction

The higher education sector is experiencing one of the
most significant periods of transformation in its history. For
centuries, universities operated through relatively stable
models characterised by physical campuses, classroom-based
instruction, centralised administration and traditional academic
structures. However, the emergence of the Fourth Industrial
Revolution has fundamentally altered the educational landscape
through advances in artificial intelligence, cloud computing, big
data analytics, mobile technologies, digital platforms and virtual
learning environments'.

These developments have transformed the expectations of
students, employers, governments and society. Universities are
increasingly expected to provide flexible, accessible, technology-
enabled and learner-centred educational experiences while
maintaining academic quality and institutional sustainability?.

The COVID-19 pandemic accelerated this transformation
dramatically. Educational institutions worldwide were compelled
to transition rapidly from traditional face-to-face instruction
to remote and blended learning environments. While some
institutions demonstrated remarkable agility and resilience,
others struggled due to weak digital infrastructure, inadequate
institutional preparedness and limited leadership capability.

In West Africa, the situation was particularly challenging.
Many institutions faced significant infrastructural deficits,
limited digital capacity, inadequate funding and uneven access
to technology among students and faculty. However, the crisis
also revealed that institutions that adopted agile approaches to
transformation demonstrated greater adaptability and resilience.

Baale® and Baale* argue that the future success of Higher
Education Institutions in West Africa will depend not merely on
technological adoption but on their ability to apply Agile Digital
Transformation strategies that integrate technology, leadership,
culture, governance and innovation into a coherent institutional
transformation agenda’*.

2. Literature Review
2.1. Digital transformation in higher education

Digital transformation refers to organisational change driven
by the strategic application of digital technologies to create new
forms of value, improve performance and enhance stakeholder
experiences’. In higher education, digital transformation
encompasses teaching and learning, research, administration,
governance and stakeholder engagement.

Matt, Hess and Benlian® argue that digital transformation
requires alignment between technology, organisational structures,
business models and institutional strategy. Consequently, digital
transformation should not be viewed merely as technological
adoption but as a comprehensive organisational change process.

2.2. Agile transformation and organisational adaptability

The Agile philosophy emerged from software development
buthas increasingly been applied across industries as a framework
for managing uncertainty, complexity and rapid change®. Agile
organisations emphasise flexibility, responsiveness, stakeholder
engagement, experimentation and continuous improvement.

In higher education, agile transformation enables institutions
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to respond more effectively to changing learner expectations,
technological disruption and evolving market conditions. Agile
institutions are characterised by adaptive leadership, distributed
decision-making, collaborative cultures and innovation-oriented
mindsets.

2.3. Competitive advantage in higher education

Competitive advantage refers to an organisation’s ability
to create superior value relative to competitors (Porter, 1985).
In higher education, competitive advantage is increasingly
influenced by factors such as digital capability, learner
experience, institutional agility, innovation capacity and
stakeholder engagement.

The emergence of online learning, transnational education
and digital platforms has intensified competition among
universities. Consequently, institutions must develop new
sources of differentiation beyond traditional measures such as
academic reputation and physical infrastructure.

2.4. Sustainable development goal 4 and digital education

Sustainable Development Goal 4 seeks to “ensure inclusive
and equitable quality education and promote lifelong learning
opportunities for all””. Digital transformation has been identified
as a critical enabler of SDG 4 because it can expand access,
improve educational quality, support lifelong learning and
reduce geographical barriers.

However, digital transformation can also exacerbate
inequalities if issues such as digital access, affordability and
digital literacy are not addressed.

3. Theoretical Framework

This study draws on four complementary theoretical
perspectives.

3.1. CIPP evaluation framework

The Context-Input-Process-Product (CIPP) model developed
by Stufflebeam® provides a systematic approach for evaluating
organisational programmes and transformations. The model
examines environmental conditions, resources, implementation
processes and outcomes (Figure 1).
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Figure 1: CIPP-Based Transformation Architecture.
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3.2. Digital transformation framework

The Digital Transformation Framework proposed by
Zaoui and Souissi’ highlights the multidimensional nature of
transformation, encompassing structural, informational, cultural,
security, innovation and participatory dimensions.

3.3. Integrated digital transformation model

The integrated model developed by Rossman'’, Osmundsen,
et al.'!, and Muehlburger'> emphasises the interactions among
digital strategy, leadership, culture, governance, digital
marketisation, and organisational capabilities.

TRANSFORMATIONAL OBJECTIVES

VALUE CREATION

TECHNOLOGICAL BENEFITS

STRUCTURAL AGILITY

DIGITAL STRATEGY

LEADERSHIP & CULTURE

MARKET DIGITALISATION

STRENGTHENED OPERATIONS

DYNAMIC & DIGITAL CAPABILITIES

Supported by Innovation and Financial Viability

Figure 2: Integrated Digital Transformation Model.
3.4. Higher education transformation model

Higher education transformation models emphasise the
integration of technology, pedagogy, institutional capability and
learner experience to create sustainable educational value'.

These theoretical foundations informed the development of
the Integrated Multidimensional Agile Digital Transformation
(IMADT) Framework utilised in this study.

4. Methodology

The study adopted a mixed-method research design
combining quantitative and qualitative approaches.

Data were collected using two validated instruments:

»  Digital Transformation Structured Questionnaire (DTSQ)
*  Digital
(DTOEQ)

Transformation  Open-Ended  Questionnaire

The population consisted of stakeholders from Higher
Education Institutions across West Africa. Of the 597
respondents, 424 completed responses were considered valid for
analysis, yielding a response rate of approximately 71%.

»  Total respondents = 424

»  Stakeholder categories used in the survey were Learners/
Students, Alumni, Educators/Faculty, and Staff/Admin

*  Gender categories were Male and Female
* Language of instruction:

o  English =360 (84.8%)

o) French = 64 (15.2%)
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*  Region of postgraduate education:

o Anglophone West Africa = 323 (76.2%)
o Francophone West Africa = 67 (15.9%)
o Other Countries = 34 (7.9%)

Quantitative data were analysed using descriptive statistics
and correlation analysis, while qualitative responses were
subjected to thematic analysis.

5. Findings
5.1. Technology as a strategic transformation enabler

The findings indicate that technology plays a significant
role in enhancing institutional effectiveness. Technology
demonstrated moderate to strong positive relationships with

service quality, learner engagement, institutional resilience and
leadership effectiveness.

Summary of COVID-19 Transformation Effect

Plain text @)
COVID-19 CRISIS

v
DIGITAL ADOPTION

v
ONLINE & BLENDED LEARNING

v
DIGITAL SKILLS DEVELOPMENT

v
INSTITUTIONAL TRANSFORMATION

v
NEW EDUCATIONAL MODELS

Figure 3:

Table 1: COVID-19 Impact Assessment.
COVID-19 Impact Variable Mean Score | Impact Level
Better Skills Improvement 4.24 High
Better Digital Skills 4.37 High
Better Learning Ecosystem 4.15 High
Better Instructor Ecosystem 4.08 Moderate
Better Service Quality 3.96 Moderate
Better Infrastructure & Services 3.82 Moderate
Better Virtual Workshop Quality 4.11 High
Better Motivation for Digital Learning 4.05 Moderate
Aggregate COVID-19  Transformation | 4.10 Positive
Impact

Respondents identified Learning Management Systems,
cloud platforms, virtual learning environments, mobile
technologies and collaborative platforms as critical enablers of
educational continuity and innovation.

5.2. Service quality improvement

Digital transformation improved educational service delivery
by enhancing accessibility, communication, administrative
efficiency and learning flexibility. However, gaps remained in
infrastructure quality, technical support and responsiveness.

5.3. Learner engagement enhancement

Technology significantly improved cognitive engagement,
emotional engagement and learner self-efficacy. Digital
platforms enabled personalised learning, flexible participation
and improved access to educational resources.
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Table 2: Service Quality Gap Analysis.

Reliability 4.60 4.12 -0.48 | Moderate Gap
Assurance 4.55 4.10 -0.45 | Moderate Gap
Tangibles 4.50 3.92 -0.58 | Significant Gap
Empathy 4.52 4.05 -0.47 | Moderate Gap
Responsiveness 4.58 3.95 -0.63 | Significant Gap
83:{31; Service 455 403 0.52 ;r:clljuri;)e\:iement

5.4. Institutional resilience

The COVID-19 pandemic demonstrated the importance of
resilience as a strategic capability. Institutions with stronger
digital capabilities adapted more effectively to disruptions and
maintained educational continuity.

5.5. Agile leadership effectiveness

The study identified adaptive leadership, distributed
leadership, innovation promotion, collaborative decision-
making and resilience-building as critical characteristics of
successful transformation leaders (Table 3).

Table 3: Agile Leadership Competencies.

Agile Leadership Characteristic Mean Score | Rank
Adaptive Leadership 4.68 1
Building Resilience 4.62 2
Promoting Innovation 4.58 3
Distributed Leadership 4.55 4
Collaborative Teamwork 4.52 5
Value-Based Visionary Leadership 4.49 6
Situational Leadership 4.45 7
Compassionate Leadership 441 8
Reflective Leadership 4.39 9
Relational Leadership 4.35 10
Servant Leadership 4.32 11
Contingency Planning 4.28 12

6. The Integrated Multidimensional Agile Digital
Transformation Framework

One of the major contributions of this study is the development
of the Integrated Multidimensional Agile Digital Transformation
(IMADT) Framework (Figure 4).

The framework integrates seven interrelated dimensions:

e Strategic dimension: Digital transformation must begin
with a clearly articulated vision aligned with institutional
mission, competitive positioning and stakeholder
expectations.

*  People dimension: Transformation requires investment in
faculty development, digital literacy, leadership capability
and stakeholder engagement.

* Technology dimension: Technology serves as an enabler
rather than the transformation itself. Digital tools must
support educational innovation and organisational
effectiveness.

e Culture dimension: Agile cultures encourage
experimentation, collaboration, innovation and continuous
learning.
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* Governance dimension: Effective governance provides
accountability, strategic alignment, risk management, and
transformation oversight.

* Leadership dimension: Agile leadership provides the
strategic direction, adaptability and stakeholder mobilisation
necessary for successful transformation.

e Innovation dimension: Institutions must continuously
innovate to remain competitive and relevant within rapidly
changing educational environments.

Together, these dimensions create an integrated architecture
for institutional transformation.

IMADT Framework

Leadership

STRATEGIC VISION
v

PEOPLE —— CULTURE —— LEADERSHIP

v

TECHNOLOGY — GOVERNANCE — INNOVATION

v
TRANSFORMATION OUTCOMES

Service Quality Improvement
Learner Engagement
Institutional Resilience
Operational Excellence
Competitive Advantage

SDG 4 Achievement

e 000 00

Figure 4: Integrated Multidimensional
Transformation (IMADT) Framework.

Agile Digital

7. Discussion

The findings support the argument that Agile Digital
Transformation is  fundamentally an  organisational
transformation rather than a technology project. Institutions
that focused solely on technology adoption achieved limited
outcomes compared with those that aligned technology with
leadership, strategy, culture and governance'*.

The study also highlights the importance of contextual
adaptation. Digital transformation strategies developed in
advanced economies cannot simply be transplanted into West
African contexts without consideration of infrastructure, socio-
economic realities and institutional capacity'”.

The IMADT Framework addresses this challenge by
providing a context-sensitive approach tailored to the realities of
developing economies (Figure 5).

8. Managerial Implications
Several practical implications emerge from the study.

First, institutional leaders should develop comprehensive
digital transformation strategies aligned with the organisation’s
long-term objectives. Second, infrastructure investment must
be complemented by investment in people and organisational
capability. Third, agile leadership competencies should be
developed across all levels of the institution. Fourth, governance
systems should support experimentation, innovation and
continuous learning. Finally, institutions should adopt learner-
centred transformation approaches that prioritise the creation of
educational value.
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INTEGRATED MULTIDIMENSIONAL AGILE DIGITAL
TRANSFORMATION (IMADT)
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Figure 5: IMADT Outcomes Model.
9. Conclusion

Higher Education Institutions in West Africa face
unprecedented opportunities and challenges arising from
technological disruption, changing learner expectations and
increasing global competition.

This study demonstrates that Agile Digital Transformation
offers a viable pathway for enhancing institutional resilience,
educational quality, innovation capacity and competitive
advantage.

The proposed Integrated Multidimensional —Agile
Digital Transformation Framework provides a practical and
comprehensive roadmap for navigating digital transformation
in higher education. By integrating strategy, technology, people,
culture, governance, innovation and leadership, institutions
can create sustainable educational value while advancing the
objectives of Sustainable Development Goal 4.

The future competitiveness of higher education institutions in
West Africa will not be determined solely by technology. It will
be determined by how effectively institutions leverage agility,
innovation and digital transformation to create meaningful value
for learners, communities and society.

10.

11.

12.

13.

14.

15.
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