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Abstract: This study investigated the impact of Artificial Intelligence (Al) integration on university governance in a South—
South geopolitical zone of Nigeria from 2019 to 2024, with emphasis some governance metrics like administrative efficiency,
leadership effectiveness, academic integrity and stakeholder engagement. A year-by-year analysis revealed progressive and
sustained improvement, with the overall governance mean increasing from 2.89 in 2019 to 4.32 in 2024, representing a 63.6%
total improvement. Triangulation of quantitative trends with qualitative data from interviews and documentary indicators
confirmed convergent patterns, strengthening internal validity. The findings indicate that Al adoption significantly
enhanced governance outcomes by streamlining administrative processes, supporting evidence-based leadership, reinforcing
academic standards and improving stakeholder engagement. The study highlights the transformative potential of Al in
higher education governance and provides evidence-based guidance for policy and practice.
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I INTRODUCTION

Universities are central to national development
through knowledge creation, human capital formation and the
cultivation of ethical leadership. As centers of learning and
innovation, they are expected to uphold accountability,
transparency, institutional integrity and sustainable decision-
making, with effective governance being fundamental to
these responsibilities (Yukl & Gardner, 2022). However,
rising enrolments, funding constraints, regulatory pressures
and rapid digital transformation have increased the
complexity of university governance, particularly in
developing contexts such as Nigeria (Aina & Adeyemi,
2023).

According to Meijer et al., (2022), smart governance
has emerged as a contemporary approach to addressing these
challenges, emphasizing the strategic use of digital
technologies to enhance decision-making, strengthen
transparency and support leadership effectiveness. Central to
this approach is the integration of Al, which offers advanced
data analytics, predictive modeling, decision-support systems
and administrative automation, enabling leaders to make
timely, objective and accountable decisions while reducing
bias (Dwivedi et al., 2023; Anazia et al., 2025).
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In the work of Ogunode et al., (2024) it was pointed out
that in Nigeria, governance challenges remain persistent,
including bureaucratic inefficiencies, limited transparency,
leadership constraints and ethical concerns that undermine
institutional  performance and public trust. Senior
administrators often face limitations due to fragmented
information systems, reliance on manual processes and
restricted access to real-time data (Agbarakwe & Chibueze,
2024). Al-driven governance tools offer a viable pathway to
strengthen oversight, improve ethical leadership and enhance
administrative efficiency.

As opined by Bond et al., (2022) that global scholarship
increasingly recognizes Al’s transformative potential in
higher education, most studies focus on teaching, learning
and assessment, with limited attention to governance and
leadership, especially in African contexts. Empirical research
on how Al can promote smart governance, institutional
integrity and ethical leadership in Nigerian universities
remains scarce, highlighting the need for context-specific
investigation (Okeke & Eze, 2025; Okpor et al., 2024).

This study examines the role of Al in promoting smart
governance in Nigerian universities, with emphasis on
decision-making  transparency, ethical leadership,
institutional integrity, and overall governance effectiveness.
By assessing the impacts of Al implementation in university
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governance over time, the study provides empirical evidence
and practical insights for policymakers, university leaders,
and stakeholders seeking to strengthen governance through
responsible and context-sensitive Al integration.

1. REVIEW OF RELATED LITERATURE

» Smart Governance in Higher Education

Smart governance has gained prominence in higher
education as institutions face growing administrative
complexity and demands for accountability. It involves
leveraging digital technologies, data-driven decision-making
and collaborative leadership to enhance transparency,
efficiency and institutional performance (Meijer et al., 2022).
In universities, smart governance integrates information
systems, analytics and digital platforms to support strategic
planning, policy implementation and oversight. Scholars
noted that it enables institutions to move beyond traditional
bureaucratic models toward adaptive, responsive governance,
improving access to timely information, decision-making
transparency and accountability (Bolivar & Meijer, 2023).
According to Igbokwe, (2024), many developing countries
like Nigeria, implementation remains uneven due to
infrastructure gaps, resistance to change and capacity
limitations; however, digital governance initiatives can
improve integrity and administrative efficiency when aligned
with contextual realities and ethical leadership.

» Artificial Intelligence in University Governance

Al has emerged as a critical enabler of smart
governance, performing tasks such as pattern recognition,
predictive analytics, decision support and administrative
automation (Nguyen et al., 2020). According to Apata et al.,
(2025), Al applications in many universities include
enrollment forecasting, financial planning, performance
monitoring, e-examination, fee payment and decision-
support systems for leadership. Evidence suggests Al
enhances governance effectiveness by enabling evidence-
based decision-making, improving planning accuracy and
supporting consistent policy implementation. Nevertheless,
concerns regarding data privacy, algorithmic bias and ethical
risks underscore the need for robust oversight and alignment
with institutional values (Floridi et al., 2022; Chukwudi et al.,
2024).

» Ethical Leadership, Integrity and Al Integration

Ethical leadership, characterized by fairness,
accountability and transparency, is essential for institutional
integrity and stakeholder trust (Eli et al., 2024). Al can
reinforce ethical outcomes by reducing human bias,
improving transparency and strengthening monitoring
mechanisms. Conversely, poorly governed Al systems may
compromise accountability if decision processes are opaque.
Studies in African higher education highlight that ethical
leadership mediates successful adoption of digital
governance technologies, with leaders who prioritize
responsibility and stakeholder inclusion more likely to
leverage Al to enhance integrity and effectiveness (lzevbigie
et al., 2025).
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» Governance Challenges in Nigerian Universities

In the work of Sangwa et al., (2025) it was noted that
ggovernance in Nigerian universities faces persistent
challenges, including bureaucratic inefficiencies, limited
transparency, inadequate data management and constrained
leadership capacity. Fragmented information systems and
manual processes hinder oversight and evidence-based
decision-making, undermining public confidence in
university administration. Recent studies emphasize the need
for digital transformation and leadership capacity
development to address these systemic governance gaps
(Osegi, 2025).

While researches highlight the growing role of Al in
higher education, empirical studies on Al-enabled
governance in Nigerian universities are limited. Most work
emphasizes instructional uses, with little focus on governance
outcomes such as integrity, ethical leadership and decision-
making transparency. This study addresses these gaps by
examining the impact of Al on promoting smart governance,
focusing on integrity, ethical leadership and overall
governance effectiveness in Nigerian universities between
2019-2024.

1. MATERIALS AND METHODS

» Research Design

A retrospective longitudinal design was employed to
evaluate the impact of Al adoption on governance,
leadership, administrative efficiency, academic integrity and
stakeholder engagement in a Nigerian university between
2019 and 2024. A mixed-methods approach combined
guantitative assessment of governance metrics with
qualitative insights from university leadership and staff,
allowing both trend analysis and in-depth understanding of
Al’s influence.

» Study Setting

The study was conducted in a public university in
South-South Nigeria that has integrated Al tools across
administrative and academic processes. These tools included
predictive analytics dashboards for enrollment and resource
planning, e-examination systems, payment of fess, automated
grading and plagiarism detection, decision-support systems
for strategic planning and virtual platforms for stakeholder
feedback and engagement.

» Study Population and Sampling

Participants included the Vice Chancellor, Deputy Vice
Chancellors, administrative staff (Registrars, Deans, Heads
of Departments) and academic staff involved in governance.
Using purposive sampling, 50 participants directly engaged
with Al-enabled governance were selected, representing the
entire governance-relevant population. Inclusion required at
least three years of continuous service between 2019 and
2024; temporary staff or those not engaged with Al processes
were excluded.

» Data Collection Instrument
Quantitative data were collected via structured
questionnaires measuring administrative efficiency, decision-
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making effectiveness, academic integrity and stakeholder
engagement on a five-point Likert scale. Participants
provided retrospective ratings comparing pre-Al conditions
(2018 baseline) with post-Al outcomes (2019-2024).
Documentary review of annual reports, audit records,
accreditation assessments and Al adoption logs provided
triangulation and corroboration of findings.

» Data Collection Procedure

Ethical clearance was obtained and informed consent
was secured from all participants. Questionnaires were
administered electronically and in person, while interviews
were conducted virtually and face-to-face. Documentary
review compared pre-Al baseline records with post-Al annual
performance metrics to ensure robust longitudinal
assessment.

» Data Analysis

Quantitative data were analyzed using descriptive
statistics (means, standard deviations) and paired t-tests to
assess differences between pre- and post-Al periods. Trends
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were illustrated using line graphs and bar charts. Qualitative
data were thematically coded, with recurring patterns
triangulated with documentary evidence. Quantitative and
qualitative findings were integrated to provide a
comprehensive understanding of AI’s impact on university
governance.

» Validity and Reliability

Questionnaire  reliability was confirmed with
Cronbach’s alpha>0.85 for all domains. Content validity was
ensured through expert review. Methodological triangulation
of questionnaires, interviews and institutional documents
enhanced the credibility and robustness of results.

» Ethical Consideration

All participants provided informed consent and
confidentiality was strictly maintained. Data were
anonymized and used exclusively for research purposes.
Participation was voluntary and participants could withdraw
at any time without consequence.
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Fig 1 A conceptual Diagram of the Al Integration Process

» The Baseline Pre-Al System in 2018

The baseline pre-Al system in 2018 represents the
initial state of the university’s governance framework prior to
the adoption of Al. At this stage, governance activities were
characterized by largely manual administrative processes,
heavy reliance on human-dependent decision-making,
limited availability and use of institutional data, weak
mechanisms for enforcing academic integrity and low levels
of stakeholder responsiveness. Record keeping and reporting
were often slow and fragmented, while decisions were
influenced by subjective judgment rather than systematic
evidence. Within the overall governance system, this baseline
served as a critical reference point for assessing subsequent
improvements, highlighting key governance gaps that
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necessitated the adoption of Al tools and providing the pre-
intervention data used for longitudinal and comparative
analysis.

» Al Adoption and Integration Between 2019 and 2024

Al adoption and integration between 2019 and 2024
served as the core transformation engine of the university
governance system. Predictive analytics supported
enrollment, staffing and financial forecasting, while
automated e-examination systems improved efficiency and
reduced errors and malpractice. Financial planning tools
enhanced budget transparency, plagiarism detection software
strengthened academic integrity and decision support systems
enabled evidence-based leadership. Virtual communication
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and feedback platforms improved real-time interaction and
participatory governance. Together, these tools formed an
integrated ecosystem in which shared data, interconnected
outputs and continuous learning enhanced governance
effectiveness over time.

» The Data Generation and Analysis Layer

The data generation and analysis layer functions as the
mediating mechanism within the system, serving as the
measurement and evaluation engine that translates Al outputs
into meaningful governance performance indicators. It
integrates quantitative data from surveys, performance
metrics and system logs with qualitative insights derived
from interviews, stakeholder feedback and institutional
reports. This layer collects outputs generated by the Al
systems, analyzes them using statistical measures such as
means, trends and percentage improvements and feeds the
synthesized results into the assessment of governance
outcomes, thereby linking Al integration directly to evidence-
based evaluation and decision-making.

» Governance Outcomes

Governance outcomes represent the dependent
variables of the system and capture the combined effects of
Al integration across institutional processes. Administrative
efficiency improved through faster record processing and
reduced operational errors, while leadership effectiveness
was strengthened by data-driven planning and greater
responsiveness to institutional challenges. Academic
integrity benefited from reduced plagiarism and examination
malpractice, alongside improved compliance with
accreditation standards. Stakeholder engagement and
transparency increased through enhanced communication,
trust and participation in governance. Together, these
improvements produced overall governance enhancement,
with gains in each domain reinforcing progress in others like
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improved administrative data supporting better leadership
decisions and greater transparency strengthening stakeholder
trust.

» Continuous Evaluation and Feedback

The continuous evaluation and feedback loop ensures
the sustainability and adaptability of the governance system.
It integrates performance reviews, annual reports, Al usage
logs and stakeholder feedback to systematically assess
governance outcomes. The insights generated are fed back
into the Al systems to refine their functionality, inform policy
adjustments and guide strategic decisions. This cyclical
process supports on-going learning and improvement,
ensuring that Al integration remains responsive to
institutional needs rather than functioning as a one-time
intervention.

» Statistical and Mathematical formulas Used for the Result

The year-by-year governance results were computed
from a systematic aggregation of retrospective Likert-scale
responses, domain-level mean computation, baseline-
referenced percentage change analysis and longitudinal trend
modeling. Statistical significance was assessed using paired
sample t-tests, while reliability and validity were ensured
through Cronbach’s alpha and methodological triangulation.
The formulas used are shown from equation (1) to (9).

e Measurement Scale and Data Structure

Each governance domain (administrative efficiency,
leadership effectiveness academic integrity and stakeholder
engagement) was measured using multi-item Likert-type
questionnaires rated on a 5-point scale:

1=Very Low,2=Low,3=Maoderate,4=High,5=Very High.

Let:
e = 1,2 ..., n represent respondents (n — 50)
e 3 =1,2,..., k represent items within a domain

o t < {2019, 2020, ...,2024} represent study years

Each respondent provided retrospective annual ratings for each item.

e Item-Mean Level Score
For each item j in year t, the mean score;

where:

)]

- 1 T
—th = E E - X:’jf
H

e X;jt is the Likert response of respondent 7 to item j in year ¢
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e Domain-Level Mean Score
The domain mean score for each governance domain in year t is the average of all items mean within the domain and obtained

with formula in equation (3).

7| =

i
Dt— ‘lZ_X-jf

J=1

This produced a single annual mean score per domain, reported in the Results tables.

®)
o Baseline (Pre-Al era) Reference Point

A 2018 pre-Al baseline was established using retrospective ratings before Al implementation. This baseline will serve as the
reference point for the calculation of year to improvement.

iz
_ 1 _
Daogs — = E X 2018
<=
(4)

o Year-by-Year Percentage Improvement
The percentage improvement for each year relative to that of 2018 baseline is obtained by the formula below which indicates

the incremental improvement values of each year.

D; — D-
%A, — (—) x 100
Doz

where:

e D, = domain mean score in year £
. Bg{]lg = baseline domain mean score )
e Over Governance Mean Score
The overall governance score for each yearwas computed as the arithmetic mean of the four domain scores with;
4
= 1 —
Gy = — E D g
4
d=1
where:
. .Drjf = mean score of domain d in year t
(6)
e Longitudinal Trend Estimate
To examine the growth trajectories over time, a linear model was applied using the formula below;
Df = _51] - ,Slt -+ £t
where:
s 3 = intercept (baseline governance level)
s ) = annual rate of improvement
e =; = random error term @
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To test whether Al adoption resulted in statistically significant improvement, paired sample t-test was conducted with the

formula below with significance (ce) = 0.05.

where:

o  XNpoost = mean score after Al adoption

* XNpgre = mean score at baseline (2018)

t_

ng;l.‘st _ Xp’.l‘ﬁ
L S
Sa/+/m

e« S = standard deviation of the difference scores

= 7t = number of paired observations

o Reliability Adjustment

Internal consistency of each domain was verified using Cronbach’s alpha (ce) = 0.85 using the formula below;

where
e k= number of items
- r:rj = wariance of item j
- r::l‘_‘f = variance of total domain score

o Triangulation and Validation
This was achieved by cross-validating quantitative

trends through thematic frequency analysis of interview
transcripts and documentary performance indicators derived
from annual reports and Al usage logs and the convergent
patterns observed across these datasets strengthened internal
validity while minimizing retrospective bias.

8
E 1 S o
—1 o r_:.rf
)
V. RESULTS AND DISCUSSION
> Results

This section presents longitudinal results on the impact
of Al adoption on university governance between 2019 and
2024, benchmarked against a 2018 pre-Al baseline. Four
governance domains were assessed annually: Administrative
Efficiency, Leadership & Decision-Making Effectiveness,
Academic Integrity and Stakeholder Engagement. Mean
scores reflect retrospective participant ratings on a 5-point
Likert scale. The results are showed in tables 1-5 and figure
2 (bar chart) below;

Table 1 Administrative Efficiency (2019-2024) with 2018 as the Baseline it Has a Mean = 2.48

S/N | Year | Mean Score | % Improvement from Baseline Key Observed Changes
1 | 2019 2.76 +11.3% Digitization of student records and payroll systems
2 | 2020 3.02 +21.8% Automation of examination scheduling and results

processing

3 | 2021 3.35 +35.1% Integration of Al-based financial reporting and budgeting
4 | 2022 3.71 +49.6% Predictive analytics for enrolment and resource allocation
5 | 2023 4.05 +63.3% Reduced processing delays and error rates
6 | 2024 4.32 +74.2% Near-real-time administrative reporting

Table 2 Leadership & Decision-Making Effectiveness (2019-2024) with 2018 as the Baseline it Has a Mean = 2.61

S/N Year Mean Score % Improvement from Baseline Key Observed Changes
1 2019 2.84 +8.8% Early adoption of Al dashboards
2 2020 3.10 +18.8% Scenario-based planning during disruptions
3 2021 3.42 +31.0% Evidence-based council and senate decisions
4 2022 3.78 +44.8% Improved forecasting accuracy
5 2023 4.06 +55.6% Faster institutional responses
6 2024 4.29 +64.4% Strategic decisions aligned with analytics
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Table 3 Academic Integrity (2019-2024) with 2018 as the Baseline it Has a Mean = 2.93

S/IN Year Mean Score % Improvement from Baseline Key Observed Changes
1 2019 3.15 +7.5% Introduction of plagiarism detection software
2 2020 3.38 +15.4% Expansion to postgraduate submissions
3 2021 3.67 +25.3% Al-supported e-examinations
4 2022 3.94 +34.5% Reduced academic misconduct cases
5 2023 4.18 +42.7% Improved accreditation outcomes
6 2024 441 +50.5% Strong culture of academic compliance
Table 4 Stakeholder Engagement & Transparency (2019-2024) with 2018 as the Baseline it Has a Mean = 2.54
S/IN Year Mean Score % Improvement from Baseline Key Observed Changes
1 2019 2.80 +10.2% Introduction of online portals
2 2020 3.06 +20.5% Virtual meetings and feedback systems
3 2021 3.36 +32.3% Improved staff-management interaction
4 2022 3.72 +46.5% Al-enabled feedback analytics
5 2023 4.01 +57.9% Enhanced transparency
6 2024 4.27 +68.1% Strong participatory governance culture
Table 5 Comparative Summary of Overall Governance Improvement
SIN Year Overall Governance Mean Overall % Improvement
1 2019 2.89 +9.4%
2 2020 3.14 +18.8%
3 2021 3.45 +31.1%
4 2022 3.79 +44.2%
5 2023 4.08 +55.8%
6 2024 4.32 +63.6%
Year-by-Year Improvement in Overall Governance (2019-2024)
5
-
(=]
b
=
3
=
o
£
=
a
g
e}
=
:
=}
2019 2020 2021 2022 2023 2024
wear
Fig 2 Year-by-Year Improvement in the Governance Metrics Between 2019-2024
» Discussion 2021; +63.6% by 2024), coinciding with full-scale

The year-by-year analysis of overall governance deployment of Al-driven analytics, compliance monitoring

outcomes indicates a clear, sustained improvement following
Al integration, with the mean rising from 2.89 in 2019 to 4.32
in 2024, representing a total improvement of 63.6%. Initial
gains between 2019 and 2020 (+18.8%) reflect the early
adoption of Al tools, including partial implementation of
predictive and decision-support systems. From 2021 onward,
more substantial improvements were observed (+31.1% in
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and stakeholder feedback platforms.

These trends suggest that Al adoption enhanced
administrative efficiency by streamlining processes,
supported leadership effectiveness through timely and
evidence-based decision-making, reinforced academic
integrity via monitoring and compliance tools and
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strengthened stakeholder engagement through real-time
communication systems. The steady year-on-year growth
demonstrates that Al not only produces immediate
operational gains but also fosters cumulative improvements
over time, creating a sustainable culture of transparency,
accountability and data-driven governance.

Ovwerall, the findings underscore the transformative
potential of Al in higher education governance, showing that
strategic Al integration can significantly improve
institutional performance across multiple domains while
reinforcing ethical and participatory decision-making.

V. SUMMARY, CONCLUSION AND
RECOMMENDATIONS

» Summary

Between 2019 and 2024, governance outcomes within
the university system demonstrated a clear, progressive
improvement following the adoption of Al tools. The overall
governance mean increased steadily each year, from 2.89 in
2019 (+9.4%) to 4.32 in 2024 (+63.6%). Notable gains were
observed from 2021 onward, coinciding with the full
deployment of predictive and decision-support systems. Al
integration  contributed to improved administrative
efficiency, more data-driven and strategic leadership,
strengthened academic integrity through compliance and
monitoring tools and enhanced stakeholder engagement via
real-time feedback platforms. Cross-validation using
interview transcripts and documentary indicators confirmed
these trends, demonstrating robust and reliable governance
improvements attributable to Al adoption.

» Conclusion

The study confirms that Al integration significantly
strengthens university governance across multiple domains.
By facilitating process automation, predictive analytics,
compliance monitoring and stakeholder feedback, Al has
driven measurable improvements in administrative
efficiency, leadership effectiveness, academic integrity and
stakeholder engagement. The year-by-year analysis, showing
a 63.6% overall improvement over six years, underscores the
transformative impact of Al on higher education governance.

» Recommendations

e Strategic Al Expansion:

Universities should expand Al integration across
additional administrative and academic processes to sustain
and amplify gains in governance.

e Capacity Building:

Staff and leadership should receive ongoing training to
effectively interpret Al-generated insights and apply themin
decision-making.

e Continuous Monitoring and Feedback:

Institutions should implement Al-based monitoring
systems and feedback platforms to maintain transparency,
evaluate performance and address emerging challenges

promptly.
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e Ethical and Policy Frameworks:

Universities should establish clear policies to guide
responsible Al use, ensuring compliance, data privacy and
fairness.

o Further Research:

Future studies should explore longitudinal impacts of
Al adoption across multiple universities and investigate the
interplay between Al tools and human decision-making in
higher education governance.
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