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THE IMPACT OF ARTIFICIAL INTELLIGENCE IN RESEARCH DEVELOPMENT IN
RIVERS STATE POLYTECHNICS

GODSON TONYE WEST
DEPARTMENT OF COMPUTER SCIENCE
PORT HARCOURT POLYTECHNIC,
RIVERS STATE
Abstract

The integration of Artificial Intelligence (AI) in research development has emerged as a
transformative force in higher education institutions globally. This study examined the impact of
Al implementation in research development within Rivers State polytechnics, specifically
focusing on Captain Elechi Amadi Polytechnic and Kenule Beeson Saro-Wiwa Polytechnic.
Through a comprehensive analysis of current Al adoption trends, challenges, and opportunities,
this research provides insights into how Al technologies are reshaping research methodologies,
enhancing academic productivity, and fostering innovation within these institutions. The study
employed both quantitative and qualitative research approaches to assess the current state of Al
integration and its implications for future research development in Rivers State polytechnics.
Stratified random sampling technique was used to select 240 respondents comprised of 120
academics, 80 research students and 40 administrators in these institutions. The findings revealed
a moderate but growing adoption of Al technologies in Rivers State polytechnics, with
significant variation across disciplines and applications. Consequently, it was concluded that the
integration of AI has ushered in a paradigm shift towards a more technologically-driven
landscape in these institutions, consistent with global trends in higher education. Thus, it was
recommended amongst others that institutions should establish comprehensive Al training
programs for faculty and staff to address the critical expertise gap identified in the study, the
Rivers State government should increase funding allocation for Al infrastructure development
and implementation in polytechnics, and that Polytechnics should develop strategic partnerships
with technology companies and international institutions to access Al expertise, training
opportunities, and collaborative research platforms.

Keywords: Artificial Intelligence, Research Development, Polytechnics, Rivers State, Higher
Education, Technology Integration
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1. Introduction

The twenty-first century has witnessed unprecedented technological advancement, with Artificial
Intelligence (Al) emerging as one of the most influential innovations transforming various
sectors, including higher education (Chen et al., 2023). The integration of Al technologies in
academic institutions has revolutionized research methodologies, data analysis capabilities, and
knowledge creation processes (Johnson & Smith, 2024). In Nigeria, the adoption of Al in
educational institutions has gained significant momentum, particularly following the
establishment of the National Center for Artificial Intelligence and Robotics (NCAIR) and the
implementation of Nigeria's Draft National Artificial Intelligence Strategy 2024 (Adebayo et al.,
2024).

Rivers State, as one of Nigeria's leading states in educational development, houses several
polytechnics that serve as centers for technical education and research. The two major
polytechnics in the state—Captain FElechi Amadi Polytechnic (formerly Port Harcourt
Polytechnic) and Kenule Beeson Saro-Wiwa Polytechnic (formerly Rivers State Polytechnic)—
have been at the forefront of adopting emerging technologies to enhance their research
capabilities (Okoro & Williams, 2023). These institutions have recognized the potential of Al in
transforming research development, from automated data collection and analysis to predictive
modeling and innovative solution development.

The global trend toward digitalization in higher education has accelerated the need for
institutions to integrate Al technologies into their research frameworks (UNESCO, 2024). Al
applications in research development include machine learning algorithms for pattern
recognition, natural language processing for literature reviews, automated data analysis, and
intelligent research management systems (Thompson et al., 2024). These technologies have
demonstrated significant potential in improving research efficiency, accuracy, and innovation
capacity within academic institutions worldwide.

In the Nigerian context, the government's commitment to advancing Al adoption is evident
through initiatives such as the Nigeria Artificial Intelligence Research Scheme, which provides
financial support up to N5,000,000 for researchers and start-ups to accelerate their Al research
and development efforts (NITDA, 2023). This initiative aligns with the broader national strategy
to foster a vibrant and sustainable Al ecosystem that can drive economic growth and
technological advancement.

The polytechnic education system in Nigeria plays a crucial role in producing skilled technical
professionals and conducting applied research that addresses local and national challenges
(Federal Ministry of Education, 2023). The integration of Al in these institutions' research
development processes represents a significant opportunity to enhance their contribution to
national development and global competitiveness. However, the extent and impact of Al
adoption in Rivers State polytechnics remain understudied, necessitating comprehensive research
to understand current trends, challenges, and opportunities.

Recent developments in Nigeria's Al landscape indicate growing recognition of the technology's
potential across various sectors (Al in Nigeria Report, 2024). The educational sector, in
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particular, has shown increasing interest in leveraging Al for improving educational outcomes,
enhancing research capabilities, and fostering innovation. However, the implementation of Al in
research development within polytechnics faces unique challenges related to infrastructure,
funding, technical expertise, and institutional readiness.

2. Statement of the Problem

Despite the global recognition of Al's transformative potential in research development, the
specific impact and implementation status of Al technologies in Rivers State polytechnics remain
inadequately documented and analyzed. This knowledge gap presents several critical challenges
that hinder effective policy formulation, resource allocation, and strategic planning for Al
integration in these institutions.

The first major challenge is the lack of comprehensive data on the current state of Al adoption in
research activities within Rivers State polytechnics. While global trends indicate increasing Al
integration in higher education research (McKinsey Global Institute, 2024), the specific patterns,
extent, and effectiveness of Al implementation in Nigerian polytechnics, particularly those in
Rivers State, have not been systematically studied. This absence of empirical data makes it
difficult for institutional administrators, policymakers, and stakeholders to make informed
decisions about Al investment and implementation strategies (Okafor et al., 2024).

The second challenge relates to the unclear understanding of barriers and facilitators affecting Al
adoption in research development within these institutions. International literature identifies
various factors that influence Al integration in academic research, including technological
infrastructure, human capital, funding availability, and institutional culture (Brown & Davis,
2023). However, the specific contextual factors operating within Rivers State polytechnics,
considering Nigeria's unique socio-economic and technological landscape, remain unexplored.
This gap limits the development of targeted interventions and support mechanisms that could
accelerate successful Al adoption.

Furthermore, there is insufficient evidence regarding the actual impact of existing Al
implementations on research productivity, quality, and innovation within these polytechnics.
While theoretical frameworks suggest that Al can enhance research efficiency and outcomes
(Wilson et al., 2024), empirical validation of these benefits within the specific context of Rivers
State polytechnics is lacking. This evidence gap undermines efforts to justify Al investments and
demonstrate return on investment to stakeholders and funding agencies.

The problem is further compounded by the rapid evolution of AI technologies and their
applications in research contexts. As noted in recent studies on Al in Nigerian education
(Nwanhele, 2024), the integration of Al into educational institutions requires continuous
adaptation and strategic alignment with technological advancements. Without a clear
understanding of the current baseline and trajectory of Al adoption in Rivers State polytechnics,
institutions may struggle to develop effective long-term strategies for Al integration in their
research development programs.
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Additionally, the absence of comparative analysis between different institutions within Rivers
State limits opportunities for best practice sharing and collaborative development. Each
polytechnic may be developing Al capabilities in isolation, potentially leading to duplicated
efforts, missed synergies, and suboptimal resource utilization. This fragmented approach
contrasts with global trends toward collaborative Al development in academic networks
(UNESCO Al Strategy, 2024).

3. Research Objectives
This study aims to achieve the following three primary objectives:

1. To assess the current state of Al integration in research development activities within
Rivers State polytechnics, including the types of Al technologies adopted, their
applications, and the extent of their utilization across different research domains.

2. To identify and analyze the key factors that facilitate or hinder the adoption and effective
implementation of AI technologies in research development within Rivers State
polytechnics, considering institutional, technological, human resource, and environmental
dimensions.

3. To evaluate the impact of Al implementation on research productivity, quality, and
innovation outcomes in Rivers State polytechnics, and to assess the perceived benefits
and challenges associated with Al-driven research development.

4. Research Questions

Based on the stated objectives, this study sought to answer the following research questions:

1. What is the current state of Al integration in research development activities within
Rivers State polytechnics, and what types of Al technologies are being utilized across
different research domains?

2. What are the primary facilitating and hindering factors affecting the adoption and
implementation of AI technologies in research development within Rivers State
polytechnics?

3. What impact has Al implementation had on research productivity, quality, and innovation
outcomes in Rivers State polytechnics, and what are the perceived benefits and
challenges of Al-driven research development?
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5. Literature Review

5.1 Theoretical Framework

The adoption of Al in research development can be understood through the lens of the
Technology Acceptance Model (TAM) and the Institutional Theory of Technology Adoption.
Davis (1989) and later Venkatesh and Davis (2000) proposed that technology adoption is
primarily influenced by perceived usefulness and perceived ease of use. In the context of Al in
research development, perceived usefulness relates to researchers' beliefs about how Al
technologies can enhance their research productivity, accuracy, and innovation capacity (Kumar
& Patel, 2024).

The Institutional Theory of Technology Adoption, as advanced by DiMaggio and Powell (1983)
and later refined by Tolbert and Zucker (1996), emphasizes the role of institutional pressures,
organizational culture, and environmental factors in technology adoption decisions. This
framework is particularly relevant for understanding AI adoption in polytechnics, where
institutional policies, resource availability, and leadership commitment significantly influence
technology integration outcomes (Robinson et al., 2023).

5.2 AI Applications in Higher Education Research

Recent literature demonstrates diverse applications of Al in higher education research contexts.
Machine learning algorithms have been increasingly utilized for data analysis, pattern
recognition, and predictive modeling in various research domains (Anderson & Lee, 2024).
Natural language processing technologies have transformed literature review processes, enabling
researchers to analyze vast amounts of scholarly content more efficiently (Garcia et al., 2023).

In the Nigerian context, studies have shown growing interest in Al applications within
educational institutions. Nwanhele (2024) examined the integration of Al in curriculum delivery
within Nigerian polytechnics, highlighting both opportunities and challenges associated with Al
adoption. The study found that while institutions recognize Al's potential, implementation is
often hindered by infrastructure limitations and capacity constraints.

5.3 Challenges and Opportunities in AI Adoption

The literature identifies several key challenges in Al adoption within educational institutions.
Infrastructure limitations, including inadequate computing resources and internet connectivity,
represent significant barriers, particularly in developing countries (Thompson & Wilson, 2023).
Human resource constraints, including lack of Al expertise among faculty and staff, further
complicate implementation efforts (Johnson et al., 2024).

However, opportunities for Al integration in research development are substantial. Al
technologies can automate routine research tasks, enhance data analysis capabilities, and
facilitate collaborative research efforts (Brown & Smith, 2024). The Nigerian government's
initiatives, including the National Al Strategy and research funding schemes, provide supportive
policy environments for Al adoption in educational institutions (NITDA, 2024).
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6. Methodology

This study employed a mixed-methods research design, combining quantitative and qualitative
approaches to provide comprehensive insights into Al adoption and impact in Rivers State
polytechnics. The mixed-methods approach was selected to enable triangulation of data sources
and provide both statistical evidence and contextual understanding of AI implementation
experiences.

The study population comprised all academic staff, research students, and administrators
involved in research activities at Captain Elechi Amadi Polytechnic and Kenule Beeson Saro-
Wiwa Polytechnic, Bori. Using stratified random sampling, a total sample of 240 respondents
was selected, including 120 academic staff, 80 research students, and 40 administrators across
both institutions.

Data collection involved structured questionnaires for quantitative data and semi-structured
interviews for qualitative insights. The questionnaire was designed using a 5-point Likert scale to
measure perceptions, experiences, and outcomes related to Al adoption in research development.
Interview protocols were developed to explore in-depth experiences, challenges, and
recommendations from key stakeholders.

Quantitative data were analyzed using descriptive and inferential statistics, including
frequencies, percentages, means, and correlation analysis. Qualitative data were analyzed using
thematic analysis to identify key patterns and themes related to Al adoption experiences and
outcomes.

7. Results and Discussion
7.1 Current State of Al Integration

The analysis of current Al integration in Rivers State polytechnics reveals varying levels of
adoption across different research domains and applications.

Table 1: AI Technology Adoption by Research Domain

. ore Adoption Rate Implementation
Research Domain AI Technology Utilized (%) Level
Engineering Research CAD/CAM Al Systems 45 Moderate
Business Studies Data Analytics Tools 38 Low-Moderate
. Machine Learning .
Computer Science Platforms 62 High
Environmental Studies Predictive Modeling 29 Low
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Research Domain Al Technology Utilized ?)2;)ptlon Rate illelgelf mentation
Applied Sciences Statistical Al Tools 41 Moderate
Agriculture .. .

Precision Agriculture Al 33 Low-Moderate
Technology

The results indicated that Computer Science departments show the highest Al adoption rate at
62%, primarily utilizing machine learning platforms for research projects. Engineering research
follows with 45% adoption, focusing on Al-enhanced CAD/CAM systems. Environmental
studies and agriculture technology show lower adoption rates, suggesting significant
opportunities for growth in these areas.

Table 2: Types of AI Applications in Research Development

Al Application Usage Frequency Effectiveness Rating User Satisfaction
Data Analysis & Visualization  58% 4.2/5.0 High

Literature Review Automation  34% 3.8/5.0 Moderate
Research Data Management 42% 4.0/5.0 High

Predictive Modeling 28% 3.9/5.0 Moderate
Automated Report Generation — 31% 3.7/5.0 Moderate
Collaborative Research Platforms 23% 3.6/5.0 Moderate

Data analysis and visualization tools show the highest usage frequency at 58%, with high user
satisfaction ratings. This finding aligns with global trends where Al-powered analytics tools have
become essential for modern research practices (Chen et al., 2024).

11
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7.2 Facilitating and Hindering Factors

The study identified several key factors influencing Al adoption in Rivers State polytechnics.

Table 3: Factors Affecting AI Adoption in Research Development

Factor Category Facilitating Factors Impact Score Hindering Factors Impact Score

Institutional Leadership Support 4.3/5.0 Limited Funding 4.5/5.0
Technological ~ Available Infrastructure 3.8/5.0 Technical Complexity 4.1/5.0
Human Resource Faculty Enthusiasm 4.1/5.0 Lack of Al Expertise  4.6/5.0
Environmental = Government Initiatives 3.9/5.0 Regulatory Uncertainty 3.7/5.0

The analysis reveals that lack of Al expertise represents the most significant barrier (4.6/5.0),
followed by limited funding (4.5/5.0). Conversely, leadership support emerges as the strongest
facilitating factor (4.3/5.0), highlighting the importance of institutional commitment to Al
adoption success.

7.3 Impact on Research Productivity and Quality

Table 4: Impact of AI Implementation on Research Outcomes

Research Outcome Pre-Al Post-Al Improvement
Indicator Implementation Implementation (%)

Research Project Completion 68% 249 23.5%

Rate

Data Analysis Accuracy 78% 91% 16.7%
Research Publication Output 2.3 papers/year 3.1 papers/year 34.8%
Collaboration Projects 1.8 projects/year 2.7 projects/year 50.0%

Grant Application Success  34% 47% 38.2%
Student Research 42% 61% 45.2%
Engagement

The data demonstrates significant improvements across all research outcome indicators
following Al implementation. The most notable improvement is in collaborative projects (50.0%
increase) and student research engagement (45.2% increase), suggesting that Al technologies
facilitate both inter-institutional collaboration and student participation in research activities.

12
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7.4 Discussion of Findings

The findings reveal a moderate but growing adoption of Al technologies in Rivers State
polytechnics, with significant variation across disciplines and applications. The integration of Al
has ushered in a paradigm shift towards a more technologically-driven landscape in these
institutions, consistent with global trends in higher education.

The higher adoption rate in Computer Science departments (62%) compared to other disciplines
reflects the technical nature of the field and greater familiarity with Al technologies. This finding
aligns with international studies showing that STEM fields typically lead in Al adoption within
academic institutions (Roberts & Anderson, 2024). However, the lower adoption rates in
Environmental Studies (29%) and Agriculture Technology (33%) represent missed opportunities,
particularly given the potential for Al applications in environmental monitoring and precision
agriculture.

The predominance of data analysis and visualization tools (58% usage) suggests that
polytechnics are primarily leveraging Al for analytical purposes rather than more advanced
applications like automated research design or hypothesis generation. This pattern is typical of
early-stage Al adoption, where institutions focus on tools that provide immediate, tangible
benefits to existing research processes (Martinez et al., 2024).

The identification of limited AI expertise (4.6/5.0 impact score) as the primary barrier is
particularly significant for policy implications. The integration of Artificial Intelligence (Al) into
education has revolutionized the delivery of curriculum worldwide, but this transformation
requires substantial investment in human capital development. The finding suggests that capacity
building should be prioritized in Al adoption strategies.

The substantial improvements in research outcomes following Al implementation validate the
technology's potential impact. The 34.8% increase in research publication output and 38.2%
improvement in grant application success rates demonstrate that Al adoption can deliver
measurable benefits to institutional research performance. These findings support the business
case for continued Al investment in polytechnic institutions.

The 50% increase in collaborative projects following Al implementation suggests that Al
technologies may facilitate inter-institutional and inter-disciplinary research collaboration. This
finding has important implications for research strategy, as collaborative research is increasingly
recognized as essential for addressing complex societal challenges (Wilson & Garcia, 2024).

8. Conclusion

This study provided comprehensive insights into the current state and impact of Al integration in
research development within Rivers State polytechnics. The findings reveal a moderate but
growing adoption of Al technologies, with significant potential for expansion across various
research domains. While current implementation focuses primarily on data analysis and
visualization tools, the demonstrated improvements in research productivity, quality, and
collaboration outcomes validate the strategic importance of continued Al investment.

13
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The research identifies critical success factors, including leadership support and faculty
enthusiasm, while highlighting significant barriers such as limited Al expertise and funding
constraints. The variation in adoption rates across disciplines suggests the need for targeted
implementation strategies that consider field-specific requirements and capabilities.

The substantial improvements in research outcomes following Al implementation demonstrate
the technology's potential to enhance institutional research performance and competitiveness.
The increases in publication output, grant success rates, and collaborative projects indicate that
Al adoption can deliver measurable returns on investment, supporting the business case for
continued technology integration.

However, the study also reveals that successful Al adoption requires addressing fundamental
challenges related to human capital development, infrastructure investment, and institutional
capacity building. The identification of limited Al expertise as the primary barrier underscores
the critical importance of training and development programs in Al adoption strategies.

Looking forward, Rivers State polytechnics are well-positioned to leverage Al technologies for
enhanced research development, provided that appropriate investments are made in addressing
identified barriers and building on existing facilitating factors. The growing government support
for Al development in Nigeria, combined with institutional commitment and faculty enthusiasm,
creates a favourable environment for continued Al integration.

9. Recommendations

The following recommendations emerge from the study findings to enhance Al adoption and
maximize its impact on research development in Rivers State polytechnics:

1. Institutions should establish comprehensive Al training programs for faculty and staff to
address the critical expertise gap identified in the study, focusing on both technical skills
and research application methodologies.

2. Rivers State government should increase funding allocation for AI infrastructure
development and implementation in polytechnics, including high-performance computing
resources, software licenses, and network infrastructure upgrades.

3. Polytechnics should develop strategic partnerships with technology companies and
international institutions to access Al expertise, training opportunities, and collaborative
research platforms.

4. Leadership should create dedicated Al research centers within each polytechnic to serve
as focal points for Al adoption, training, and application development across all academic
departments.

5. Institutions should implement phased Al adoption strategies that begin with high-impact,
low-complexity applications before progressing to more sophisticated Al
implementations.

14
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6.

10.

Faculty should be encouraged to participate in Al research networks and professional
development opportunities to build institutional capacity and stay current with
technological developments.

Polytechnics should establish clear policies and guidelines for ethical Al use in research,
ensuring responsible implementation and addressing potential risks and challenges.

Institutions should develop interdisciplinary research programs that leverage Al
technologies to address local and national development challenges, particularly in
agriculture, environment, and engineering applications.

Management should create incentive structures that reward faculty for Al adoption and
integration in their research activities, including recognition programs and resource
allocation preferences.

Both polytechnics should collaborate in developing shared Al resources and expertise,
maximizing efficiency and minimizing duplication of efforts while fostering knowledge
sharing and joint research initiatives.

15
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