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Abstract

The integration of Artificial Intelligence (Al) in the higher education system through the use of technology which
enhances an intelligent, personalized and flexible learning process has caused revolutions in the teaching and
learning process particularly in the Open and Distance Learning (ODL). Though many educational technologies
driven by Artificial Intelligence have been adopted in different universities around the world, little is known about
the awareness, adoption and perception of Al driven educational technology by undergraduates in Nigerian
universities. This paper aims to investigate the awareness, adoption and perception of artificial intelligence
technologies for open and distance learning by undergraduates in some selected universities in Nigeria; University
of Ibadan, Ladoke Akintola University of Technology, Ogbomosho and Ahmadu Bello University, Zaria. This
study used a survey research design. The population of the study was undergraduates in the selected universities
and the sample size was 342 participants selected through the use of multistage sampling technique. The
instrument used for data collection was SAUPAILRQ with a reliability coefficient of 0.84 obtained through
Cronbach Alpha. The research questions were analysed using descriptive statistics like frequency, percentage,
mean and standard deviation. The hypotheses were analysed using one way ANOVA. Based on the obtained
results, it can be seen that undergraduate students are highly aware of Al technologies (Grand Mean = 3.12), are
highly utilizing Al technology in educational aspects (Grand Mean = 3.04) and have positive attitudes towards
the utilization of Al learning material (Grand Mean = 3.22). It can be observed from the ANOVA results that
there is no significant difference in the awareness levels and attitude of the students regarding Al technologies
from the perspective of universities (p > .05). However, there is significant difference in the level of utilization of
Al technologies by the students in the universities (p <.05). In conclusion, it can be said that Artificial Intelligence
has become an important aspect of ODL in Nigeria with great potentials in terms of implementation provided that
appropriate technological and policy framework is available in the institution. So, it is very important to improve
the technological framework, to raise the awareness of students and teachers about the use of Al technologies, to
set ethical guidelines for Al technology and to integrate it into the strategy of teaching and learning.
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of artificial intelligence innovation in the
education industry can be identified from the
ways teaching, learning, assessment, student
services and administrative aspects have been
improved (Zawacki-Richter et al., 2019;
UNESCO, 2023). Such innovations include
intelligent tutoring systems, adaptive learning
systems,  virtual  assistants,  automated
assessment systems and learning analytics
which enable learners to learn in personalized
environments where real-time feedback and
flexible access to learning material is facilitated
(Luckin and Cukurova, 2019; Ifenthaler and
Yau, 2020). These innovations are becoming
increasingly necessary to ensure ODL,
especially following the digital transformation
of the education sector after the outbreak of the
COVID-19 pandemic (Bond et al., 2021,
UNESCO, 2023). Open and Distance Learning
has become one of the most important modes of
education by providing the learners the
opportunities to get quality education
irrespective of their geographical location,
work schedule and personal issues (Bozkurt,
2020; International Council for Open and
Distance Education [ICDE], 2021). The use of
technology in ODL mode of education has
revolutionized teaching and learning by
creating interaction between teachers and
learners and encouraging self-learning and
collaborative learning (Bozkurt, 2020; Bond et
al., 2021).

Despite the progress in the technology, it is
an undeniable fact that many universities in
developing countries like Nigeria still suffer
from problems such as absence of technological
infrastructure, low digital literacy rates,
unstable internet connection, lack of
institutional support and inequity in access to
modern educational technologies (UNESCO,
2021; World Bank, 2020).

This could restrict the use of the Al
technology by the learners. The importance of
Artificial Intelligence in Open Distance
Learning is numerous. The inclusion or use of
the machine learning and Natural language
capabilities of processing of Al will allow it to
learn from Learner’s traits and provide
personalized assistance to improve their
achievement (Luckin and Cukurova, 2019:
Ifenthaler and Yau 2020). It explains the
reasons that necessitated why universities all
over the world invest more in Educational
Technology powered by Artificial Intelligence
(OECD, 2021: UNESCO, 2023).
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In Nigeria today, the implementation of Al
in Nigerian higher Institutions is becoming very
common, as higher institutions are using
various  digital  approaches  (National
Universities Commission, 2023: Federal
Ministry of Communications, Innovation and
Digital Economy, 2004).

Scholars and learners in the higher
institutions are being provided much access to
different Al technologies like the Intelligent
Learning Management System that manages
online classes, virtual assistant for learning real
time, automatic grading for lecturers,
plagiarism check, learning analytics and
generative artificial intelligence (Okonkwo and
Ade-Ibijola 2021; Kasneci et al., 2023). The
Adoption of Artificial Intelligence promotes
flexible Teaching and Learning, development
of self-learning by the learners, collaborative
knowledge construction by group of learners
and finally making the livers of learners easy at
different academic level.

The effective implementation of Artificial
Intelligence in ODL mainly depends on the
awareness of the learners, the usefulness ease of
use, ethical considerations which are very
important so as not to go against the set down
rules and the educational values of the learners
(Dwivedi et al, 2023). Different studies have
been carried out in regards to the different
aspects of Al in higher Institutions. Previous
studies included the Adoption of Artificial
Intelligence by Facilitators, the efficient use of
intelligent tutoring systems by the facilitators,
readiness for the adoption of Al on the
teaching-learning process (Zawacki-Richter et
al, 2019: Crompton and Burke, 2023; Dwivedi

et al, 2023).
While all these studies have made
significant impacts to the generation of

knowledge on Artificial Intelligence or in some
selected institution without taking into
consideration the awareness, the use and the
perception of Artificial Intelligence in Open
Distance Learning. One of the aspects that
hasn't been broadly looked at within the
existing study related to Al technologies in
educational settings is an inadequate amount of
empirical evidence concerning the awareness
and use of Al technologies by undergraduate
students in Open and Distance Learning in
various Nigerian universities. While some of
the previous researches have revealed a number
of aspects related to the implementation of Al
technologies in educational environments, the
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connection between the interaction of students
with Artificial Intelligence technologies and
their perception of the same technologies has
not been identified properly (Crompton and
Burke, 2023; Kasneci et al., 2023).

This study is not the same as the earlier
studies on the basis of taking into account the
awareness, usage, and perception of Al
technology in open and distance learning
centres among the undergraduates of the three
selected Nigerian universities, including
University of Ibadan, Ladoke Akintola
University of Technology, Ogbomoso, and
Ahmadu Bello University, Zaria. It is expected
that the findings of this study would greatly
contribute to the literature on artificial
intelligence technology in higher education in
Nigeria and beyond.

The Objectives of this Study

The Objectives of this study are stated

below:

1. to identify the degree of awareness of
Acrtificial Intelligence technology in
open and distance learning of the
undergraduate students;

2. to identify the extent to which
undergraduate students use Atrtificial
Intelligence technology in open and
distance learning; and

3. to identify the perceptions of
undergraduate students about Artificial
Intelligence technology in open and
distance learning.

Research Questions
The following research Questions were
raised for the study below
1. What is the degree of awareness of
Artificial Intelligence technology in
open and distance learning of the
undergraduate students?
2. To what extent do undergraduate
students use Aurtificial Intelligence

technology in open and distance
learning?
3. What are the perceptions of

undergraduate students about Artificial
Intelligence technology in open and
distance learning?
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Research Hypotheses

Three research  null hypotheses were
efficiently stated and tested at a 0.05 level of
significance for the study and are listed below:

1. Ho: There is no significant difference
in the awareness of artificial
intelligence technologies used in open
and distance  learning  among
undergraduate students, with respect to
universities.

2. Hoz: There is no significant difference
in the usage of artificial intelligence
technologies used in open and distance
learning among undergraduate
students, with respect to universities.

3. Hos: There is no significant difference
in the perception of artificial
intelligence technologies used in open

and  distance  learning  among
undergraduate students, with respect to
universities.

LITERATURE REVIEW

The use of Digital Learning Resources in
Higher Institutions Based on the use of
Avrtificial Intelligence

The increasing Adoption and
implementation of Al has been noted in digital
learning systems in the modern-day era. Al-
based digital teaching and learning systems
have been able to facilitate automated feedback,
adaptive learning, intelligent facilitation,
personalized learning materials, virtual
communication aids, and learner analysis in the
digital learning systems (Kasneci et al; 2023).

These Teaching and learning systems have
increased the influence on the way learners get
or access their materials, interact and learn in
their institutions of higher learning. Literatures
have increasingly viewed Al-based digital
learning systems as important for enhancing
learner-centered, interaction and personalized
instructions (Bozkuert, 2023). These Al-based
learning systems can be used to tailor
personalized learning instructions on the basis
of learner achievements, suggest personalized
learning sources, automate academic processes,
and provide prompt feedback to learners and
also assist the facilitators to be able to know
how their learners are  progressing.
Contemporary study increasingly recognizes
the increasing problems in Al-based learning
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systems concerning factors like ethics,
disinformation, over-reliance on technology,
algorithmic bias, privacy concerns, and
decreased human interaction in Al-based
educational systems (Dwivedi et al, 2023). The
attitude of learners towards Al-based systems
can either be negative or positive, at the same
time depending on the learners' experiences in
education, skills, and environment.

Learners Perceptions and their Technology
Acceptance

Learners perceptions and attitudes towards
educational technologies have greatly affected
the way in which they’ve been able to adopt,
interact with, become satisfied with and learn
using the mentioned technologies. Based on the
Technology Acceptance Model, propounded by
Davis in (1989), perceptions of usefulness and
ease of the learners of use greatly determine the
acceptance of the system. From an Academic
perspective, learners would be willing to adopt
and interact positively with digital learning
technologies if these technologies were
regarded as easy to navigate, useful, flexible
and usable for them. The recent study into this
field of educational technology indicates that
the attitude of learners towards Al technologies
depends on several factors, which are
connected and includes the digital literacy, trust
in technology, accessibility, institutional
support, learning flexibility and prior
experience with technologies (Bearman et al,
2023). The positive attitude learners have
towards Al-based learning makes the
educational process more inclusive, simplify
the academic tasks and individualize the
process of Teaching and learning. However,
learners could be worried about how reliable
the Al  technologies, misinformation,
technological dependence, privacy concerns,
cheating and lecturer-student communication in
the mediated process of education are (Perkins,
2023).

The Integration of Artificial Intelligence into
Nigerian Open and Distance Learning
Centres

The development of these centres of the
open and distance learning in the Nigerian
higher learning institution encapsulate one of
the ways through which attempts to promote
participation and engagement in educational
activities by distant and geographically diverse
population have been sought. We see digital
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learning platforms, mobile learning tools,
virtual classrooms, and online teaching systems
as new trends in Nigeria's open and distance
learning (ODL). But Nigeria has problems with
power, internet, expensive data, low digital
skills, and less access to tech services. These
problems will make it hard for learners to use
Al-based education in Nigerian ODL.

From the studies we have, we know that
adding Al to Nigerian universities needs more
than technology. We also need the right school
plans, teachers ready to use it, and students with
digital skills. (Mhlanga, 2023). This creates a
clear positive attitude towards the utilization of
Al-powered learning tool depending on socio-
technical factors associated with digital
engagement in the Nigerian higher learning
institutions.

METHODOLOGY

In this study a descriptive survey research
design was used to conduct the study on
learner’s awareness, the use and perception of
the digital learning resources enabled by AL in
Open Distance Learning Centres in some
selected Institution in Nigeria. This study was
carried out among the undergraduates and
postgraduates students of University of Ibadan
(Ul), Ladoke Akintola University of
Technology, Ogbomoso (LAUTECH), and
Ahmadu Bello University, Zaria (ABU). The
respondents for this study were the students of
selected higher institutions in the 2025/2026
academic year. The sample size for the study
for this research comprised of 342 respondents.
The sampling method used in this research was
multi-stage sampling. Purposeful sampling was
used to select the universities due to their
adoption of digital learning technologies, while
students were randomly selected. Data was
obtained through the use of Students’
Awareness, Use and Perception of Artificial
Intelligence Enabled Learning Resources
Questionnaire (SAUPAILRQ).

The instruments were developed by the
researchers and the developing process was
characterized by an extensive literature review
on topics including Artificial Intelligence,
Educational Technology and ODL centres in
Nigeria. The content and face validity of the
instrument was ensured once the instrument had
undergone the validation process done by the
experts in Educational Technology and
Artificial Intelligence and Measurement and
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Evaluation domains. The involvement of the
respondents in the research was purely
voluntary and consent was sought to ensure that
information shared by the respondents was
anonymous and confidential. A pilot study
involving respondents other than those in the
research was conducted to ensure the reliability
of the instrument through the use of the
Cronbach’s Alpha. The result obtained was
0.84.

Data obtained from the questionnaire were
coded and thoroughly analysed using Statistical
Package for the Social Sciences (SPSS) version
25. Frequency, percentages, mean and standard
deviation of descriptive statistics were used to
conduct the analysis of the research questions.
The criterion for mean score of 2.50 was used
as decision rule whereby mean scores of 2.50
and above were considered acceptable whereas
those below 2.50 were unacceptable. Besides,
One-way ANOVA was conducted on the
formulated hypothesis at 0.05 level of
significance.

RESULTS

Research Question one: What is the degree of
awareness of Artificial Intelligence technology
in open and distance learning of the
undergraduate students?

Table 1. Undergraduate Students' Level of
Awareness of Artificial Intelligence Technologies
for Open and Distance Learning (N=32).

S/IN Items Mean | SD | Decision
1 | I am aware of Accepted

Al-based
tools such as
Claude, Chat
GPT, Gemini
2 | | understand
the role of Al
Technologies
in Online
Learning

3 | I Understand
how Al
facilitates
academic
tasks.

4 | Information
related to Al
technologies
is accessible
to me at my
university.

3.46 0.63

Accepted

3.38 | 0.69

Accepted

3.21 0.74

Accepted

2.84 0.87
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5 | I understand
Al-based
Learning
Management
Systems.

6 | | understand
how Al
enables
personalized
learning.

7 | I understand
the  ethical
issues related
to Al use.

8 || am able to
identify
different uses
of Al in
education.
Grand mean 3.12,0.76, High Awareness

Accepted

2.95 0.81

Accepted

3.18 0.72

Accepted

2.88 0.83

Accepted

3.07 0.76

Table 1 presents the data on the level of
awareness of  Atrtificial Intelligence
Technologies in  ODL centres among
undergraduate and postgraduate students.
Based on the data acquired, it is clear that all
indicators recorded mean scores that are greater
than the criterion mean of 2.50 meaning that the
respondents had awareness of Al technologies.
The highest mean score was achieved in the
awareness of Al technologies such as ChatGPT,
Gemini and Copilot (Mean = 3.46, SD = 0.63),
while the lowest acceptable mean score was
achieved in the awareness of ethical issues of
Al (Mean = 2.88, SD = 0.83). The grand mean
of 3.12 shows that undergraduate students have
high awareness of Al technologies in ODL.

Research Question Two: To what extent do
undergraduate  students  use  Artificial
Intelligence technology in open and distance
learning?
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Table 2. Extent of Utilization of Artificial
Intelligence Technologies for Open and Distance
Learning (N=342).

SIN Items Mean | SD

1 |1 utilize Al-
based
programs to
look for
academic
information.
2 | lutilize Al to
summarize
my lecture
notes.
3 | lutilize Al'in
assignment
preparation.
4 | lutilize Al to
enhance my
writing
skills.
5 | lutilize Al'in
problem
solving.
6 | lutilize Al'in
discussions
online.
7 | lutilize Al'in
examination
preparation.
8 | | constantly
utilize Al
learning
apps offered
by my
university.
Grand mean 3.04,0.79, High Awareness

Decision
Accepted

335 | 0.71

Accepted

3.18 | 0.78

Accepted

3.29 | 0.69

Accepted

3.12 | 0.74

Accepted

3.06 | 0.80

Accepted

271 | 0.92

Accepted

3.01 | 0.77

Accepted

256 | 0.94

The table above presents the result to the
extent to which the Artificial Intelligence
technology is being used in ODL centres among
undergraduate and postgraduates students.
According to the data presented above, the
average scores of all the variables are above the
benchmark value of 2.50. The most frequently
used Al technology was that which involved
searching for academic information (Mean =
3.35, SD =0.71) while the least frequently used
was the university based artificial intelligence
learning platform (Mean = 2.56, SD = 0.94).

Research Question Three: What are the
perceptions of undergraduate students about
Acrtificial Intelligence technology in open and
distance learning?
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Table 3. Undergraduate Students' Perception of
Artificial Intelligence Technologies for Open and
Distance Learning (N = 342).

SIN Items Mean | SD

1 | I utilize Al-
based
programs to
look for
academic
information.
2 | lutilize Alto
summarize
my lecture
notes.

3 | lutilize Al'in
assignment
preparation.
4 | lutilize Al to
enhance my
writing
skills.

5 | lutilize Al'in
problem
solving.

6 | lutilize Alin
discussions
online.

7 | lutilize Alin
examination
preparation.
8 | | constantly
utilize Al
learning
apps offered
by my
university.
Grand mean 3.22,0.72, High Awareness

Decision
Accepted

3.36 0.67

Accepted

3.18 0.74

Accepted

3.24 0.71

Accepted

3.32 0.69

Accepted

3.09 0.76

Accepted

3.28 0.72

Accepted

291 0.83

Accepted

341 0.65

The results shown in Table 3 show the
perceptions of the undergraduates about the use
of Atrtificial Intelligence technology in Open
and Distance Learning. From the table above, it
can be seen that all the response items have
mean values greater than the critical value of
2.50 which indicates positive perceptions of Al
technology. The response item which has the
highest mean value in the perceptions of the
students is that which states that "Al should be
a complement to lecturers and not a
replacement™ (Mean = 3.41, SD = 0.65). On the
other hand, the response item with the lowest
mean value is "Al may cause overdependence
on students” (Mean = 2.91, SD = 0.83).

Hoi: There is no significant difference in the
awareness of artificial intelligence technologies
used in open and distance learning among
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undergraduate students, with respect to
universities.
Table 4. One-way ANOVA Showing Difference in Students' Awareness by University.
Source Some of df Mean f Sig. Decision
Square square
Between Not
Groups 2.483 3 1.242 2.116 | 0.122 Significant
Within 198.946 | 338 0.587
Groups
Total 204.423 342

From the results depicted in Table 4, there
is no significant difference between the
awareness level of students from the three

Ho:: There is no significant difference in
utilization of artificial intelligence technologies

universities on the Artificial Intelligence for open and distance learning among
technologies (F(2,339)=2.116, p=.122>.05). undergraduate  students in relation to
This means that the null hypothesis is accepted. universities.
Thus, the awareness levels of the students from
the three universities are the same.
Table 5. One-way ANOVA Depicting the Difference in the Utilization among University Students.
Source Some of df Mean f Sig. Decision
Square square
Between 5.267 3 2.634 4.582 0.011 Significant
Groups
Within 194.958 338 0575
Groups
Total 200.225 342

It is evident from Table 5 that there was a
substantial difference in the use of the Artificial
Intelligence  technology =~ amongst  the
undergraduate students due to differences
between the universities they studied in
(F(2,339) =4.582, p =.011 < .05).

Hos: There is no significant difference in the
perception of artificial intelligence
technologies used in open and distance learning
among undergraduate students, with respect to
universities.

Table 6. One-Way ANOVA Showing Difference in Perception by University Students selected.

Source Some of df Mean f Sig. Decision
Square square
Between 1.972 3 0.986 1.634 0.197 Significant
Groups
Within 204.711 338 0.604
Groups
Total 206.683 342

In this instance, the particular result in
Table 4.6 indicates that there is no statistically
significant difference in the perception of
Artificial Intelligence  technology by
undergraduate students in the universities
(F(2,339) = 1.634, p = .197 > .05). Therefore,
the null hypothesis could not be rejected since
the perception of the undergraduate students in
the three universities is similar in regards to
Artificial Intelligence technology.
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SUMMARY OF FINDINGS

Below are the findings of the research study
carried out:

1. The awareness level of the Artificial
Intelligence technologies in Open and
Distance  Learning among the
undergraduate students was very high
(Grand Mean = 3.12).

The undergraduates employed the
Artificial Intelligence technologies in
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Open and Distance  Learning
extensively (Grand Mean = 3.04).

3. The undergraduates had very positive
attitudes  toward the  Artificial
Intelligence technologies in Open and
Distance Learning (Grand Mean =
3.22).

4. No significant difference existed
between the levels of awareness of the
Al technologies across students from
various universities (p > .05).

5. A significant difference exists between
the use of the Al technologies across
students from various universities (p
<.05).

6. No significant difference existed
between the attitudes of the Al
technologies across students from
various universities (p > .05).

7. The results tables and analysis above
follow the general form that is normally
followed in the theses written in the
M.Ed., M.Sc., and Ph.D. programs in
Nigeria. This is in line with your
methodology  (N=342, descriptive
statistics, criterion mean = 2.50, one
way ANOVA with a .05 significance
level).

CONCLUSION

The Conclusions concerning awareness, use,
and perception of the Al technology utilized in
ODL have been generated in the current
research with regard to the selected Nigerian
Universities. Through the analysis of the
obtained results, it could be said that the
students of all the selected universities had a
high level of awareness and use of Al
technologies and also had a positive perception
of the ability of Al technologies in supporting
learning and teaching in the ODL mode.
However, it could be concluded that although
there was no difference in the awareness and
perception of the students with respect to the Al
technology in the selected universities, there
were some differences with regard to the use of
Al technology. Conclusions made through the
results of the research demonstrate the
increasing role of Al technology as a learning
tool that is capable of providing personalized
learning, engaging the students, flexibility of
learning and assisting the learners in Open and
Distance Learning. However, the outcomes of
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this study suggest the need for improvement in
digital infrastructure at the higher education
institutions, which would involve proper
institutional support and responsible use of the
Al technology, thus enabling to enjoy all
benefits from the use of the Al within the
learning process. Nevertheless, even though the
research conducted has had positive features,
there were certain limitations that should be
pointed out. Firstly, this study was conducted in
only three Nigerian universities and therefore
cannot be applied to the entire higher education
sector in Nigeria. Secondly, considering the
design of the research and the data gathering
approach, the response bias can happen. Lastly,
there is no study conducted about the impact of
Al implementation on the academic
performance of students.

The future research should include the
involvement of more universities from different
geopolitical zones in Nigeria to improve the
validity of the study. The mixed methods
research or longitudinal research will provide
information about the experiences of students in
Artificial Intelligence technology. The future
research could explore the relationship between
the use of Al and performance, engagement,
digital literacy, self-regulation, and readiness of
the institution. The research could be conducted
among public and private universities and
within the African continent. The contribution
of the study to the body of knowledge is that the
study offers empirical data concerning the level
of awareness, use, and perception of the
Artificial Intelligence technology by the
undergraduate students enrolled in Open and
Distance Learning programs in Nigerian
universities. Differently from the existing
literature on the topic, which provides empirical
data on one university or one particular Al, the
current study presents empirical data about
several universities where the undergraduate
students have employed Al-enhanced learning
materials.
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