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Intelligent Tutoring Systems (ITS) are automated teaching tools that
leverage artificial intelligence to interact with students directly and deliver
customised learning experiences, substituting the instructional tasks typically
handled by human educators. However, a gap exists in understanding the
current state of ITS among pre-service teachers of Colleges of Education in
Nigeria. This research sought to investigate the awareness, readiness and
accessibility levels regarding ITS among pre-service teachers. Specifically,
the study examined: (i) the awareness level of ITS among pre-service
teachers; (ii) the readiness level of pre-service teachers towards ITS; and (iii)
the accessibility level of pre-service teachers to use ITS. The research
employed descriptive research of the cross-sectional survey design using a
quantitative approach. The population consisted all pre-service teachers in
all the Colleges of Education in North Central Nigeria. Multistage sampling
techniques were used to select the representative samples of 656 pre-service
teachers from the target population of 40,148 from 20 Colleges of Education
across six states and the Federal Capital Territory. Data were collected using
a researcher-designed questionnaire and were further analysed using
descriptive and inferential statistics. The significance level was set at 0.05,
and the instrument’s reliability and validity were ensured through expert
reviews and pilot testing. The study revealed that: i. Pre-service teachers are
moderately aware of Intelligent Tutoring Systems; ii. Pre-service teachers
have a positive readiness towards the use of ITS; iii. The finding implies that
college ownership and school of discipline, play a crucial role in influencing
the effective adoption of ITS. This study recommends training programmes
for pre-service teachers to enhance ITS awareness and readiness,
improvement of technological infrastructure to increase accessibility and
incorporation of collaborative tools to foster engagement among pre-service
teachers.
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1. INTRODUCTION

Education is a process that facilitates learning and the accumulation of knowledge, skills, values,
beliefs, and traditions. The methods of delivery include project-based learning, storytelling, discussions,
teaching, training, and direct experience (Kolawole, 2017). While education typically occurs under the
guidance of teachers, learners may also take the initiative to teach themselves. Education usually occurs in
formal or informal contexts, and any acquaintance that has a developmental impact on the way people think
or act is regarded as educational. In all of these, education is a must for every human being; therefore,
education is the bequest that a country can give to its nationals, which requires the incorporation of
technology with an appropriate teaching strategy to enhance learning and development of student
performance (Johnson et al., 2016).

The application of information and communication technology (ICT) has transformed instruction
and education around the world, ushering in the digital revolution. This has affected lecturers, students,
schools, curricula, and instructional methods. Teachers and instructors now transition from traditional
approaches to using ICT to support their roles, such as delivering instruction, managing courses, and
evaluating students. Technology and education are inextricably linked and mutually beneficial. (Cobanoglu,
2018). Technology is a major factor shaping Nigeria's educational setting. Most institutions are supporting an
increased level of technology use in the instructing and educating atmosphere by providing hardware like
tablets, projectors, as well as computers, enhancing internet access, and executing approaches to enhance
digital literacy for both educators and learners (Matthew et al., 2015). No country can progress beyond the
standard of its teachers. In line with this, Nigeria's educational system can be better improved by taking the
teacher education programme seriously and providing sufficient and up-to-date infrastructure that can
enhance a high standard in the delivery of technology-driven instructions at the teacher training institutions
(Famade et al., 2015).

It was opined by Baturay et al., (2017) that no technology can function on its own without human
efforts. Hence, the teacher's responsibility in the functionality of technology for teaching and learning cannot
be overemphasised (Marcel et al., 2020). The growth in technology can not replace the responsibility of a
human educator and bring an end to the teaching profession, technology will only build a future in which the
roles of teachers continue to develop and eventually transformed; one in which the teachers' time is used
more effectively and efficiently, and where their knowledge is best applied, leveraged and enhanced
(Fahimirad & Shakib, 2018).

Teachers are among the professionals who decide every nation’s economic, social, and political
future; they decide the mental, psychological, moral, and intellectual potential of all country’s people
(Abubakar & Garba, 2019). This is why Nigeria's education philosophy centres on the growth of individual
people into successful and efficient citizens who will eventually become agents of societal change at large
(Osokoya, 2017). The philosophy of Nigerian education can only be achieved in classroom settings with the
help of a professional teacher. This makes it imperative for any country which aspires to attain national
development to achieve a peaceful co-existence and lasting development to prioritize investment into human
development through the education and training of teachers (Ogunyinka et al., 2015).

Educator training programmes in Nigeria are entrusted with the duty of instructing both prospective
teachers (pre-service or trainee teachers) and in-service teachers equipped with the necessary skills and
expertise to thrive in their careers. (Abubakar & Garba, 2019). Laro 2017 opined that in Nigeria, professional
teachers are trained and certified by Colleges of Education, the National Open University of Nigeria
(NOUN), the National Teachers’ Institute and Faculties/Colleges of Education in Universities leading to the
attainment of Nigeria Education Certificate (NCE), Bachelor Degree in their various Disciplines (B.Sc.
Education, B.A. Education and Bachelor of Education B.Ed.).

The incorporation of Information and Communication Technology (ICT) into the teachers’ education
programme in Nigeria has been justified simply because ICT is the most powerful tool that a nation can use to
achieve self-reliance in education (Osokoya, 2017). Teachers need ICT to use modern teaching techniques with
technology-based tools and facilities, which is what the world expects (Bolaji & Ajia, 2022). Also, it was
opined that the use of ICT in education can be classified into two categories: ICTs developed specifically for
instructional purposes, and ICTs that are already in use for other purposes but can be used for instruction
(Bindu, 2016).

The expansion and adaptation of ICTs in terms of quality have changed the essence of education in
developed countries and have given room for opportunities to improve instructional and learning techniques in
tertiary institutions in Nigeria (Jumare, et al., 2017). ICT as a change agent has brought about improvements in
working practices, processing and sharing knowledge, teaching techniques, learning strategies, and scientific
research processes (Fisseha, 2012). ICT allows teachers to use more time with individual learners, with less
time to teach the whole class, thereby allowing students to do more self-regulatory work in compliance with
their schedule. The ICT resources used in education include social media (YouTube, Facebook, Twitter,
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WhatsApp, and so on) e-learning, virtual learning, cloud computing, and other emerging technologies such as
intelligent tutoring systems (Amosa et al., 2019). ICT has passed through various phases of growth and ICT
world is experiencing the emergence of a new trend in technology called artificial intelligence (Dahunsi &
Owoseni, 2015).

The field of Artificial Intelligence (AI), within computer science and technology, delves into the
development of intelligent machines, both software and hardware, that exhibit human-like capabilities in their
functioning and responses. Al machines are equipped to handle diverse tasks, such as voice and face
recognition, meaning derivation, teaching, learning, planning, creative thinking, and many more (Techopedia,
2019). Al provides a promise of true contact between humans and machines. When machines are intelligent,
they can receive requests, communicate, process data, and give conclusions; they can reason, analyse, and give
quick feedback; they can also perform intellectual processes and human characteristics like thinking ability,
significance discovery, generalizing, and learning from experience (Copeland, 2019; Thompson, et al., 2018).

This can be better done with the use of teaching and learning, which has a major benefit of Al to
education. Teaching and learning have been predominantly possible with the aid of Intelligent Tutoring Systems
(ITS) (Adelana et al., 2024; Ballantyne et al., 2021; Huang et al., 2022; Popenici & Kerr, 2017). Intelligent
Tutoring Systems are computerized teaching gears that leverage artificial intelligence to interact with students
directly and deliver customised learning experiences, replicating many of the instructional tasks typically
handled by human educators. Some of the instructional functions ITS performs are one-on-one student teaching,
student assessment, automated score grading, and personalised teaching. They can also provide timely feedback
to students, without the teacher’s presence (Ferster, 2017).

Lin et al. (2023) define ITS as a computer-based learning system that uses artificial Intelligence (Al) to
provide personalized and adaptive instruction for students by modelling students' psychological status, such as
motivation, emotion, and cognition, and prior knowledge. ITS can help teachers by putting learners in charge of
their learning activities to aid learners in developing self-regulation skills; others use pedagogical strategies for
scaffolding learning to challenge and support the learner appropriately (Luckin et al., 2016). Some ITS that are
currently used in education include eTeacher, Case maker, Teaching Works, Curriculum Builder, Memrise,
Chem Tutor, Physics Playground, ActiveMath, Algebra Tutor PAT, and ASSISTments (Keles et al., 2009;
Mahdi et al., 2016; Mahmoud & Abo El-Hamayed, 2016).

The development of Intelligent Tutoring Systems is not driven by the sole purpose of advancing
artificial intelligence, but rather by the noble goal of enhancing education and making a substantial influence on
the teaching and learning process (Hilles & Naser, 2017). ITS consists of four key components that work
together to provide effective instruction, namely: Domain Model, which serves as the knowledge base for the
ITS, containing the subject matter or teaching material that the system is designed to teach; Student Model,
which continuously assesses the learner's progress and understanding of the subject matter. It analyzes the
student interactions with the system, including their responses to questions, attempts at solving problems and
overall engagement; the Tutor Model, with the model acting as the decision-making engine of the ITS, using
information from the domain model and the student model to determine the most suitable teaching methods and
interventions for each student; User Interface Model, this model provides the means for communication
between the student and the ITS, it typically involves a graphical user interface (GUI) that presents the learning
content, interactive exercises and feedback in a way that is engaging and simple to comprehend for students
(Mahdi, et al., 2016). Fodouop (2024) opined that the effectiveness of ITS in supporting students with varying
levels of programming experience.

The domain model serves as a repository for knowledge about the specific teaching material or subject
matter, such as English Language, Computer Studies, Mathematics, Commerce, and Biology. It encapsulates
the understanding of the subject and mirrors the expertise of a domain specialist. While some literature equates
the domain model with an expert model, other works maintain that these two models are distinct entities.
Numerous tasks can be performed by the expert domain, for example, it serves as a warechouse of knowledge
and activities used for instructional delivery, and it also acts as a norm for student performance assessment and
error detection (Nkambou et al., 2020). Domain models exhibit a wide range of structural and complexity levels,
ranging from organized to unstructured and from straightforward (clearly defined) to intricate (Al-Aqgbi, 2022).

The student model deals with student actions and provides a comprehensive reflection of students’
cognitive and emotional psychology domains. Its aim is to supply the information that would be used to
evaluate the conditions for modifying feedback (Chen et al., 2022). It sends data to the tutor model. The main
objective of the student model is to equip the system with a baseline understanding of each student, enabling it
to respond effectively, capture student interest, and foster learning. The student model can be considered an
extension of the domain model. It serves as the core component of the ITS, paying close attention to the
students’ cognitive and psychomotor states, as well as their development throughout the instructional process.
Any deviation between the student model and the domain model triggers an error detection or flagging
mechanism within the programme (Marouf, 2021).
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The tutor model is the ITS component that is in charge of creating and directing instructional delivery
to students. This collates data from domains and student models and makes resolutions about tutoring
approaches and behaviour. Oliveira and Nascimento (2022) proposed that this module interacts with the student
information in conjunction with teaching objectives to determine the most appropriate instructional activities
may include clarifications, support, hints or alternative tasks.

The user interface model serves as the bridge between the student and the ITS, facilitating
communication via a graphical user interface and in some cases, a sophisticated modelling of the task domain.
This model orchestrates the interaction between the system and the learner, seamlessly converting between the
system’s internal representation and an interface language that the student understands. Gharehchopogh and
Khalifelu (2021) and Mahdi et al. (2023) emphasised the user interface model’s role as the primary point of
contact between students and the ITS, enabling them to engage in meaningful conversations and interactions.
ITSs like AutoTutor and Atlas employ various human-like communication approaches, including spoken or
textual explanations. The user interface significantly impacts learning outcomes, as it encompasses the features
of the other tutors and contributes to a rich interface design. Conversely, a poorly designed interface can hinder
the entire process. The ITS interface must effectively capture student characteristics, such as motivation, as well
as interpret their responses, including text and expressions.

Student
Module

Intelligent
L Tutoring Boman
System

Pedagogy/ Tutor
Module

Figure 1: The Architecture of an Intelligent Tutoring System.
Source: Owolabi and Adetumbi. (2021, p.18)

Figure 1 shows the architecture of an Intelligent Tutoring System. These four models enable ITS to
monitor, adapt, and respond dynamically to individual learners' needs, promoting a self-paced and mastery-
oriented learning experience. Within the context of this study, ITS refers to adaptive and Al-driven learning
systems designed to support pre-service teachers' acquisition of pedagogical competencies in Colleges of
Education, and their awareness.

Awareness is the state of being conscious about something (Carden et al., 2022; Hribernik et al., 2021).
More so, it is used in this study to mean the condition of having the knowledge that ITS exists. Awareness is a
precursor to readiness to use ITS by pre-service teachers for teaching and learning (Erdemir & Kandil-ingeg,
2016). This was well established in a study that investigated mathematics trainee teachers’ innovation,
awareness, and views regarding ITS. The study reviewed that mathematics trainee teachers are not aware that
ITS can be used for instructional purposes, which consequently reduces their readiness to utilise it for their
future teaching and learning. Effective implementation of ITS hinges on user awareness and readiness, which
directly impacts its adoption and utilization.

Readiness as relates to accessibility involves evaluating the existing infrastructure, policies, and
practices to identify areas that may present barriers to inclusive learning. This process includes assessing
physical environments, technological compatibility, and the inclusivity of instructional materials. Ensuring
accessibility has emerged as a critical facet of educational technology development. Accessibility, in this
context, extends beyond traditional notions of physical entry and encompasses the design considerations that
facilitate the inclusion of learners with diverse needs and abilities (Smith et al., 2018). As the educational
landscape undergoes a dynamic shift towards inclusivity, addressing accessibility concerns within ITS has
garnered heightened attention from researchers and educators alike.

The College of Education is a specialized higher institution established with the mandate of producing
qualified teachers for primary and secondary levels of education. In Nigeria, they primarily offer the Nigeria
Certificate in Education (NCE), which serves as the minimum teaching qualification (Garba et al., 2018).
Akintayo et al. (2022) noted that pre-service teachers are individuals currently undergoing training in teacher
education programmes before joining the teaching profession. Their readiness is crucial because it determines
not only their mastery of subject matter but also their competence in integrating modern teaching strategies and
technologies into classroom activities.

Gender-related disparities in technology adoption and utilisation have attracted the interest of
numerous researchers, thereby prompting studies to investigate the extent of these differences. Gender, as a
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variable, can influence the awareness and readiness of pre-service teachers toward the utilisation of ITS for
teaching and learning (Teo et al., 2015).

Area of specialisation, school of discipline, and institution ownership are among the demographic
factors that determine pre-service teachers’ awareness, readiness, and accessibility levels toward the usage of
ITS. Pre-service teachers in Nigerian Colleges of Education stand at a critical juncture, poised between the
excitement of embarking on a teaching career and the challenges of navigating an ever-changing educational
landscape, where they must reconcile theoretical knowledge with practical application, and adjust to the diverse
needs of 21st-century learners. Equipping pre-service teachers with the essential skills and expertise to adapt to
the changing educational landscape is essential. Intelligent Tutoring Systems (ITS) offer a promising avenue to
enhance pedagogical approaches. This study offers a novel contribution by examining the awareness, readiness,
and accessibility levels of ITS among pre-service teachers of Colleges of Education in North Central Nigeria, a
context largely underexplored in educational technology research. It provides inferential evidence of a
significant difference in ITS adoption based on institutional ownership and area of specialization.

However, a gap exists in understanding the current state of ITS adoption among this specific group.
The main purpose of this study was to investigate colleges of education pre-service teachers’ awareness,
readiness, and accessibility levels with intelligent tutoring systems in North-Central, Nigeria. The study

specifically:

L. Determined the awareness level of pre-service teachers on intelligent tutoring systems;

2. Investigated the readiness level of pre-service teachers toward the use of intelligent tutoring systems;
3. Assessed the accessibility level of pre-service teachers to use intelligent tutoring systems.

2. METHOD

The study employed the quantitative approach, using a descriptive research design of the cross-
sectional survey type. The population for this study was all pre-service teachers in the Colleges of Education
in Nigeria, while the target population was restricted to pre-service teachers in Colleges of Education in
North-Central, Nigeria, which are estimated to be 110,453. There are 60 Colleges of Education in the North-
Central Zone of Nigeria, comprising five, 14, and 41 federal, state, and privately owned colleges,
respectively, across the six States and the Federal Capital Territory in the North-Central, Nigeria. The States
are Benue, Kogi, Kwara, Nassarawa, Niger, Plateau, and the Federal Capital Territory, Abuja. A multistage
sampling technique was employed to determine the participants (see Table 1). The first sampling stage was a
purposive technique, which was used to select 20 Colleges of Education across six states.

Table 1. Distribution of Colleges of Education in the North-Central Zone based on Ownership

Ownership Federal State Private Total
Number of COE 5 14 41 60
% Representation 8% 23% 69% 100%

The total number of pre-service teachers in the 20 purposively selected Colleges of Education in
North-Central, Nigeria, based on ownership, amounted to 40,148 pre-service teachers. Research Advisor
(2006) was used to determine the sample size from the population, and the sample size was 655 at a
confidence level of 0.05. In the second stage, random sampling was adopted to select the representative
sample across the 20 Colleges of Education based on the sample size. Therefore, proportional sampling was
used to determine the percentage representation in the sample size, which is 655. A total of 109 respondents
were randomly selected from Federal Colleges of Education, and 325 and 222 participants were randomly
selected from State and private Colleges of Education, respectively. The total sample size was 655, and this
was in line with The Research Advisors (2006) at a confidence level of 0.05, with a degree of accuracy, and
there was an additional entry during the administration of the instrument via WhatsApp, making it 656.

The instrument for this study was a researcher-designed questionnaire. The questionnaire was
designed to specifically reflect on the various research questions of the study. The questionnaire was made up
of five sections: A-E. Section A seeks respondents’ demographic information; pre-service teachers’
institution, college ownership, year of study, school of discipline, and gender. Section B was designed to seek
information on the respondents’ awareness level of intelligent tutoring systems, and it consists of 10 items.
The response mode was; highly aware (HA), moderately aware (MA) not aware (NA), while section C
includes 10 items designed to seek information on the respondent’s readiness level to use intelligent tutoring
systems with Likert Scale response modes of extremely ready (ER), moderately ready (MR), slightly ready
(SR) and not ready (NR). Therein, section D includes 10 items designed to seek information on the
respondent’s accessibility level of intelligent tutoring systems. This section response mode was frequently
accessible (FA), occasionally accessible (OA), rarely accessible (RA) and never accessible (NA) and section
E includes 10 items designed to seek information on the respondent’s interactivity level of intelligent tutoring
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systems with Likert Scale response modes of extremely interactive (EI), moderately interactive (MI), slightly
interactive (SI) and not interactive (NI).

To ensure the construct, content, and face validity of the questionnaire, it was reviewed by experts,
and the reliability of the instruments was assessed using a split-half procedure. This was carried out through a
pilot group of 50 pre-service teachers at a College of Education located outside the locale of this study. The
collated data via the Google form was analysed using descriptive and inferential statistics. Frequency counts
were employed to answer the demographic characteristics of the respondents, while means and percentages
were used to analyze the answers to the research questions.

3. RESULTS AND DISCUSSION
3.1. Results

This section presents the data analysis and results obtained from the study on awareness, readiness,
and accessibility levels of intelligent tutoring systems adoption among pre-service teachers of colleges of
education.

Table 2. Distribution of respondents based on gender

Gender Frequency %
Male 385 58.70
Female 271 41.31
Total 656 100.0

Table 2 illustrates the gender distribution of the 656 respondents, with 385 being male (58.70%) and
271 females (41.31%). This signifies a higher proportion of male respondents compared to females, with
males making up almost 60% of the total respondents.

Table 3. Distribution of respondents based on Institution ownership

Institution Ownership Frequency %

Federal 109 16.62
State 325 49.54
Private 222 33.84
Total 656 100.0

Table 3 illustrates how the respondents were distributed based on the ownership of their institutions,
totaling 656 participants. It shows that 109 respondents (16.60%) were from federal institutions, 325
respondents (49.51%) were from state institutions, and 222 respondents (33.80%) were from private
institutions. This distribution indicates that nearly half of the respondents are from state institutions, making
it the most represented category. Federal institutions have the smallest representation, with only about one-
sixth of the respondents, while private institutions make up approximately one-third of the total respondents.

Table 4. Distribution of respondents based on Academic level

Level Frequency %
NCE 1 155 23.60
NCE II 320 48.80
NCE III 181 27.60
Total 656 100.0

Table 4 shows the distribution of respondents based on academic level, with a total of 656
participants. The majority of respondents, 320 (48.80%), are in NCE II, indicating that nearly half of the
surveyed individuals are at this intermediate academic level. NCE I comprises 155 respondents, accounting
for 23.60% of the total, while NCE III includes 181 respondents, representing 27.60%. This distribution
shows a higher concentration of students in NCE II, followed by a fairly even split between NCE I and NCE
1.

Table 5. Distribution of respondents based on the School of Discipline

School of Discipline Frequency %
Science 195 29.70
Arts and Social Science 146 22.30
Language 214 32.60
Vocation and Technical Education 101 15.40
Total 656 100.0
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Table 5 presents the distribution of respondents according to their school of discipline, totaling 656
respondents. The largest group specialized in Language, comprising 214 respondents, which accounts for
32.60% of the total. Following this, the Science specialisation includes 195 respondents, representing
29.70%. Arts and Social Science specialists form the third largest group with 146 respondents, making up
22.30%. Finally, the Vocation and Technical Education specialisation has the fewest respondents, with 101
individuals, or 15.40% of the total.

3.1.1. The awareness level of pre-service teachers on Intelligent Tutoring Systems

Table 6. Awareness level of pre-service teachers on Intelligent Tutoring Systems

HA MA SA NA
S/N  Item F % F % F % F % Mean

1 I have heard the term “Intelligent Tutoring 329 50.2 246 37.5 62 9.5 19 2.9 3.35
Systems”.

2 Ican provide a basic definition of ITS. 248 37.8 310 473 78 11.9 20 3.0 3.20

3 I am familiar with some examples of 241 36.7 260 39.6 137 20.9 18 2.7 3.10
existing ITS used in education.

4 I am aware of the potential benefits of 310 473 231 352 97 14.8 18 2.7 3.27
using ITS in the classroom.

5 I am aware of the potential challenges 271 413 251 383 105 16.0 29 4.4 3.16

associated with using ITS.

6 I am familiar with the basic principles of 245 373 255 38.9 132 20.1 24 3.7 3.10
ITS

7 T am aware that ITS can be used for 268 40.9 265 40.4 105 16.0 18 2.7 3.19
teaching and learning

8 T am aware that ITS is a Collaborative tool 229 349 274 41.8 128 19.5 25 3.8 3.08

9 I am aware that ITS is a valuable tool for 265 40.4 257 39.2 111 16.9 23 3.5 3.16
teachers' education.

10 Ibelieve ITS will play a significant role in 278 42.4 264 40.2 92 14.0 22 34 3.22
the future of education.
Average mean 3.18

Table 6 evaluates the awareness levels of pre-service teachers regarding Intelligent Tutoring
Systems, categorised into four levels: Highly Aware (HA), Moderately Aware (MA), Slightly Aware (SA),
and Not Aware (NA). Each item represents a different aspect or component of Intelligent Tutoring Systems.
The frequencies and percentages indicate how many respondents fall into each awareness category, along
with the mean awareness score for each item. A majority of respondents have heard the term “Intelligent
Tutoring Systems” (50.2%), with a mean score of 3.35. A significant number can provide a basic definition
of ITS (47.3%) with a mean score of 3.20, and are familiar with examples of ITS used in education (39.6%),
scoring 3.10. Many are aware of the potential benefits (47.3%) and challenges (41.3%) of using ITS in the
classroom, with mean scores of 3.27 and 3.16, respectively. Awareness of ITS as tools for teaching and
learning (40.9%) and their collaborative nature (41.8%) show mean scores of 3.19 and 3.08. Additionally,
respondents acknowledge ITS as a valuable tool for teacher education (40.4%) and believe they will play a
significant role in the future of education (42.4%), with respective mean scores of 3.16 and 3.22. Overall, the
average mean score is 3.18, indicating a moderate level of awareness about ITS among pre-service teachers.

3.1.2. The readiness level of pre-service teachers to use Intelligent Tutoring Systems

Table 7 illustrates the readiness level of pre-service teachers to use Intelligent Tutoring Systems,
divided into four categories: Extremely Ready (ER), Moderately Ready (MR), Slightly Ready (SR), and Not
Ready (NR). Each item reflects a different dimension of readiness, with frequencies and percentages
indicating the distribution of responses, along with the mean readiness score for each item. A majority,
55.2%, feel prepared to use ITS for their learning, with a mean score of 3.41. Interest in attending workshops
and training sessions on ITS is also high (54.0%), scoring 3.18. Many are willing to integrate ITS into their
lesson plans (41.0%) with a mean score of 3.11 and believe they possess the pedagogical knowledge to use
ITS for specific learning objectives (39.9%), scoring 3.14. Confidence in assessing student learning through
ITS-generated data and feedback stands at 38.9%, with a mean score of 3.13. A willingness to invest time
and effort in learning and practising ITS usage (40.1%) and seeking support and training (39.3%) show mean
scores of 3.16 and 3.09, respectively. Collaboration with colleagues on using ITS is considered by 39.3%,
with a mean score of 3.07. Interest in learning more about ITS and their potential in education is high
(43.8%), scoring 3.21, and many believe they have the necessary technological skills to operate ITS (42.4%)
with a mean score of 3.21. The overall average mean score is 3.17 suggesting a high level of readiness among
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pre-service teachers, with a substantial number feeling extremely or moderately prepared to integrate
Intelligent Tutoring Systems into their teaching practices.

Table 7. Readiness level of pre-service teachers to use Intelligent Tutoring Systems

HA MA SA NA
S/N  Item F %, F % F % F % Mean
1 I am prepared to use ITS for my learning 362 552 215 328 62 9.5 17 2.6 3.41
2 lam interested in attending workshops and training 217 33.1 354 540 74 1.3 11 1.7 3.18

sessions on ITS

3 I will integrate ITS activities into my existing lesson 236 36.0 269 410 135 20.6 16 24 3.11
plan

4 I believe I have the pedagogical knowledge to use ITS 262 399 244 372 128 195 22 34 3.14
to achieve specific learning objectives.

5 I am confident in assessing student learning through 255 389 255 389 122 186 24 37 3.13
data and feedback generated by ITS.

6 I will invest time and effort in learning more about 263 40.1 251 383 125 19.1 17 2.6 3.16
and practicing the use of ITS

7 I am open to seeking support and training to enhance 241 36.7 258 393 132 20.1 25 3.8 3.09

my expertise and comfort level with ITS.

I will collaborate with my colleagues on using the ITS 236  36.0 258 393 132 20.1 30 4.6 3.07

9 I am interested in learning more about ITS and its 287 438 244 372 98 149 27 41 3.21
potential in education.

10 Ipossess the necessary technological skills to operate 278 424 257  39.2 99 151 22 34 3.21
and manage ITS.
Average mean 3.17

o]

3.1.3. The accessibility level of pre-service teachers toward Intelligent Tutoring Systems

Table 8 evaluates the accessibility level of pre-service teachers towards Intelligent Tutoring
Systems, categorised into Frequently Accessible (FA), Occasionally Accessible (OA), Rarely Accessible
(RA), and Never Accessible (NA). Each item represents different aspects of accessibility, with frequencies
and percentages illustrating the distribution of responses, along with the mean accessibility score for each
item. A majority of respondents, 54.6%, find ITS accessible to support their learning process, with a mean
score of 3.42. Access to ITS relevant to their field is noted by 46.6%, with a mean score of 3.21. Learning
resources offered by ITS are accessible to 38.1% of respondents, scoring 3.07. Access to ITS-related
technology and equipment is indicated by 39.9%, with a mean score of 3.15. The content structure and
organization in ITS are accessible to 45.6%, with a mean score of 3.10. ITS are still considered accessible
despite technical issues by 41.0% of respondents, scoring 3.08. All features of ITS are accessible to 40.7%,
with a mean score of 3.10. The integration of curriculum content makes ITS accessible to 39.2%, with a
mean score of 3.05. Collaborative learning with peers using ITS is common for 39.3% of respondents,
scoring 3.14. Prompt feedback from ITS on ambiguous concepts is appreciated by 42.1% of respondents,
with a mean score of 3.20. Overall, the average mean score is 3.15, indicating a moderate level of
accessibility to ITS among pre-service teachers.

Table 8. The accessibility level of pre-service teachers towards Intelligent Tutoring Systems?

HA MA SA NA
S/N  Item F % F o, F o, F % Mean

1 Intelligent Tutoring Systems are accessible to support 358 546 232 354 51 7.8 15 23 3.42
my learning process.

2 I have access to Intelligent Tutoring Systems relevant 252 38.4 306 466 84 12.8 14 2.1 3.21
to my field.

3 I have access to the learning resources offered by 235 35.8 250 38.1 151 23.0 20 3.0 3.07
Intelligent Tutoring Systems

4 Thave access to ITS-related technology and equipment 262 399 256 39.0 114 174 24 37 3.5
(e.g., computers and tablets).

5 The content structure and organization in ITS are 222 33.8 299 456 113 172 22 34 3.10
accessible

6 Where technical issues are experienced, ITS are still 231 35.2 269 41.0 134 204 22 34 3.08

7 All the features of intelligent tutoring systems are 239 36.4 267 40.7 126 192 24 37 3.10

8  The integration of curriculum content makes ITS 227 346 257 392 149 227 23 35 3.05

9 How often do you use access to intelligent tutoring 258 393 257 392 117 178 24 3.7 3.14

systems for collaborative learning with peers?

10 Prompt feedback by ITS to ambiguous concepts inmy 276  42.1 252 384 110 16.8 18 2.7 3.20
course of study encourages the
Average mean 3.15

Note: High 3.26-4.00, Moderate 2.51- 3.23, Average 1.76- 2.50, Low 1.00- 1.75
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3.2. Discussion

The findings of this study indicated that pre-service teachers are moderately aware of Intelligent
Tutoring Systems. This finding highlights that the knowledge pre-service teachers have about artificial
intelligence, like Intelligent Tutoring Systems, is average. This could affect pre-service teachers' readiness to
use Intelligent Tutoring Systems for teaching and learning. This finding conforms with Edumadze et al.
(2019), who state that students are aware of the existence of technology-driven instructions since they have
heard of the term ICT tools. The study sheds light on the crucial aspect of pre-service teachers’ awareness
and readiness to integrate ITS into their teaching practices. The moderate level of awareness highlighted in
the finding suggests a need for targeted training and professional to enhance their competence in leveraging
Al-driven tools for effective teaching and learning outcomes.

The study showed that pre-service teachers have a positive readiness to utilise Intelligent Tutoring
Systems. The positive readiness means pre-service exhibits are ready to experiment with Intelligent Tutoring
tools for learning and teaching. This finding is in agreement with Saleem et al. (2016), indicating that pre-
service teachers’ readiness to use Intelligent Tutoring Systems is high. It suggests that upcoming educators
are open to leveraging Al-driven tools to enhance teaching and learning outcomes.

Pre-service teachers find Intelligent Tutoring Systems highly accessible. This finding is in line with
Bassami's (2019) finding that the attitudes of university undergraduate students and students’ accessibility to
technology tools in the teaching and learning process were positive. This supported the earlier findings of
Ilechukwu (2020) that accessibility and interactivity provide valuable insights into students’ experiences with
technology tools in tertiary institutions. The result of the study highlighted that pre-service teachers have a
moderate level of interactivity with Intelligent Tutoring Systems. This indicates that pre-service teachers can
interact with Intelligent Tutoring Systems.

4. CONCLUSION AND RECOMMENDATIONS
The study investigated the awareness, readiness, accessibility, and interactivity levels of intelligent
tutoring systems adoption among pre-service teachers of colleges of Education. The study concluded that
pre-service teachers have a moderate level of awareness and readiness to utilise Intelligent Tutoring Systems
and that they find Intelligent Tutoring Systems highly accessible.
Based on the findings of the study, the following recommendations were made:

1. Training programmes should be organized for pre-service teachers, as this will increase their awareness of
ITS.

2. Pre-service teachers should have a positive readiness to utilise intelligent tutoring systems for teaching
and learning.

3. Technology infrastructure should be provided for pre-service teachers, as this will increase their access to
ITS.
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