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Abstract

Artificial Intelligence (Al) as well as digital competence have been
revealed to be one of the forces driving the education sector around
the world. The study determined the influence of AI awareness and
digital competence on the technological pedagogical content
knowledge of final year pre-service science teachers in the
Southwestern, Nigeria. The study adopted descriptive survey
research design. Population for the study comprised all final year
pre-service science teachers in federal universities in southwestern,
Nigeria. Sample size consisted of 150 respondents which were
selected from three federal universities in the region. A structured
questionnaire was used as the instrument for data collection for the
study. The instrument was validated by experts, trial tested and the
reliability was tested using Cronbach Alpha. The instrument had
three sections of Technological Pedagogical Content Knowledge
questionnaire; awareness of Al specifically for education purpose
and Digital competence scale with reliability index of 0.72, 0.81 and
0.76 respectively. The findings of the study showed that there was a
moderate level of awareness of AI among the respondents (x= 3.53).
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The level of Digital competence of the teachers was high (x= 3.94).
The study further revealed that there is a significant influence of Al
awareness and digital competence on the Technological Pedagogical
Content Knowledge of preservice final year science teachers in
federal universities in southwestern Nigeria (F = 14.281, p < 0.05).
The study concluded that pre-service science teachers need Al
awareness and digital competence to build their Technological
Pedagogical Content Knowledge.

Keywords: Artificial Intelligence, Education, TPCK, Digital
Competence, Pre-Service Teachers

Introduction

With the rapid progress of digital technologies, the education sector is
also witnessing a significant transformation in all aspects of society.
Artificial Intelligence (AI) is one of the most significant
technological breakthroughs of recent times, changing how teaching,
learning, assessment, and educational management are performed.
Al is a way of computer systems or machines learning, reasoning,
problem-solving, processing language, making decisions and
recognising patterns, which are normally the capabilities of human
intelligence (Jackson, 2019; Nwosu et al., 2024). New opportunities
have arisen with the growing availability of Al-powered educational
tools, including ChatGPT, Gemini, DeepSeek, Kahoot, Quizizz,
Curipod, Eduaide, and Magic School, and several other Al tools some
of which have been made to solve specific educational problems
(ElSayary et al., 2025; Younas et al., 2025). These Al tools are
expected to aid in improving instructional delivery, enhancing
learner engagement, personalizing learning experiences, and
supporting teachers to undertake their professional duties more
effectively.

Al has emerged as a transformative force in global education
systems, particularly in the delivery of science instruction (Okunade,
2024). Contemporary research demonstrates that Al-driven tools
such as intelligent tutoring systems (e.g., DreamBox), adaptive
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learning platforms (e.g., Khan Academy), and automated assessment
technologies can enhance learning outcomes (Liu et al., 2026; Patel
& Thompson, 2023; Roschelle, 2017). According to Mohammed et
al. (2025), the growth and spread of digital technologies have
transformed how modern society works. One major part of this
change is Al, which is becoming very important because of its ability
to improve teaching and learning methods. Presently, Al is no longer
just an idea; it is already being used in schools and classrooms
(Okunade, 2024). Al technologies are applied through different tools
that help improve teaching. For example, intelligent tutoring systems
can give students personalized support by adjusting to their learning
needs. Automated assessment tools such as Quizizz also make
grading easier by providing quick feedback and reducing teachers'
workload. In addition, learning analytics help teachers understand
students' learning patterns, while adaptive learning systems adjust
lesson content to suit each learner. All these Al tools help to make
education more effective, inclusive, and suitable for today's digital
world (Adigun & Ojomo, 2025). Nwafor et al. (2023) however, noted
that a 21st century teacher needs digital technology Al's role in
education is part of the greater digital transformation of education.
Digital technologies are widely used to support the process of
teaching, learning, communication, collaboration, assessment and
content production in educational institutions (Okunade, 2024).
Teachers are therefore expected to have good knowledge of the
subject area, to have pedagogical skills, and to learn technological
skills that enable them to work well in a technology-laden learning
environment. The ability of teachers to understand, embrace, and
apply new technologies to enhance learning is a major factor in the
successful implementation of technology in the school (Ajani, 2024).

Digital competence is one of the competencies needed for the
effective use of technology. According to Kiryakova and Kozhuarova
(2024), digital competence relates to the knowledge, skills, attitudes
and confidence needed to use digital technologies safely, critically,
creatively and effectively to learn, to teach, to communicate and to
develop professionally. Digital competence according to
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Ogunbodede et al.,, (2023) is defined as the set of skills,
understanding and outlooks required to effectively use digital tools
and resources for communication, problem-solving and information
management. Digital competent teachers are more likely to use
digital tools effectively, embrace technological innovations and
engage students in meaningful learning (Aliyu & Muhammad, 2025).
Digital competence has become a basic competency for teachers in
the 21st century, especially in science education, where science
teaching and learning increasingly rely on technological tools for
simulations, virtual laboratories, data processing/comparison,
content generation and collaborative learning. Science education in
the context of this study refers to the learning of science education
courses in universities. That is, the studying of courses like Physics,
Chemistry and Biology education courses, preparing teachers to
teach these subjects in secondary schools.

Technological Pedagogical Content Knowledge (TPCK) is closely
related to digital competence, and it was developed based on the
model of Technological Pedagogical Content Knowledge (TPC-K)
proposed by Mishra and Koehler (2006). TPCK is the teacher's
ability to use technology, pedagogy and content knowledge in an
integrated way for facilitating learning (Olori & Saka, 2024). The
framework acknowledges that technological expertise is not enough
for effective technology integration; teachers need to be aware of
how technology can be used in conjunction with the right
pedagogical practices and content knowledge, to enhance student
learning outcomes. Teachers with good TPCK are better equipped to
make decisions about technology use, to create learning experiences
that make sense in technology-enhanced classrooms, and to meet the
learning needs of students in the varying contexts of technology-
enhanced classrooms (Priyanda etal. 2025).

As Al technologies become more prevalent in the field of education,

teachers' competencies continue to increase (Okunade, 2024). In
addition to general digital skills, teachers are now expected to have a
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grasp of the capabilities and limitations of Al tools, as well as how
and when they can be used in the classroom. The awareness of Al has,
therefore, emerged as a crucial part of the digital age teacher
preparation. Al awareness is defined as the awareness,
understanding, familiarity and recognition of Al technology and its
applications in the education context (Olugbuyi et al., 2026).
Teachers who know about Al technologies are more likely to
brainstorm new ways to use them in instruction, consider whether
they can be used in the classroom, and effectively leverage Al tools in
instruction (Kim, 2024).

Addressing the challenge of effectively incorporating Al-powered
technologies into educational settings, research has focused on
examining how well prospective educators are equipped to do so
(Eke, 2024; Okunade, 2024). Given the significance of Al in
education, there has been an interest in understanding the readiness of
future teachers for the effective use of these Al-powered tools (Eke,
2024). Many students and educators know about Al tools like
ChatGPT, Gemini, DeepSeek, and other general-purpose tools
(Younas et al., 2025), but not as many know about specialized
education Al tools. This creates a significant challenge as the
effectiveness of the use of Al in education relies heavily on teachers'
knowledge, engagement and ability to utilize such technologies. If
pre-service teachers lack the awareness and understanding, they
might not be able to make the most of the possibilities that Al brings
to improve teaching and learning. In recent years, the drive for digital
transformation in education has picked up momentum in Nigeria
(Agidani, 2021). In recent years, the introduction of Information and
Communication Technologies (ICTs) in the academic programmes of
the universities and teacher education institutions has been growing
in number, and the intention is to equip students for the new
educational context. While pre-service teachers have a certain level
of basic digital skills (Onanuga & Saka, 2025; Akpan, 2024), there
are several questions concerning their knowledge of educational Al
tools, their digital competence and preparedness to use new
technologies in teaching profession. These concerns are especially
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relevant to science education, as technology is an important enabler
for inquiry-based learning, experimentation, visualization of abstract
concepts and scientific problem-solving. A few empirical studies
have focused on various facets of the awareness of Al, digital
competence, and technology integration among teachers and
students (Madu & Musa, 2024; Anaso & Anaso, 2025; Egere et al.,
2025; Onanuga & Saka, 2025; Akpan, 2024) with more emphasis
placed on students at secondary school level and also teachers at this
level with little targeting awareness of pre-service teachers to the
efficacy of Al technology to the teaching profession. Also, there are
dearth of literatures to address the Al awareness for educational
purpose and their digital competence as predictors the TPCK of pre-
service science teachers in universities in Nigeria. Addressing these
gaps is particularly important due to the perceived increase in the
integration of Al technologies. Teacher education programmes must
be equipped with empirical evidence that can guide curriculum
development, professional training initiatives, and policy decisions
aimed at preparing future educators for technology-rich teaching
environments. Without such evidence, efforts to integrate Al into
education may fail to achieve their intended outcomes.

It is against this background that this study investigated Al
awareness, digital competence, and TPCK among pre-service final-
year science teachers in federal universities in Southwestern Nigeria.
Specifically, the study sought to assess the level of Al awareness for
educational purposes among pre-service science teachers, determine
their level of digital competence, and examine the influence of Al
awareness and digital competence on their TPCK. By addressing
these objectives, the study contributes to the growing body of
knowledge on teacher preparedness for Al-enabled education and
provides valuable insights for teacher educators, curriculum
planners, policymakers, and educational stakeholders seeking to
enhance the quality of science teacher education in Nigeria.

Purpose of the Study
The general aim of the study was to determine the influence of Al
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awareness and digital competence on the TPCK of final year pre-
service science teachers in federal universities in Southwestern,
Nigeria. Specifically, the study:

a. accessed the level of Al awareness for education among pre-
service final year science teachers in federal universities in
southwestern Nigeria;

b. investigated the level of digital competence of preservice
final year science teachers in the study area; and

c. determined the influence of Al awareness and digital
competence on the TPCK of pre-service science teachers in
the study area.

Methodology

The study adopted the descriptive survey research design. The
population for the study was all pre-service science teachers in
federal universities in Southwestern, Nigeria. Specifically, final year
students of science (Physics, Chemistry and Biology for 2024/2025
academic session) education students were the targeted population
for the study. This is because these are students that have passed
through different pedagogical training and processes and should be
ready to move to the in-service status.

The sample for this study comprised 150 pre-service science teachers
which were selected using multi-stage sampling procedure. There are
only six federal universities in Southwestern, Nigeria offering
education courses from which only five of them offer science
education courses (2024/2025). From the five universities, three
universities were selected using simple random sampling technique.
From the three selected institutions, 50 final year students studying
science education courses (Physics, Chemistry and Biology) were
selected using the convenience sampling technique making a total of
150 respondents selected as the sample for this study. This is because
of the low number of science education students in federal
universities in Nigeria. However, only 126 copies of questionnaire
were retrieved making 84% retrieval rate.
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A well-structured questionnaire was used as the instrument of data
collection for the study. The questionnaire had four Sections. Section
A collected data on the demographic characteristics of the
respondents. The demographic characteristics that were assessed
included sex, age and name of school. Section B contained
questionnaire items on TPCK. The items of the section were adapted
from Schimdt et al. (2009). It contained 15 questionnaire items that
were designed on a four point-Likert scale of Strongly Agree, Agree,
Disagree and Strongly Disagree. Section C contained questionnaire
on the awareness of Al tools which are used for education purpose. In
this section, eight Al tools were listed, and the respondents were
asked to pick the extent to which they are aware of the Al tools which
were developed for education purpose. The section was on five-point
Likert-Scale of 5 = To a very large extent 4 = To a large extent 3 =
Moderately 2 = Not sure I can use it 1 = Not at all. Section D was
designed to collect data on digital competence of the respondents.
This section contained questionnaire items that collected data on the
extent to which teachers can make use of digital technology for
teaching and learning process. Respondents were required to indicate
the extent to which they could make used of these digital technologies
for teaching and learning process. The questionnaire items were on
five-point Likert-scale of 5 = To a very large extent 4 = To a large
extent 3 =Moderately 2=Not sure I canuse it | =Notatall.

The items of the questionnaire were validated by experts in
curriculum studies/science education and also experts in test and
measurement. The instrument was pilot tested and reliability was
carried out using Cronbach Alpha. The section B had a reliability
index of 0.72, Section C had a reliability index of 0.81 while section
D had a reliability index of 0.76. This indicates that the research
instrument was reliable to collect data for the study.

Data were collected from the respondents through both face-to-face
and online. The use of both modes was intended to maximize
participation, improve coverage, and accommodate students with
varying levels of access to internet-enabled devices. After the
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purpose of the study was explained and informed consent was
obtained, printed copies of the questionnaire were distributed to
students who agreed to participate. Respondents completed the
questionnaires immediately. For the online survey, the questionnaire
was created using an online survey platform (Google Form). The
survey link was shared through students' WhatsApp groups
commonly used by the students. Participants were encouraged to
complete the questionnaire voluntarily and to share the survey link
with their peers within the target population. To minimize duplicate
responses, respondents were instructed to complete the questionnaire
only once, regardless of the mode of administration. Responses from
both the online and physical questionnaires were screened, coded,
merged into a single dataset, and checked for completeness and
consistency before data analysis. Participation was entirely
voluntary, and respondents were assured of the confidentiality and
anonymity of the information they provided.

Data collected were analysed using appropriate statistics.
Specifically, frequency, percentage, mean, standard deviation,
regression analysis and were used to analyse the data collected using
Statistical Package for Social Science (SPSS) version 27.

Results

Research Question One: What is the level of Al awareness for
education among pre-service final year science teachers in federal
universities in southwestern Nigeria?

To answer this research question, responses of the respondents to the
section B of the research instrument was ranked based on the mean
and standard deviation of each items of the section. The result is
presented in Table 1.
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Table 1: Pre-service Teacher awareness of education Al
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Decision Rule- 1.00-2.33 = Low, 2.34-3.67 = Moderate,
3.68-5.00 = High

The awareness of pre-service science teachers in federal universities
in southwestern, Nigeria is presented in Table 1. The table shows that
ChatGPT is the Al tat the pre-service teachers are aware about the
most (mean = 4.65). This is followed by Gemini (mean = 4.35).
DeepSeek was third (mean =4.16). Furthermore, Kahoot was ranked
as fourth most popular Al among the respondents (mean = 3.42).
Quizizz came fifth (mean = 3.00). Both Magic school and Eduaide
had the same mean (mean = 2.94). Curipod was the Al technology
with the least awareness among the respondents. The grand mean of
3.53 shows that the level of awareness of Al was moderate.
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Research Question Two: What is the level of digital competence of
preservice science teachers?

The research question was answered with the section C of the
questionnaire. The responses of the respondents to this section were
ranked using mean and standard deviation. The result is presented in
Table 2

Table 2: Digital Competence of Respondents
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Table 4 presents the responses of the respondents to the list of digital
tools. They were asked to respond to the extent to which they can
make use of the digital outlets for teaching and learning process. The
table shows that the digital tool that they make use of mostly is
YouTube (mean = 4.56). this is followed by social media outlets
(such as Facebook, Instagram etc.) (mean = 4.00). educational
content creation was ranked as the 3rd (Mean = 3.96). use of
PowerPoint for teaching was ranked 4th (mean = 3.88). this is
followed closely with the use of online notes (mean = 3.78) use of
blended learning was ranked the least according to the response of
the students (mean = 3.46). The grand mean of 3.94 shows that there
is a high level of digital competence among final year pre-service
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science teachers in federal universities in Southwestern, Nigeria was
high

Hypothesis Ho:

There is no significant influence of Al awareness and digital
competence on the technological pedagogical content knowledge of
preservice science teachers in universities in southwestern, Nigeria.

Multiple linear regression was used to address the hypothesis. The Al
awareness and digital competence of the respondents were used as
the independent variables while the pedagogical content knowledge
was the dependent variable. The result of the analysis is presented in
Table 3.

Table 3: Multiple Regression analysis of influence of Al
awareness and digital competence on TPCK

LUnstandardized Standardized
Cocflicients Cocllicients

Model B Std. Error Beta t Sig,
=043 [ onstant) 7.514 1464 30133 000
R0 188 Al Awareness  ORD IRY 186 20600 041
Adj R-=0.175 Diantal 232 66 Al 35200 001
F= 142481 Compelenee
p = 0.000
a, Dependent Variable: Technological Pedagogical Content Knowledge

Table 5 presents the result of the regression analysis. The table shows
F=14.281 and p <0.05. this shows that there is a significant influence
ofthe independent variables on the dependent variables. We therefore
reject the null hypothesis that was earlier stated. That is the analysis
shows that there is a significant influence of Al awareness and digital
competence on the technological pedagogical content knowledge of
preservice teachers in universities in southwestern, Nigeria.
Furthermore, statistical values oft=2.060, p=0.041 and t=3.520, p
= 0.01 shows tat both Al awareness and Digital competence
significantly influence the TPCK of the respondents. Furthermore, R
= 0.434 shows that both AI awareness and digital competence
account for 43.4% variance in the TPCK of the respondents. In
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addition, R* and Adjusted R’ of 0.188 and 0.175 respectively suggest
that the independent variables have 17.5% to 18.8% influence on the
dependent variable.

Discussion of Findings

The first objective of the study showed that there is a moderate level
of Al awareness among respondents. The study accessed the
awareness of the respondents on various Al which are used for
teaching and learning processes. The study revealed tat the
respondents are only aware of the general Artificial Intelligence.
ChatGPT, DeepSeek and Gemini were the most popular Al among
the respondents whereas Al such as Kahoot, Quiziz, Magic School,
Eduaide, and Curipod which are meant specifically for education
purposes were still oblivion to the respondents. This imply that
majority of the respondents do not have adequate information about
Artificial Intelligence for teaching and learning purposes. Also, this
suggest that the respondents are only aware of Al which are meant for
general purposes and are not aware of Al which are meant
specifically for education purposes. A similar result was discovered
by Agbo etal. (2022) when they found moderate level of awareness of
pre-service teachers in Ebonyi state. An opposing finding by
Alkanaan (2022) revealed that pre-service science teachers have low
level of Al awareness. This finding agrees with the findings of
Guneyli et al., (2024) who revealed that the level of awareness of
teachers for education purpose is just above the average level. Which
indicates an average level of awareness about Al for teaching and
learning. The findings of Madu et al., (2024) further strengthens the
finding when they revealed a moderate level of awareness of lecturers
on use of AlL. The findings of Ekwevugbe (2025) showed that there is
a high level of awareness about Al tools among pre-service teachers
while they noted that the level of usage was only moderate. The study
by Adeniran et al., (2024) revealed a growing level of awareness
about integration of Al into the teaching learning process among
university lecturers and students.

The study further revealed that the level of digital competence of the
respondents was high. From the study, many of the respondents that
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they can use YouTube contents, social media outlets, blended
learning, PowerPoint, online notes, education contents creation and
many other digital tools. The implication of this is that many of the
respondents have the necessary skill and awareness to make use of
digital tools and platforms for teaching and learning process,
however, the question remains their commitment towards applying
digital tools to teaching and learning process where necessary. A
similar report was recorded by Galindo-Dominguez and Bezanilla
when they found a medium level of digital competence among future
teachers with content creation being the area of lowest weakness.
This finding is opposing to a study by Tomczyk (2024) whose finding
showed that preservice teachers are lacking in some areas of digital
competence which included creating, retrieving and managing
digital content; integrating ICT into subject content and so on. The
study by Dias-Trindade and Moreira (2020) found a similar finding in
quantitative research. They found that the level of digital competence
of teachers was moderate. Misbah et al., (2022) however found that
teachers are not competent enough to make use of digital
technological tools especially when it comes to use of online
platforms.

The findings of the study showed that there is a significant influence
of Al awareness and digital competence on the Technological
Pedagogical content knowledge of the preservice Science Teachers.
The findings showed that the higher the Al awareness and digital
competence of the respondents, the higher the TPCK of the
respondents. The findings of Madu et al. (2024) showed that there is a
significant positive relationship between awareness of Al, digital
competence and other related variables among lecturers. This finding
agrees with the findings of Yue (2025) whose findings revealed that
there is a serious and significant relationship between technological
pedagogical content knowledge and the awareness and attitude of
teachers towards the use of Al among teachers. However, the finding
of Anaso and Anaso (2025) revealed that there is no significant
relationship between pedagogical competence related to Al usage
among Chemistry teachers. Also, the findings of Egere et al. (2025)
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shows that Al integration and digital competence contribute
significantly to the technological pedagogical content knowledge of
both preservice and in-service teachers.

Conclusion

The study examined the level of Al awareness, digital competence
and technological pedagogical content knowledge of pre-service
final year science teachers in federal universities in southwestern
region of Nigeria. From the findings of the study, it can be concluded
that level of awareness of pre-service science teachers about
education Al is insufficient as they are only aware about general Al
technological tools while the level of awareness about education Al
tools. The study concluded that the final year pre-service science
teacher has inadequate level of Al awareness and digital competence
as awareness of educational Al tools specifically designed to support
teaching and learning, including Kahoot, Quizizz, Magic School,
Eduaide, and Curipod, remains relatively low. This suggests that
although respondents are familiar with the concept of Al, their
knowledge of specialized Al tools for educational purposes is
limited. The study Further concludes that Al awareness and digital
competence contribute significantly to the technological pedagogical
content knowledge of preservice science teachers in federal
universities. The findings indicate that increased awareness of Al
technologies and higher levels of digital competence contributes
positively to the development of TPCK. Therefore, enhancing Al
awareness and strengthening digital competence among pre-service
teachers can improve their ability to integrate technology effectively
into teaching and learning processes.

Recommendations

> The study recommends that teacher education institutions
should incorporate Al education into their training
programmes.

> Courses, conferences, workshops and seminars should be

organised to expose pre-service teachers to different Al tools
which are particularly designed for education purposes.

1JES, Vol. 23, No 1, 2026 108

> Continuous digital skills development programmes should be
encouraged among pre-service teachers and also in-service
teachers. This is to ensure that teachers are up to date with
evolving digital technologies and teaching innovations.

> Teacher education programmes should emphasise practical
integration of Al and digital tools and technology into
classroom instructions which in turn should improve the
technological pedagogical skills of teachers in training.

> Researchers should therefore carry out studies on barriers and
challenges associated with the adoption of Al tools and
technologies in teaching and learning among both in-service
and pre-service teachers.
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