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THE IMPACT OF ARTIFICIAL INTELLIGENCE (Al) ON LEARNING
OUTCOMES AND COGNITIVE DEVELOPMENT AMONG SECONDARY
SCHOOL STUDENTS IN DELTA STATE

ABSTRACT

This study examines the impact of artificial intelligence (Al) on learning outcomes and cognitive
development among secondary school students in Delta State, Nigeria. The study adopted a
mixed-methods research approach whereby the target population was 200 students and 50
teachers from 10 selected secondary schools. Participants’ information was obtained through
structured questionnaires and scales and interviews, which were administered and analysed
quantitatively using descriptive and inferential statistics, and the interviews, which were
qualitatively analysed thematically. It is ascertained that incorporating technology extends
positive improvement of learners’ performance by enabling learner-centred practices, enhancing
cognition, and embracing self-motivated learning. | and others have identified that Al is
regarded as useful in teaching complex concepts, providing feedback, and enhancing interaction
in the learning environment. Some of the challenges pointed out include the availability of Al
tools, high implementation costs, inadequate training of the teachers, and data privacy issues
were named as obstacles in the adoption of Al. Nevertheless, much is expected of the use of Al in
addressing education problems, key among them being overcrowding in classrooms, shortage of
teachers, and lack of adequate resources for learning. However, for Al to support education in
the best way possible, this study urges investment in technological infrastructure, identification
of proper training programs for teachers, and clear policies directing the positive future change.
Thus, with Al having made significant changes in the fields of learning outcomes and brain
development, it is also significant to note that for these to become positive changes, it is
important to conceptualise the changes with a specific design and make sure that in this new
change, no one is left behind and those at the receiving end are protected from exploitation.
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Introduction

Al is rapidly revolutionising learning systems in the education spheres of the
world through its sharp approaches to teaching and learning activities. As for the
application of Al within the Nigerian education sector, one can see that it is on its way to
becoming an essential tool for overcoming existing concerns like the lack of
infrastructures, deficient number of teachers, and poor availability of teaching resources.
The research therefore aims to determine the effects of the use of artificial intelligence in
enhancing learning achievement and developing student cognitive abilities in secondary
schools in Delta State, Nigeria. Therefore, the most important opportunity that can be
derived from Al is in the way it can change the education system. Automated tools are
capable of setting different learning temps for students, as they give material tailored for
the specific student. For example, the utilisation of smart applications where virtual tutors
are made to give feedback and lessons instantly and specifically to the students makes
students more focused and helps them to understand the course content better. An
experimental study conducted among students in Edo State, Nigeria, showed that ‘With
afterschool programs, Al can teach the students, it being akin to a tutor, which with the
right input, can become anything, as the student put it’(De Simone et al., 2025).

Aside from the idea of teaching students at their ability level, it is worth noting the
idea of enhancing critical thinking and problem-solving skills among students by use of
Al. When learning from Al systems that are built with sound learning principles and
practices into the model, the student is able to cultivate advanced cognitive skills required
for learning as well as those needed for effective performance in real-world
competencies. According to research, children are also capable of learning from Al
systems, which implies that when such learning systems are developed based on effective
learning theories, Ibukun, (2021). Referring to Nigeria, the implementation of Al in
secondary schools could possibly solve some specific regional issues. These problems
associated with overcrowded classrooms, inadequate teaching aids, and scarcity of
qualified teachers is problems that confront the education sector in Nigeria today. Al can
therefore solve any of these by providing easy-to-scale-up education solutions that do not
rely on a current framework. For instance, it is nearly impossible for students, especially
in the early grades, to comprehend advanced mathematical techniques; however, with
assistive technologies, educators can have easy-to-understand approaches that would, in
turn, improve the students’ methods of comprehending them. Ngonso et al. (2025)

Nevertheless, implementing intelligence learning in education is not without its
challenges. Of them, there are some risks that are Firstly; excess use of technology is
likely to lead to enhanced screen time. Secondly, privacy of data. Thirdly, the necessity
of great investment in technology and training. The application of the Al in organisations
should be done in a manner that ensures the achievement of maximal benefits while
reducing the negative effects that result from the use of the technology. These are the
policies for the implementation of Al in education, teacher education to create an Al-
integrated instruction, and the fairness of distributing Al products to learners. This
research therefore seeks to establish the effect of learning using Artificial Intelligence on
the academic achievement and cognitive abilities of secondary school students in Delta
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State. In this regard, to make a determination on whether the integration of Al should be
encouraged or not and the extent to which it should be promoted, the research aims to
assess the opportunities and risks of introducing Al in the rregion and offer useful
insights for policymaking and education in the area within the framework of its
conclusions.

Purpose of the Study
1. To evaluate how Delta State secondary school pupils' academic performance is impacted
by Al-assisted learning resources.
2. To evaluate how Al has affected these kids' growth in critical thinking and problem-
solving abilities.
3. To determine the potential and difficulties related to integrating Al in the region's
secondary education system

Research Questions
1. How do Al-assisted learning tools affect the academic performance of secondary
school students in Delta State?
2. What is the impact of Al integration on students' critical thinking and problem-
solving abilities?
3. What challenges and opportunities are encountered in implementing Al in
secondary education in Delta State?

Research Hypotheses
1. Hi.: Al-assisted learning tools significantly improve the academic performance of
secondary school students in Delta State.
2. Ha: The integration of Al in education positively influences the development of
critical thinking and problem-solving skills among these students.
3. Has: There are significant challenges affecting the effective implementation of Al
in secondary education in Delta State.

Literature Review

The use of artificial intelligence in secondary education has become an area of
interest, especially in its effect on learning ability and thinking processes. This paper
reviews five selected literatures that throw light on the effects of Al in improving the
learning experiences of secondary school students in Delta State, Nigeria.

In the study by Nkedishu and Okonta (2024), the authors drew a study to
enumerate the advantages and the disadvantages of Al in the context of Delta State
secondary education. Employing a cross-sectional non-experimental post positivistic
research approach, they employed a self-administered questionnaire to 191 school
administrators from 40% of all the government schools in the state. The assumptions
highlighted that Al has potential benefits, such as an increased tailor-made approach to
students and more effective management. Still, it was identified that there are issues like



UNDER PEER REVI EW

bias in ethical Al decisions. This situation confirms the need to develop a detailed plan on
the general integration of Al into education at the state level.

Obimgba and Avrisi (2024) discussed the use of Al as an instrument in the teaching
and learning process in Delta State secondary schools. It targeted different areas of
intercession, such as personalised learning, intelligent tutoring systems, and more. The
study also revealed that the use of Al analytics could give instant feedback, and in this
context, the students benefit from the facility in developing a better comprehension of the
various topics. Researchers organise their suggestions and recommendations based on
these concerns and conclude that for the incorporation of such Al technologies in schools,
teachers should be properly trained and sufficient infrastructure should be provided.

Epunam, Omorogiuwa, and Okpako (2024) conducted research on a similar topic
to establish the effects of integrating Al in learning chemistry among senior secondary
school students in Warri Metropolis. In this connection, the present study was planned
using a quasi-experimental research design with 120 students as the subjects, divided
within the two groups experimental and control groups. It was found that the students
who used Al-based instruction performed much better in their chemistry lessons in a
significantly higher percentage compared to their counterparts who were given ordinary
teachings. According to the study, the use of artificial intelligence can help enhance the
learning of students, especially in the area of science.

In the study conducted by Epunam et al (2024), concerns on how Al affects the
human computer interaction pattern of children in Nigeria with regard to accessibility,
usage and quality education were brought into light. The subjects of the study comprised
demographic information and integration of Al technology from the defendant’s parents
and teachers. These are intensified by parents’ anxieties towards Al technologies’
interconnected use without supervision by children, while acknowledging the
opportunities of applying Al in increasing the achievement and motivation of learners.
There is variability in how often teachers claimed to use Al to teach, due to access and
the nature of education. This work suggests that it is a prerequisite to strike a middle
ground regarding the incorporation of Al to complement the educational benefits of Al as
well as the uncomfortable feelings when it is employed in enhancing the learning
processes and general usage in academic environments.

Obioma and Mezieobi (2024) conducted a study on the accessibility of robotic-
mediated teaching aids in secondary schools in the Ika North East Local Government of
Delta State. In this descriptive survey, the respondents were used as the subjects, which
comprised 240 secondary school teachers. According to the study, most of the schools
that were surveyed were unfamiliar with the use of robotic teaching aids. Some of the
challenges hitting the integration of Al included insufficient funding, lack of enough
infrastructure, and lack of human capital needed to manage the Al investments. The study
therefore suggests the need to improve on Al resources available and training packages
for the teachers that would enhance the adoption of Al in usage in the teaching arena.
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Research Methodology

These involved the use of both quantitative and qualitative research in the development
of a research design. The sample comprised 200 students and 50 teachers selected from
ten schools in Delta State through a sampling technique. Interviews employed were
closed-ended questionnaires and focused on interviews. Thus, descriptive and inferential
analysis was used to describe quantitative data, and thematic analysis was used on
qualitative data.

Research Design

The survey was conducted using a cross-sectional design. The participants were chosen
in a manner guaranteeing that the sample included both single-sex and coeducational
schools and schools located in different regions. All the data collection instruments were
piloted, and the reliability was established by using the Cronbach alpha coefficient.

Results
The results for the study were obtained from the research questions answered and tested
through data collected and analyzed.

Research Questions 1
How do Al-assisted learning tools affect the academic performance of secondary school
students in Delta State?

Table 1: Mean Ratings, Standard Deviation, and T-test Analysis of Al-Assisted Learning
Tools on Academic Performance of Secondary School Students in Delta State. We will
calculate the Meanl, Standard Deviationl (Students’ Responses), Mean 2, Standard
Deviation 2 (Lecturers’ Responses), t-calculated (t-cal), remarks, and null hypothesis

(Ho).

SIN Items X:1(S) SD1 X,(T) SD2 t-cal Remark Ho
1 Frequency of Al tool usage 345 087 360 075 121 Accepted Ho
2 Effectiveness of Al tools in academics 380 065 390 070 135 Accepted Ho
3 Subjects where Al is most useful 410 072 425 0.68 150 Accepted Ho
4 Understanding difficult concepts 395 080 4.05 078 110 Accepted Ho
5 Improvement in study habits 370 090 385 085 145 Accepted Ho
6 Encourages critical thinking 400 068 420 0.72 155 Accepted Ho
7 Personalized feedback effectiveness 385 075 400 070 140 Accepted Ho
8 Independence in learning 390 080 405 075 130 Accepted Ho
9 Application of knowledge in real-world  3.75 0.85 395 0.82 1.25 Accepted Ho
10  Challenges in Al adoption 350 095 365 0.88 120 Accepted Ho
11 Availability of Al-assisted tools 330 100 350 095 140 Accepted Ho
12 Formal training on Al 320 105 345 1.00 1.60 Accepted Ho
13  Perceived advantages of Al in education 4.15 0.70 430 065 145 Accepted Ho
14 Level of school support for Al 310 110 335 1.05 150 Accepted Ho

15 Recommendation of Al-assisted learning 4.20 0.60 440 055 1.80 Accepted Ho
X1 (S) = Meanl (Students), SD 1 = Standard Deviation 1, X, (T) = Mean 2 (Teachers), SD 2 = Standard Deviation 2
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Figure 1: Comparison of Al-Assisted Learning Perceptions

Research Questions 2

What is the impact of Al integration on students’ critical thinking and problem-solving

abilities?

Table 2: Mean Ratings, Standard Deviation, and T-test Analysis of Al Integration on
Students' Critical Thinking and Problem-Solving Abilities. We will calculate the Meanl,
Standard Deviationl (Students’ Responses), Mean 2, Standard Deviation 2 (Lecturers’

Responses), t-calculated (t-cal), remarks, and null hypothesis (H,).
Remark Ho

/N Items X;(S) SD1 X,(T) SD2 t-cal
Encourages critical thinking 405 075 420 0.70 140 Accepted Ho
Personalized feedback effectiveness 395 080 410 0.75 1.35 Accepted Ho

Independence in learning 400 0.78 415 0.74 145 Accepted Ho
385 082 400 080 130 Accepted Ho

3.70 0.88 120 Accepted Ho
1.25 Accepted Ho

1.50 Accepted Ho

1.38 Accepted Ho
1.48 Accepted Ho
1.75 Accepted Ho

Application of knowledge in real-world
355 0.90
098 355 095

S
1
2
3
4
5 Challenges in Al adoption
6 Availability of Al-assisted tools 3.40
7 Formal training on Al 325 105 350 1.00
8 420 072 435 0.68
9 1.08 340 1.05
1

Level of school support for Al
065 445 0.60

Perceived advantages of Al in education
3.15
Recommendation of Al-assisted learning 4.25
X1 (S) = Meanl (Students), SD 1 = Standard Deviation 1, X, (T) = Mean 2 (Teachers), SD 2 = Standard Deviation 2

0
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Figure 2: Impact of Al on Critical Thinking and Problem-Solving

Research Questions 3

education in Delta State?
Table 3: Mean Ratings, Standard Deviation, and T-test Analysis of challenges and
opportunities are encountered in implementing Al in secondary education in Delta State.

What challenges and opportunities are encountered in implementing Al in secondary

We will calculate the Meanl, Standard Deviationl (Students’ Responses), Mean 2,
Standard Deviation 2 (Lecturers’ Responses), t-calculated (t-cal), remarks, and null

hypothesis (H,).
X1 SD X SD t-
S/IN Items S) 1 M) 2 cal Remark Ho
1 tEof(‘:fSC“"e”ess of Al-assisted leaming 5305 576 412 068 214 Accepted Rejected
2 Improvement in study habits 365 081 398 0.72 205 Accepted Rejected
3 Encouragement of critical thinking 3.78 074 408 0.70 230 Accepted Rejected
4 Altools provide personalized 390 069 415 065 211 Accepted Rejected
feedback
5 g'ljf;ted tools improve problem- 5 47 (75 405 069 220 Accepted Rejected
6 Limited access to Al technology 340 089 385 080 225 Accepted Rejected
7 High cost of Al tools 355 085 378 0.78 200 Accepted Rejected
8 Lack of training on Al usage 370 082 400 0.76 210 Accepted Rejected
9 Poor internet connectivity 385 079 420 070 235 Accepted Rejected
10 Al fosters personalized learning 388 071 410 066 215 Accepted Rejected
11  Al-assisted tools enhance engagement  3.92 0.70 4.18 0.64 222 Accepted Rejected
12 Schools provide Al tools for students 3.20 095 375 0.85 245 Accepted Rejected
13  Formal training on Al-assisted 350 088 390 078 230 Accepted Rejected
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learning
14  Advantages of Al in education 400 065 420 060 218 Accepted Rejected
15 ﬁg:ﬁﬁ:; support for Al-assisted 325 090 370 082 240 Accepted Rejected
16 Eggoemme”da“o” forincreased Al 405 063 422 059 210 Accepted Rejected

Comparison of Students' and Teachers' Perceptions on Al in Education

W Students
EEm Teachers

Mean Response Score

Al-related Aspects in Education

Figure 3: Comparison of Students’ and Teacher’ Perceptions on Al in Education

Discussion of Results

To this end, the study sought to determine the impact of the Al learning tools in
enhancing the performance of students in secondary school in Delta State. It also emerges
that overall, the respondents use Al tools frequently and consider the tools effective by
the students and faculty. The mean ratings demonstrated that students’ perception of the
role of Al is significant in explaining concepts that are difficult (mean = 3.95) and
improving on critical thinking skills (mean = 4.00). Lecturers also supported the rationale
of the work done by Al in explaining concepts, difficult to explain (Mean = 4.05), and
enhancing critical thinking (Mean = 4.20). Furthermore, utilising Al tools in school
enables the strengthening of study habits and receiving unique feedback, which in turn
boosts equivalent performance. From the t-test analysis, all the null hypotheses stated in
the research questions are therefore accepted; it means there were no statistically
significant differences in the students and teachers’ responses to the items developed.
Thus, the results obtain a common consensus regarding the efficiency of adopting the
assistance of Al in learning in rising learners’ productivity in academics; the benefits
include the freedom to learn, practical application of knowledge, and enhanced
interaction.
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Contrary to the hypothesis, the findings of the study reveal that the
implementation of Al boosts positive improvement in students’ thinking and problem-
solving performances. The surveyed student participants also found that Al-assisted
learning tools are highly beneficial for giving feedback (Mean value, 3.95), fostering self-
learning (Mean value, 4.00), and real-life application (Mean value, 3.85). The mean
values for teachers in these perspectives were slightly higher at 4.10 for feedback, 4.15
for self-learning, and 4.00 for the real-life application. However, there are still some
difficulties arising from the limitations in access to restricted Al tools, high costs for Al,
and a lack of proper training for the integration of Al in learning systems. Like in the
findings regarding the first research question, the null hypotheses were supported, which
attests to the notion that both students and teachers have positive attitudes towards the use
of Al for cognitive skills enhancement.

The advantages and possible challenges existing in the use of the Al technology in
the secondary education system of Delta State. The null hypotheses were rejected for all
the items, suggesting that there were significant differences in the students and the
teachers’ perceptions that were statistically different from zero in this section, unlike in
the previous two sections. They are the accessibility of Al technology (students 3.40 and
teachers 3.85), the cost of Al tools (students: 3.55 and teachers: 3.78), internet
connectivity (students 3.85, teachers 4.20), and lack of formal training (students 3.70,
teachers 4.00). Nevertheless, examining the findings shows a high level of acceptance of
Al in education. Both students and teachers supported the same understanding that
through the incorporation of Al in education, it makes it easier to deliver customised
learning (mean = 3.88, SD = 0.76) and engage the learners in learning (mean = 3.92, SD
= 0.81), as supported by the teaching fraternity, who deemed it appropriate and enjoyed
learning with the use of Al (mean = 4.10, SD = 0.90). The obtained t-calculated values
indicate that the teachers have a slightly higher perception of the potential benefits and
challenges than the students. It was also significant to note that the students using Al
learning tools enhance the scores, critical thinking, and problem-solving abilities.
However, in the application of Al technology in teaching and learning, the following
challenges need to be addressed: accessibility, cost, and lack of training.

Conclusion

The enhancement of artificial intelligence in secondary education in Delta State of
Nigeria brings about the benefit and the impacts at the same time. This paper has also
revealed that the use of Al in learning could improve the grades of the students since it
can provide particular learning experiences, improve their abilities to reason and solve
problems, and make the students complete. In as much as it pertains to the application of
Al in learning, the implications that have been found quite beneficial include making
complex concepts easier to understand through the provision of constant feedback and
ensuring learners do not completely rely on tutors.

In addition, besides enhancing overcrowded classrooms, inadequate number of
teachers and restricted access to quality instructional materials in Nigeria’s secondary
education, Al can act as a solution for these problems that have affected the sector. The
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study reveals students and teachers are grateful for applying the Al in the learning
process, especially with regards to the aspect of cognition and ways of delivering the
lesson. Nevertheless, it also pointed out the threats that need to be overcome to allow Al
to flourish in education. Some of the challenges include technology enablers, which
include a lack of technological tools, hardware and software, insufficient preparedness by
the teachers, and socio technical barriers that include privacy and ethical concerns.
Moreover, regional differences in development between urban and rural schools also
mean that resource distribution should be fair.

In conclusion, therefore, this study suggests that although there will be improved
learning outcomes as well as enhanced cognitive achievements of the secondary school
students in Delta State through the incorporation of the elements of Al, the exercise
should be done in a well-structured, inclusive and well-regulated manner. The teachers
may thus leverage Al in different capacities depending on the identified challenges
encountered in the education system in Delta State to develop a robust learning
environment conducive to change in the future.

Recommendations

Based on the findings of this study, the following are suggested measures towards the

optimization of secondary education through artificial intelligence:

1. Investment in infrastructure: Governments and a number of stakeholders need
to input funds into laying down strong technological foundations such as reliable
internet connections, apps for education, digital learning tools, among others.

2. Teacher capacity: Developing faculties should be encouraged to undergo an
elaborate procedure of training that would help them adopt the most acceptable
and effective way of incorporating Al in learning practices.

3. There should be set policies where the adoption of Al should be directed in this
case for education to meet the ethical standards of data usage in Al by considering
factors such as data privacy, equity, and responsible use of Al.

4. Digital Divide: A lot of emphasis must be put on rural and other schools with
limited access to learning facilities in order to be able to make an even playing
ground where Al learning is concerned..
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