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Abstract

This study investigated the utilization of Artificial Intelligence (Al) and its influence on teachers’
instructional competence in public secondary schools in South-South Nigeria. The study adopted a
descriptive survey research design, targeting 562 teachers across selected public secondary
schools using a stratified random sampling technique. Data for the study were collected using two
researcher-developed instruments titled Artificial Intelligence Utilization Questionnaire (AIUQ)
and Teachers’ Instructional Competence Scale (TICS), each containing 35 items structured in line
with the specific objectives of the study. The instruments’ content validity was established through
review by three experts in Educational Management, Educational Technology, and Measurement
and Evaluation, and a pilot test involving 30 teachers outside the South-South zone yielded high
reliability coefficients of 0.84 (AIUQ) and 0.88 (TICS) using Cronbach Alpha. Data were analyzed
using mean scores, standard deviations, and independent t-tests. Findings revealed that Al
utilization among teachers was generally low, while instructional competence remained weatk.
Challenges included inadequate digital infrastructure, limited access to Al-enabled devices, low
digital literacy, and insufficient professional development. Strategies such as continuous training,
provision of digital infrastructure and inclusive systemic interventions were recommended.
Hypothesis testing showed no significant differences based on gender or school location, indicating
that these challenges are systemic. The study concludes that holistic interventions targeting
infrastructural, capacity, and policy gaps are essential for effective Al integration in public
secondary schools. It is therefore recommended amongst others that State Ministries of Education
in collaboration with school management boards and teacher professional associations should
organize regular and targeted training programmes to enhance teachers’ digital literacy and
competence in utilizing Al tools effectively for lesson planning, instructional delivery and
assessment.

Keywords: Artificial Intelligence, Teachers’ instructional competence, Lesson planning,
Instructional delivery, Assessment and feedback,

Introduction

The rapid advancement of Artificial Intelligence (Al) technologies has significantly transformed
educational practices across the globe, redefining how teaching and learning processes are
designed, delivered, and evaluated. In contemporary education systems, Al-driven tools such as
intelligent tutoring systems, adaptive learning platforms, automated assessment applications, and
data-driven instructional analytics are increasingly deployed to personalize learning, enhance
teachers’ instructional planning, and improve learners’ academic outcomes (Ukpong & Uzoigwe,
2019; Ogbeche & Uzoigwe, 2020). In many developing countries, including Nigeria, education
policies and digital transformation initiatives emphasize technology integration as a pathway to
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improved teaching effectiveness and global competitiveness (Nsan, Ekpenyong, & Uzoigwe, 2021;
Ategwu, Kenn-Aklah, Fanan, & Uzoigwe, 2022). However, empirical evidence suggests that the
practical utilization of Al by teachers in public secondary schools remains uneven, particularly in
the South-South geopolitical zone where infrastructural, institutional, and capacity-related
challenges persist (Ojobe, Uzoigwe, & Bassey, 2024).

Teachers’ instructional competence, which encompasses lesson planning, content delivery,
classroom management, assessment practices, and the ability to adapt instruction to diverse
learners, is fundamental to the attainment of secondary school educational objectives. Persistent
concerns have been raised about declining instructional quality in public secondary schools in
South-South Nigeria, manifested in poor student academic performance, limited application of
innovative teaching strategies, and continued dependence on traditional teacher-centred methods
(Ajino, Ojobe, & Uzoigwe, 2024; Inah, Ekpang, & Uzoigwe, 2024). Although Al has the capacity
to support teachers in developing instructional materials, managing large classes, providing timely
feedback, and addressing individual learner differences, many teachers lack the requisite
knowledge, skills, confidence, and institutional support needed to effectively integrate Al-based
tools into their instructional practices (Sunday, Afia, Essien, Inyang, Peters, & Uzoigwe, 2025;
Sunday, Ifiok, Essien, & Blessed-Udo, 2025). This disconnect creates a noticeable gap between the
potential benefits of Al and the actual instructional realities in public secondary school classrooms.

Furthermore, challenges confronting Al utilization in public secondary schools in South-South
Nigeria are intensified by inadequate digital infrastructure, limited access to Al-enabled devices
and software, insufficient professional development opportunities, and weak policy
implementation at the school level (Inah, Ekpang, & Uzoigwe, 2024; Ojobe et al., 2024). Ethical
concerns, resistance to technological change, and uncertainty about the pedagogical relevance of
Al also shape teachers’ attitudes toward its adoption and sustained use (Sunday, Sankey, Abiaeka,
Anthony, Paul, & Uzoigwe, 2025; Sunday, Umoren, Inyang, Afia, & Akpan, 2025). Consequently,
low levels of Al utilization may be constraining teachers’ instructional competence and limiting
opportunities for improved teaching effectiveness and learner engagement. It is against this
backdrop of technological advancement, instructional competence challenges, and contextual
constraints that this study examines Artificial Intelligence utilization and its influence on teachers’
instructional competence in public secondary schools in South-South Nigeria.

Statement of the problem

The integration of Artificial Intelligence (Al) into educational practice has become a central focus
of contemporary teaching and learning reforms, with strong claims about its potential to enhance
teachers’ instructional competence. In public secondary schools in South-South Nigeria, however,
teachers’ instructional practices continue to be characterized by heavy reliance on traditional,
teacher-centred approaches that inadequately address large class sizes, diverse learners’ needs, and
the growing demand for effective assessment and feedback. Persistent complaints about ineffective
lesson planning, limited use of innovative instructional strategies, weak classroom engagement,
and unsatisfactory students’ academic performance raise serious concerns about the level of
instructional competence among teachers in the region. These challenges suggest that modern
instructional support tools, including Al-based applications, are either minimally utilized or not
effectively integrated into classroom practice.

Furthermore, observable gaps exist between the potential benefits of Al for teaching and the actual
instructional realities in public secondary schools in South-South Nigeria. Many teachers lack the
requisite skills, confidence, training, and institutional support needed to utilize Al tools for
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instructional planning, content delivery, learner assessment, and classroom management.
Inadequate digital infrastructure, limited access to Al-enabled technologies, and uncertainty about
the pedagogical relevance and ethical implications of Al further constrain its adoption.
Consequently, the low level of Al utilization may be contributing to persistent instructional
competence challenges among teachers, yet empirical evidence establishing the nature and extent
of this relationship remains limited. This unresolved problem underscores the need for a systematic
investigation into Artificial Intelligence utilization and teachers’ instructional competence in public
secondary schools in South-South Nigeria.

Empirical literature review

Empirical studies examining the level of Artificial Intelligence (Al) utilization among teachers
indicate that adoption in public secondary schools within developing contexts remains generally
low to moderate. Ajino, Ojobe, and Uzoigwe (2024) investigated Al utilization among secondary
school teachers in Cross River State using a descriptive survey design and found that although
teachers were aware of Al tools, actual classroom utilization was minimal and largely limited to
basic applications such as automated grading and internet-based content search. Similarly, Ojobe,
Uzoigwe, and Bassey (2024), studying public secondary schools in Akwa Ibom State, reported that
less than half of the teachers regularly used Al-supported tools due to limited access to
infrastructure and inadequate training. Supporting these findings, Ogbeche and Uzoigwe (2020)
observed that Al utilization was largely experimental rather than instructional, while Nsan,
Ekpenyong, and Uzoigwe (2021) noted that teachers’ usage was influenced more by personal
interest than institutional support, reflecting uneven integration across schools in the South-South
region.

Studies focusing on teachers’ instructional competence in public secondary schools reveal
persistent concerns about effectiveness in lesson planning, instructional delivery, classroom
management, and assessment. Ategwu, Kenn-Aklah, Fanan, and Uzoigwe (2022) assessed
instructional competence among secondary school teachers in Rivers State and found that a
significant proportion demonstrated only moderate competence, particularly struggling with
learner-centred strategies and differentiated instruction. In a similar vein, Ukpong and Uzoigwe
(2019) reported that teachers’ instructional competence was constrained by large class sizes and
limited instructional resources. Using classroom observation and teacher self-report instruments,
Ukpong and Uzoigwe (2021) further established that instructional competence levels varied
significantly across subject areas, with science and technology teachers demonstrating relatively
higher competence due to greater exposure to digital tools.

Empirical evidence also suggests that Al utilization has a positive influence on teachers’ lesson
planning competence. In a quasi-experimental study conducted in Edo State, Inah, Ekpang, and
Uzoigwe (2024) found that teachers exposed to Al-supported lesson planning tools demonstrated
improved clarity of instructional objectives, better sequencing of content, and stronger alignment
of activities with learning outcomes. Likewise, Umoh, Uzoigwe, and Sunday (2024) reported that
Al-assisted planning tools enhanced teachers’ ability to access diverse instructional materials and
adapt lesson plans to learners’ needs. A study by Uzoigwe (2023) further revealed that teachers
who utilized Al-based planning applications exhibited higher confidence, efficiency, and creativity
in lesson preparation compared to their counterparts who relied solely on traditional planning
approaches.

With regard to instructional delivery, several studies have established a significant relationship
between Al utilization and improved teaching effectiveness. Ogbeche and Uzoigwe (2020),
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examining secondary schools in Delta State, found that teachers who integrated Al-driven
multimedia and interactive platforms achieved higher levels of student engagement and
instructional clarity. Similarly, Uzoigwe and Adams (2023) observed that Al-supported
instructional delivery facilitated improved classroom interaction, better time management, and
enhanced teachers’ ability to present complex concepts in simplified forms. These findings were
corroborated by Sunday, Afia, Essien, Inyang, Peters, and Uzoigwe (2025), who reported that Al
utilization encouraged more learner-centred, interactive, and activity-based instructional delivery
approaches in public secondary schools.

Empirical literature also highlights the influence of Al utilization on teachers’ assessment and
feedback competence. In a study conducted by Sunday, Ifiok, Essien, and Blessed-Udo (2025) in
Bayelsa State, teachers who used Al-based assessment tools were found to provide more timely,
objective, and individualized feedback to students. Similarly, Sunday, Sankey, Abiaecka, Anthony,
Paul, and Uzoigwe (2025) reported that Al-supported assessment systems improved record
keeping, reduced teachers’ marking workload, and enhanced formative assessment practices. In
support of these findings, Uzoigwe (2023) established that Al tools enabled teachers to track
students’ learning progress more effectively, thereby supporting data-driven instructional decisions
and improved feedback quality.

Research examining the challenges affecting Al utilization among teachers consistently identifies
infrastructural, human, and institutional constraints. Inah, Ekpang, and Uzoigwe (2024) found that
inadequate electricity supply, poor internet connectivity, and lack of Al-enabled devices were
major barriers in public secondary schools in Cross River State. In addition, Sunday, Umoren,
Inyang, Afia, and Akpan (2025) reported that limited professional development opportunities and
low digital competence among teachers significantly hindered AI adoption. Resistance to
technological change, ethical concerns, and the absence of clear policy guidelines were also
identified by Ajino et al. (2024) as critical challenges affecting Al utilization in Nigerian secondary
schools.

Empirical studies have also proposed strategies for improving Al utilization to address instructional
challenges. Uzoigwe (2023) emphasized continuous professional development, hands-on training,
and mentoring as critical strategies for enhancing teachers’ Al competence. Similarly, Ategwu et
al. (2022) advocated sustained government investment in digital infrastructure, provision of Al-
enabled instructional resources, and supportive institutional policies to promote effective Al
integration. Complementing these views, Sunday et al. (2025) recommended school-based support
systems, collaborative learning communities, and continuous technical assistance as viable
strategies for strengthening Al utilization and improving teachers’ instructional competence in
public secondary schools.

Sunday et al. (2025) further recommended curriculum redesign, school-based mentoring, and
collaborative learning communities as effective strategies for improving Al utilization and
strengthening teachers’ instructional competence. Collectively, these studies underscore the need
for context-specific interventions to enhance Al utilization and address persistent instructional
challenges in public secondary schools in South-South Nigeria. The present study fills the gap in
literature by providing empirical evidence on the level, influence, challenges, and improvement
strategies of Artificial Intelligence utilization in relation to teachers’ instructional competence
within the specific context of public secondary schools in South-South Nigeria, a setting that has
remained under-researched in existing studies.

Purpose of the study
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The main purpose of this study is to examine Artificial Intelligence utilization and teachers’
instructional competence in public secondary schools in South-South Nigeria. Specifically, the
study sought to:

1. determine the level of Artificial Intelligence utilization among teachers in public secondary
schools in South-South Nigeria.

2. assess the level of teachers’ instructional competence in public secondary schools in South-
South Nigeria.

3. examine the influence of Artificial Intelligence utilization on teachers’ lesson planning
competence in public secondary schools in South-South Nigeria.

4. evaluate the influence of Artificial Intelligence utilization on teachers’ instructional
delivery competence in public secondary schools in South-South Nigeria.

5. determine the influence of Artificial Intelligence utilization on teachers’ assessment and
feedback competence in public secondary schools in South-South Nigeria.

6. examine the challenges affecting the utilization of Artificial Intelligence by teachers in
public secondary schools in South-South Nigeria.

7. 1identify strategies for improving Artificial Intelligence utilization by teachers in addressing
the observable instructional challenges in public secondary schools in South-South
Nigeria.

Research questions
The following research questions were formulated to guide the study:

1. What is the level of Artificial Intelligence utilization among teachers in public secondary
schools in South-South Nigeria?

2. What is the level of teachers’ instructional competence in public secondary schools in
South-South Nigeria?

3. How does Artificial Intelligence utilization influence teachers’ lesson planning
competence in public secondary schools in South-South Nigeria?

4. How does Artificial Intelligence utilization influence teachers’ instructional delivery
competence in public secondary schools in South-South Nigeria?

5. How does Artificial Intelligence utilization influence teachers’ assessment and feedback
competence in public secondary schools in South-South Nigeria?

6. What challenges affect the utilization of Artificial Intelligence by teachers in public
secondary schools in South-South Nigeria?

7. What strategies can improve Artificial Intelligence utilization by teachers in addressing the
observable instructional challenges in public secondary schools in South-South Nigeria?

Research hypotheses

The following comparative null hypotheses were formulated for the study:
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1. There is no significant difference in Artificial Intelligence utilization and teachers’
instructional competence based on gender in public secondary schools in South-South
Nigeria.

2. There is no significant difference in Artificial Intelligence utilization and teachers’
instructional competence between urban and rural public secondary schools in South-South
Nigeria.

Methodology

The study adopted a descriptive survey research design, which was considered appropriate because
the design enabled the systematic collection, analysis and interpretation of data from a
representative sample of teachers, thereby allowing valid generalizations to be made about the
study population. The target population comprised all teachers in public secondary schools across
the South-South geopolitical zone of Nigeria, which includes Cross River, Akwa Ibom, Rivers,
Bayelsa, Delta, and Edo States. A stratified random sampling technique was employed to draw a
representative sample of teachers from the population. Stratification was based on states, school
location (urban and rural), and gender to ensure proportional representation of key subgroups
relevant to the study variables. From the stratified population, a sample of 600 teachers was drawn,
representing a manageable proportion of the population while ensuring adequate coverage across
the six states. This sampling approach enhanced the reliability and external validity of the findings
by minimizing sampling bias. Data for the study were collected using two researcher-developed
instruments titled Artificial Intelligence Utilization Questionnaire (AIUQ) and Teachers’
Instructional Competence Scale (TICS). Each instrument contained 35 items structured in line with
the specific objectives of the study. The AIUQ measured teachers’ level of Al utilization,
challenges, and improvement strategies, while the TICS assessed instructional competence in
lesson planning, instructional delivery, assessment, and feedback. The instruments were organized
into three sections: Section A elicited demographic information such as gender, school location,
and teaching experience; Section B focused on Artificial Intelligence utilization; and Section C
addressed teachers’ instructional competence. To ensure the validity of the instruments, copies
were submitted to three experts in Educational Management, Educational Technology, and
Measurement and Evaluation. Their observations and suggestions were used to refine the items in
terms of clarity, relevance, and alignment with the study objectives. A pilot test was conducted
using 30 teachers from public secondary schools outside the South-South zone to avoid
contamination of the main sample. The data obtained from the pilot study were subjected to
Cronbach’s Alpha reliability analysis, yielding reliability coefficients of 0.84 for the AIUQ and
0.88 for the TICS, indicating high internal consistency. The questionnaires were administered both
physically and electronically to accommodate differences in school location and teachers’
accessibility, particularly in rural areas. Trained research assistants assisted in the distribution and
retrieval of the instruments across the selected schools over a four-week period. Out of the 600
questionnaires distributed, 562 were correctly completed and returned, representing a response rate
of 93.7%, which was considered adequate for data analysis. Responses were rated on a four-point
Likert scale of Strongly Agree (4), Agree (3), Disagree (2), and Strongly Disagree (1). A criterion
means of 2.50 was adopted as the benchmark for decision-making. Mean scores of 2.50 and above
indicated high Al utilization or high instructional competence, while mean scores below 2.50
indicated low levels. Data were analyzed using descriptive statistics such as mean and standard
deviation to answer the research questions, while inferential statistics, including independent t-test,
were used to test the comparative hypotheses at the 0.05 level of significance. This methodological
procedure ensured the generation of wvalid, reliable, and empirical evidence on Artificial
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Intelligence utilization and teachers’ instructional competence in public secondary schools in
South-South Nigeria.

Results
Research question one

What is the level of Artificial Intelligence utilization among teachers in public secondary schools
in South-South Nigeria?

Table 1: Respondents’ mean ratings and standard deviation on the level of Artificial Intelligence utilization among
teachers in public secondary schools in South-South Nigeria (n = 562)

S/N Artificial Intelligence Utilization Indicators N Mean S.D. Decision

1 Teachers use Al tools to source instructional materials and lesson content 562 3.08 0.77 A

2 Teachers apply Al-supported applications in lesson planning activities 562 2.94 0.81 A

3 Altools are used to enhance instructional delivery and classroom engagement 562288 084 A

4 Teachers utilize Al-based tools for students’ assessment and feedback 562 2.79 0.86 A

5 Teachers use Al applications to manage instructional records and track learners’ progress 562 2.91 0.80 A
Grand Mean Score 562292 0.82 A

Source: Fieldwork, 2025

The results presented in Table 1 show respondents’ perceptions of the level of Artificial Intelligence
utilization among teachers in public secondary schools in South-South Nigeria. The grand mean
score of 2.92, which is above the criterion mean of 2.50, indicates that the level of Al utilization
among teachers is moderate and generally agreed upon by respondents. This suggests that teachers
are making appreciable use of Al tools, particularly in sourcing instructional materials, lesson
planning, and managing instructional records. Further analysis reveals that teachers’ use of Al for
instructional material sourcing recorded the highest mean score, indicating that this is the most
common area of Al application. In contrast, the use of Al for students’ assessment and feedback
had the lowest mean score, suggesting that this aspect of Al utilization is less developed among
teachers. The standard deviation values, ranging from 0.77 to 0.86, indicate moderate variability in
respondents’ opinions, reflecting a reasonable level of consensus. Thus, the findings imply that
while Artificial Intelligence is being utilized by teachers in public secondary schools in South-
South Nigeria, its application is not yet optimal and requires further strengthening through targeted
support and capacity building.

Research question two

What is the level of teachers’ instructional competence in public secondary schools in South-South
Nigeria?

Table 2: Respondents’ mean ratings and standard deviation on the level of teachers’ instructional competence in public
secondary schools in South-South Nigeria (n = 562)

S/N Teachers’ instructional competence indicators N Mean S.D. Decision

1 Teachers demonstrate adequate competence in lesson planning and preparation 562 2.21 0.79 D

2 Teachers effectively deliver lessons using appropriate teaching strategies 562 2.18 0.83 D
3 Teachers manage classrooms effectively to enhance learning 562224 0.81 D
4 Teachers competently assess students’ learning outcomes 562 2.15 0.86 D
5 Teachers provide timely and constructive feedback to students 5622.09 0.88 SD

Grand Mean Score 562 2.17 0.83 D

Source: Fieldwork, 2025
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The results presented in Table 2 indicate that the level of teachers’ instructional competence in
public secondary schools in South-South Nigeria is generally low. The grand mean score of 2.17
falls below the criterion mean of 2.50, leading to an overall decision of Disagree. This suggests that
respondents perceive teachers as lacking adequate competence in key instructional domains such
as lesson planning, instructional delivery, classroom management, assessment, and feedback.
Notably, competence in providing timely and constructive feedback recorded the lowest mean
score, attracting a Strongly Disagree decision, which highlights it as a critical area of weakness.
The standard deviation values, ranging from 0.79 to 0.88, reflect moderate variability in responses,
indicating shared concerns among respondents. Overall, the findings reveal significant deficiencies
in teachers’ instructional competence, underscoring the need for targeted interventions, capacity
building, and innovative support mechanisms such as effective Artificial Intelligence utilization to
improve instructional practices in public secondary schools in South-South Nigeria.

Research question three

How does Artificial Intelligence utilization influence teachers’ lesson planning competence in
public secondary schools in South-South Nigeria?

Table 3: Respondents’ mean ratings and standard deviation on the influence of Artificial Intelligence utilization on
teachers’ lesson planning competence in public secondary schools in South-South Nigeria (n = 562)

S/N Al Utilization and Lesson Planning Indicators N Mean S.D. Decision

1 Altools assist teachers in developing clear instructional objectives 562283 0.84 A
2 Al applications support effective sequencing and structuring of lesson content 562 2.76 0.88 A
3 Al utilization helps teachers align instructional activities with learning outcomes 562 2.71 0.90 A
4 Al tools enable teachers to access diverse and up-to-date instructional resources 562 2.89 0.82 A
5 Al-supported platforms enhance teachers’ efficiency in lesson preparation 562 2.85 0.86 A
Grand Mean Score 562281 0.86 A
Source: Fieldwork, 2025

The results in Table 3 show respondents’ perceptions of the influence of Artificial Intelligence
utilization on teachers’ lesson planning competence in public secondary schools in South-South
Nigeria. The grand mean score of 2.81 exceeds the criterion mean of 2.50, indicating that Al
utilization positively influences teachers’ lesson planning competence. Respondents agreed that Al
tools assist teachers in clarifying instructional objectives, structuring lesson content, aligning
activities with learning outcomes, and accessing diverse instructional materials. The highest mean
score was recorded for access to diverse and up-to-date instructional resources, suggesting that this
is the most significant contribution of Al to lesson planning. The standard deviation values, ranging
from 0.82 to 0.90, indicate moderate variability in responses, reflecting a reasonable level of
consensus among respondents. Overall, the findings imply that increased utilization of Artificial
Intelligence can enhance teachers’ lesson planning competence in public secondary schools in
South-South Nigeria.

Research question four

How does Artificial Intelligence utilization influence teachers’ instructional delivery competence
in public secondary schools in South-South Nigeria?
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Table 4: Respondents’ mean ratings and standard deviation on the influence of Artificial Intelligence utilization on
teachers’ instructional delivery competence in public secondary schools in South-South Nigeria (n = 562)

S/N Al Utilization and Instructional Delivery Indicators N  Mean S.D. Decision

1 Al tools enhance teachers’ ability to present lessons clearly and systematically 562 2.78 0.86 A

2 Al-supported multimedia improves students’ engagement during lesson delivery 562 2.91 0.83 A
3 Al utilization supports interactive and learner-centred teaching approaches 562274 0.88 A
4 Al tools assist teachers in managing instructional time effectively 562 2.69 0.90 A
5 Al applications help teachers adapt instructional delivery to learners’ differences 562 2.82 0.85 A

Grand Mean Score 562 2.79 0.86 A

Source: Fieldwork, 2025

The results in Table 4 indicate respondents’ perceptions of the influence of Artificial Intelligence
utilization on teachers’ instructional delivery competence in public secondary schools in South-
South Nigeria. The grand mean score of 2.79, which is above the criterion mean of 2.50, shows that
Al utilization positively influences teachers’ instructional delivery competence. Respondents
agreed that Al tools enhance clarity of lesson presentation, improve student engagement through
multimedia, and support interactive and learner-centred instructional approaches. The highest mean
score recorded for student engagement suggests that Al-supported multimedia is particularly
effective in enriching instructional delivery. The standard deviation values, ranging from 0.83 to
0.90, reflect moderate variability in responses, indicating a reasonable level of agreement among
respondents. Overall, the findings suggest that effective utilization of Artificial Intelligence can
significantly enhance teachers’ instructional delivery competence in public secondary schools in
South-South Nigeria.

Research question five

How does Artificial Intelligence utilization influence teachers’ assessment and feedback
competence in public secondary schools in South-South Nigeria?

Table 5: Respondents’ mean ratings and standard deviation on the influence of Artificial Intelligence utilization on
teachers’ assessment and feedback competence in public secondary schools in South-South Nigeria (n = 562)

S/N Al utilization and assessment/feedback indicators N Mean S.D. Decision

1 Al tools support timely assessment of students’ learning outcomes 562 2.84 0.87 A

2 Al applications help teachers provide prompt and individualized feedback 562277 090 A

3 Al utilization enhances objectivity and accuracy in students’ assessment 562 2.81 0.86 A

4 Al tools assist teachers in tracking students’ learning progress over time 562 2.88 0.83 A

5  Al-supported assessment reduces teachers’ workload and improves efficiency 562 2.79 0.88 A
Grand Mean Score 562 2.82 0.87 A

Source: Fieldwork, 2025

The results in Table 5 show respondents’ perceptions of the influence of Artificial Intelligence
utilization on teachers’ assessment and feedback competence in public secondary schools in South-
South Nigeria. The grand mean score of 2.82 exceeds the criterion mean of 2.50, indicating that Al
utilization positively influences teachers’ assessment and feedback competence. Respondents
agreed that Al tools facilitate timely and objective assessment, enable individualized feedback, and
support effective tracking of students’ learning progress. The highest mean score recorded for
tracking learners’ progress suggests that Al is particularly useful in monitoring students’
performance over time. The standard deviation values, ranging from 0.83 to 0.90, indicate moderate
variability in responses, reflecting a fair level of consensus among respondents. Overall, the
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findings imply that increased utilization of Artificial Intelligence can significantly enhance
teachers’ assessment and feedback competence in public secondary schools in South-South
Nigeria.

Research question six

What challenges affect the utilization of Artificial Intelligence by teachers in public secondary
schools in South-South Nigeria?

Table 6: Respondents’ mean ratings and standard deviation on the challenges affecting the utilization of Artificial
Intelligence by teachers in public secondary schools in South-South Nigeria (n = 562)

S/N Challenges affecting Al utilization N Mean S.D. Decision

1 Inadequate access to Al-enabled devices and instructional technologies 562 3.31 0.72 SA

2 Poor internet connectivity and unreliable electricity supply 562338 0.69 SA
3 Lack of adequate training and professional development on Al use 562 3.44 0.65 SA
4 Low level of digital competence among teachers 562 3.27 0.76 SA
5 Absence of clear institutional policies for Al integration 562336 0.71 SA

Grand Mean Score 562335 0.71 SA

Source: Fieldwork, 2025

The results in Table 6 reveal respondents’ perceptions of the challenges affecting the utilization of
Artificial Intelligence by teachers in public secondary schools in South-South Nigeria. The grand
mean score of 3.35, which is well above the criterion mean of 2.50, indicates strong agreement that
several factors significantly hinder effective Al utilization. Respondents strongly agreed that
inadequate access to Al-enabled devices, poor internet connectivity, unreliable electricity supply,
and lack of adequate training constitute major barriers. The highest mean score recorded for lack
of training and professional development underscores the critical role of capacity building in
promoting Al adoption. The relatively low standard deviation values, ranging from 0.65 to 0.76,
reflect a high level of consensus among respondents. Overall, the findings suggest that
infrastructural, capacity-related, and institutional challenges collectively limit the effective
utilization of Artificial Intelligence by teachers in public secondary schools in South-South Nigeria.

Research question seven

What strategies can improve Artificial Intelligence utilization by teachers in addressing the
observable instructional challenges in public secondary schools in South-South Nigeria?

Table 7: Respondents’ mean ratings and standard deviation on strategies for improving Artificial Intelligence utilization
by teachers in addressing instructional challenges in public secondary schools in South-South Nigeria (n = 562)

S/N Strategies for improving Al utilization N Mean S.D. Decision

1 Provision of regular training and professional development programmes on Al use 562 3.46 0.63 SA

2 Government investment in digital infrastructure, internet access, and electricity 562 3.52 0.61 SA
3 Availability of Al-enabled devices and educational software in schools 562 3.41 0.66 SA
4 Development of clear school policies and guidelines for Al integration 562337 0.69 SA
5 Continuous technical support and mentoring for teachers on Al utilization 562344 0.64 SA

Grand Mean Score 562344 0.65 SA

Source: Fieldwork, 2025

The results in Table 7 indicate respondents’ strong agreement on strategies capable of improving
Artificial Intelligence utilization by teachers in addressing instructional challenges in public
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secondary schools in South-South Nigeria. The grand mean score of 3.44, which is significantly
above the criterion mean of 2.50, shows that respondents strongly endorsed all the identified
strategies. Regular training and professional development programmes recorded high mean scores,
emphasizing the importance of building teachers’ capacity to effectively use Al tools. Government
investment in infrastructure emerged as the most highly rated strategy, highlighting the critical role
of enabling environments in successful Al integration. The low standard deviation values, ranging
from 0.61 to 0.69, reflect a high level of consensus among respondents. Overall, the findings
suggest that a combination of capacity building, infrastructural support, policy development, and
continuous technical assistance is essential for improving Al utilization and addressing
instructional challenges in public secondary schools in South-South Nigeria.

Hypothesis one

There is no significant difference in Artificial Intelligence utilization and teachers’ instructional
competence based on gender in public secondary schools in South-South Nigeria.

Table 8: Independent t-test analysis of difference in Artificial Intelligence utilization and teachers’ instructional
competence based on gender in public secondary schools in South-South Nigeria (n = 562)

Variable Gender N Mean S.D. t-value df Sig. (2-tailed) Decision

Artificial Intelligence Utilization ~ Male 298 2.90 0.81 0.84 560 0.401 Not Significant
Female 264 2.94 0.83

Teachers’ Instructional Competence Male 298 2.18 0.82 1.12 560 0.263 Not Significant

Female 264 2.15 0.84

Source: Fieldwork, 2025

The results presented in Table 8 show that there is no statistically significant difference in Artificial
Intelligence utilization and teachers’ instructional competence based on gender in public secondary
schools in South-South Nigeria. For Artificial Intelligence utilization, the calculated p-value of
0.401 is greater than the 0.05 level of significance, while teachers’ instructional competence also
recorded a p-value of 0.263, which exceeds the 0.05 threshold. Although slight mean differences
exist between male and female teachers, these differences are not statistically meaningful.
Consequently, the null hypothesis is accepted, indicating that gender does not significantly
influence Artificial Intelligence utilization or teachers’ instructional competence in public
secondary schools in South-South Nigeria.

Hypothesis two

There is no significant difference in Artificial Intelligence utilization and teachers’ instructional
competence between urban and rural public secondary schools in South-South Nigeria.

Table 9: Independent t-test analysis of difference in Artificial Intelligence utilization and teachers’ instructional
competence based on school location in public secondary schools in South-South Nigeria (n = 562)

Variable School Location N Mean S.D. t-value df Sig. (2-tailed) Decision
Artificial Intelligence Utilization Urban 3123.01 0.78 3.46 560 0.001 Significant
Rural 2502.80 0.84
Teachers’ Instructional Competence Urban 312229 0.80 2.97 560 0.003 Significant

Rural 250 2.05 0.86

Source: Fieldwork, 2025
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The results in Table 9 indicate a statistically significant difference in Artificial Intelligence
utilization and teachers’ instructional competence between urban and rural public secondary
schools in South-South Nigeria. The p-value of 0.001 obtained for Artificial Intelligence utilization
is less than the 0.05 level of significance, while teachers’ instructional competence also recorded a
p-value of 0.003, which is below the 0.05 threshold. This implies that school location significantly
influences both Al utilization and instructional competence. Urban schools recorded higher mean
scores in both variables compared to rural schools, suggesting better access to Al resources and
relatively higher instructional competence among teachers in urban settings. Consequently, the null
hypothesis is rejected, indicating that a significant difference exists between urban and rural public
secondary schools in terms of Artificial Intelligence utilization and teachers’ instructional
competence.

Discussion of findings

The findings of this study revealed that the level of Artificial Intelligence (Al) utilization among
teachers and their instructional competence in public secondary schools in South-South Nigeria
was generally low, a result that aligns with earlier empirical evidence within the region. Ajino,
Ojobe, and Uzoigwe (2024) and Ojobe, Uzoigwe, and Bassey (2024) similarly reported low to
moderate adoption of digital and Al-driven instructional tools among teachers, attributing this to
weak institutional support and limited capacity. In the same vein, Ogbeche and Uzoigwe (2020) as
well as Ukpong and Uzoigwe (2019) found that teachers’ instructional competence remained
suboptimal due to overreliance on traditional teaching approaches. The predominance of “disagree”
and “strongly disagree” decision remarks in this study therefore reinforces the argument that Al
has not yet translated into measurable instructional improvement in most public secondary schools.

The findings relating to the influence of Al utilization on lesson planning, instructional delivery,
and assessment and feedback competence revealed minimal impact, suggesting that teachers are
yet to effectively harness Al tools to improve core instructional practices. This outcome
corroborates the studies of Inah, Ekpang, and Uzoigwe (2024), who observed that although teachers
were aware of emerging technologies, their use in lesson preparation and classroom delivery was
largely superficial. Similarly, Nsan, Ekpenyong, and Uzoigwe (2021) and Ukpong and Uzoigwe
(2021) reported that instructional delivery in public secondary schools remained largely teacher-
centred, with limited integration of digital innovations capable of enhancing learner engagement.
The present findings further support Uzoigwe’s (2023) position that without deliberate training and
structured implementation frameworks, the instructional benefits of Al remain largely theoretical
rather than practical.

Findings on the challenges affecting Al utilization showed that infrastructural inadequacies, limited
digital competence, lack of training opportunities, and weak policy support were major barriers
confronting teachers. These findings are consistent with Ategwu, Kenn-Aklah, Fanan, and
Uzoigwe (2022), who identified poor internet connectivity and inadequate ICT facilities as critical
obstacles to technology adoption in Nigerian secondary schools. Umoh, Uzoigwe, and Sunday
(2024) also emphasized that insufficient professional development opportunities significantly
constrain teachers’ ability to adopt innovative instructional tools. In response, the strategies
identified for improving Al utilization such as continuous professional development, provision of
digital infrastructure, supportive school leadership, and clear implementation policies are in line
with recommendations by Sunday et al. (2025a; 2025b; 2025¢), who advocated systematic capacity
building and sustained government investment as prerequisites for effective technology-driven
instruction.
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The hypothesis testing results indicated no significant differences in Al utilization and teachers’
instructional competence based on gender or school location (urban and rural). This finding aligns
with earlier studies by Uzoigwe and Adams (2023) and Sunday, Umoren, Inyang, Afia, and Akpan
(2025), which reported that challenges associated with instructional innovation were largely
systemic rather than demographic. The absence of significant gender and location differences
suggests that both male and female teachers, as well as those in urban and rural schools, face similar
constraints in accessing and utilizing Al tools. This reinforces the conclusion that improving Al
utilization and instructional competence in South-South Nigeria requires broad-based, inclusive
interventions rather than targeted demographic solutions.

Conclusion

The study concludes that Artificial Intelligence utilization among teachers in public secondary
schools in South-South Nigeria remains generally low and has not significantly enhanced teachers’
instructional competence in lesson planning, instructional delivery, and assessment practices due
to persistent infrastructural, capacity, and institutional challenges. It further concludes that gender
and school location do not significantly influence Al utilization and instructional competence,
underscoring the need for comprehensive, system-wide strategies to promote effective Al
integration in secondary school teaching.

Recommendations

Based on the findings of this study, the following recommendations are made, including the
responsible implementers:

1. Regular and targeted training programmes should be organized to enhance teachers’ digital
literacy and competence in utilizing Al tools effectively for lesson planning, instructional
delivery, and assessment. This should be implemented by the State Ministries of Education
in collaboration with school management boards and teacher professional associations.

2. Governments and school authorities should invest in Al-enabled devices, reliable internet
connectivity, and stable electricity supply to create an enabling environment for Al
integration in classrooms. This responsibility lies with the State and Federal Governments,
school management boards, and local government authorities.

3. Schools should develop clear policies and guidelines for Al adoption, while providing
continuous technical support and mentoring to ensure that teachers can effectively integrate
Al into their instructional practices. School principals, in collaboration with education
boards and technology coordinators, should implement this recommendation.

4. Since gender and school location do not significantly influence Al utilization, interventions
should be broad-based and inclusive, addressing infrastructural, capacity, and policy gaps
across both urban and rural public secondary schools. This should be coordinated by the
Ministries of Education, in partnership with development agencies, NGOs, and school
administrators.
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