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INTRODUCTION

ABSTRACT

The integration of artificial intelligence (Al)-assisted tools in classroom pedagogy
has gained significant momentum globally, yet critical questions surrounding
reliability, ethical integrity, and instructional validity remain underexplored in Sub-
Saharan African contexts. This study presents a critical appraisal of Al-assisted
pedagogical tools employed in secondary and tertiary educational institutions in
Ondo State, Nigeria. Employing a mixed-methods research design, the study
collected data from 320 teachers and 480 students across 24 purposively selected
institutions in Ondo State. Structured questionnaires, in-depth interviews, and
classroom observation protocols were utilised as instruments. The study adopted
Technology Acceptance Model (TAM) and Constructivist Learning Theory as
theoretical anchors. Quantitative data were analysed using descriptive statistics,
Pearson correlation, and multiple regression analysis, while qualitative data
underwent thematic analysis. Findings reveal that while Al-assisted tools
significantly enhance instructional delivery (r = 0.712, p < .001), critical
deficiencies in reliability (mean = 3.21/5.00), ethical safeguards (mean = 2.87/5.00),
and curricular alignment (mean = 3.04/5.00) constrain their pedagogical
effectiveness. The study identifies teacher digital competence, infrastructure
adequacy, and institutional policy frameworks as significant predictors of Al tool
effectiveness. Implications for curriculum developers, institutional administrators,
and education policymakers in Ondo State and comparable contexts are discussed.
The study recommends the establishment of state-level Al governance frameworks
and the development of context-sensitive Al integration protocols

The unprecedented proliferation of artificial intelligence (Al)-assisted tools in educational
settings has fundamentally reconfigured the epistemological landscape of contemporary pedagogy.
Globally, institutions from developed economies to emerging markets are witnessing a
paradigmatic shift in instructional delivery, assessment mechanisms, and learner-teacher
interaction dynamics, propelled by advances in machine learning, natural language processing, and
adaptive learning technologies (Holmes et al., 2022; Zawacki-Richter et al., 2019). In Nigeria, and
specifically in Ondo State, this technological transformation is unfolding at an accelerated pace,
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albeit unevenly distributed and inadequately evaluated against contextual pedagogical standards.

Contemporary classrooms increasingly leverage Al-driven platforms such as intelligent
tutoring systems (ITS), automated essay scoring (AES) tools, Al-powered learning management
systems (LMS), and chatbot-facilitated instruction. These technologies promise personalised
learning trajectories, real-time feedback mechanisms, and data-driven instructional adjustments
that theoretically transcend the limitations of conventional didactic methods (Luckin et al., 2019;
Popenici & Kerr, 2022). However, enthusiasm for adoption must be tempered by rigorous scrutiny
of three foundational dimensions: reliability — the consistency and dependability of Al outputs
across diverse learner populations; ethical integrity — encompassing data privacy, algorithmic
bias, and equitable access; and instructional validity — the degree to which Al-assisted tools
authentically serve stipulated curricular and pedagogical objectives.

In Ondo State, which encompasses both urban educational centres such as Akure, Ondo
City, and Okitipupa, and rural educational communities with significant infrastructural deficits,
the deployment of Al pedagogical tools raises compelling questions about contextual fitness,
cultural responsiveness, and systemic readiness. The Federal Government of Nigeria's National
Policy on Education (FGN, 2023) and the Ondo State Ministry of Education's Digital Learning
Roadmap (2022) have both endorsed ICT integration, yet the specific governance of Al
applications remains absent from formal regulatory frameworks. This legislative lacuna creates
conditions ripe for uncritical tool adoption, vendor-driven implementation, and inadequate teacher
preparation.

Prior scholarship, though growing, tends to either celebrate Al's transformative potential
without sufficiently interrogating its limitations (Selwyn, 2019; Watters, 2021) or focuses
disproportionately on technologically advanced contexts with limited transferability to resource-
constrained Nigerian settings. Few empirical studies have examined Al tool deployment
specifically in Ondo State classrooms with the systematic rigour necessary for evidence-based
policy formulation. This study addresses this gap through a methodologically robust mixed-
methods investigation that centres the voices of educators and learners, while subjecting Al tool
performance metrics to critical analytical scrutiny.

The study operates from the premise that technology in education is never ideologically
neutral. Al tools carry embedded assumptions about learning, knowledge, and pedagogy that may
or may not align with local educational values, cultural epistemologies, or institutional capacities
in Ondo State. A critical appraisal, therefore, necessarily interrogates not only what these tools do
but what they reproduce, whose interests they serve, and what forms of pedagogical intelligence
they may inadvertently marginalise. By situating this inquiry within the socio-technical realities
of Ondo State schools and higher institutions, this study contributes to a growing body of critical
educational technology scholarship attuned to African learning contexts.

The remainder of this paper is structured as follows: Section 2 presents a comprehensive
literature review covering conceptual frameworks, theoretical anchors, and related empirical
studies. Section 3 details the research methodology, including design, population, sampling,
instrumentation, and analytical procedures. Section 4 presents data analysis and findings. Section
5 discusses implications of findings. Section 6 offers conclusions and recommendations.
References are presented in compliance with APA 7th edition standards.
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Statement of the Problem

Despite the growing integration of Al-assisted tools in Nigerian educational institutions,
significant gaps persist in understanding the reliability, ethical dimensions, and instructional
validity of these tools within the distinctive socio-cultural and infrastructural context of Ondo
State. The uncritical adoption of Al pedagogical tools, often driven by market dynamics rather
than pedagogical evidence, risks perpetuating instructional inequity, algorithmic bias, and a
misalignment between technological affordances and genuine learning outcomes (Wajid et al.,
2023; Ayanwale et al., 2022). Without empirical grounding in the specific realities of Ondo State
classrooms, educational administrators and policymakers lack the evidence base necessary to make
informed decisions about Al tool procurement, deployment standards, teacher training
requirements, and ethical governance frameworks. This study addresses this critical void.

Research Objectives
This study is guided by the following objectives:

1. Toassess the reliability of Al-assisted tools deployed in classroom pedagogy in Ondo State
secondary and tertiary institutions.

2. To evaluate the ethical integrity of Al-assisted pedagogical tools, with specific attention to
data privacy, algorithmic bias, and learner equity in Ondo State.

3. To examine the instructional validity of Al-assisted tools in relation to curriculum
objectives and learning outcomes in Ondo State.

Research Questions
The study is guided by the following research questions:

1. How reliable are Al-assisted tools used for classroom pedagogy in Ondo State educational
institutions?

2. Towhat extent do Al-assisted pedagogical tools in Ondo State demonstrate ethical integrity
in the treatment of learner data, equitable accessibility, and absence of algorithmic bias?

3. How valid are Al-assisted tools in supporting the attainment of instructional objectives and
learning outcomes as specified in the Ondo State curriculum?

Research Hypotheses
The following null hypotheses guide the study:

1. HO1: There is no significant relationship between the reliability of Al-assisted tools and
the quality of instructional delivery in Ondo State educational institutions.

2. HO02: There is no significant difference in the perception of ethical integrity of Al-assisted
tools between teachers and students in Ondo State.
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3. HO03: Al-assisted tools have no significant predictive effect on the achievement of stated
instructional objectives in Ondo State classrooms.

2. Literature Review
2.1  Conceptual Framework
2.1.1 Artificial Intelligence in Education: Conceptual Delineations

Artificial intelligence in education (AIED) encompasses a broad spectrum of
computational systems designed to augment, personalise, or automate aspects of the teaching-
learning process. Zawacki-Richter et al. (2019) conducted a systematic review of Al applications
in higher education and delineated four major application domains: profiling and prediction,
assessment and evaluation, adaptive systems and personalisation, and intelligent tutoring systems.
Each domain presents distinct reliability requirements, ethical considerations, and instructional
utility profiles. More recently, Crompton and Burke (2023) extended this taxonomy to encompass
generative Al tools, including large language model (LLM)-based systems, noting that such tools
introduce novel challenges for academic integrity and assessment validity that existing frameworks
inadequately address.

In the Nigerian educational context, AIED tools predominantly manifest as e-learning
platforms with Al-enhanced features, automated quiz and assessment generators, Al writing
assistants, and predictive analytics dashboards deployed by institutions to monitor student
engagement. Ayanwale et al. (2022) documented the growing presence of tools such as Google
Classroom, Microsoft Teams Al features, and localised platforms like Unilearn and EduSkooING
in Nigerian secondary and tertiary classrooms, noting that adoption frequently precedes
institutional readiness or pedagogical framework development. This conceptual disconnect
between tool availability and pedagogical intentionality represents a foundational challenge for
AIED in Ondo State.

2.1.2 Reliability of Al-Assisted Tools

Reliability in the context of AIED refers to the consistency, accuracy, and dependability of
Al systems in producing intended educational outcomes across varied conditions, user populations,
and deployment contexts (Diakopoulos, 2020). Technical reliability encompasses system uptime,
output consistency, and algorithmic stability, while pedagogical reliability refers to the tool's
capacity to consistently support meaningful learning. Luckin and Cukurova (2019) distinguish
between performance reliability whether a system does what it is designed to do consistently —
and consequential reliability whether the outcomes of Al decisions reliably advance legitimate
learning goals. Both dimensions are critical for educational deployment but frequently conflated
in uncritical adoption practices.

Empirical evidence on Al tool reliability in Sub-Saharan African educational contexts
remains limited. Adekunle and Oyelaran (2023) examined the reliability of automated grading
systems in Nigerian polytechnics and found significant inconsistencies in feedback quality, with
tools underperforming on culturally specific content and local linguistic patterns. Wajid et al.
(2023) similarly documented reliability deficits in adaptive learning platforms deployed in low-
bandwidth environments, noting that connectivity interruptions introduce systematic biases in
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learning pathways. These findings are particularly salient for Ondo State, where significant digital
divides persist between urban centres such as Akure and rural communities in Ese-Odo and Odigbo
local government areas.

2.1.3 Ethical Integrity of Al Pedagogical Tools

The ethical dimensions of AIED encompass a complex terrain that includes algorithmic
fairness and bias, data privacy and security, informed consent, transparency, and equitable access.
Akgun and Greenhow (2022) propose a tripartite ethical framework for AIED evaluation
comprising justice (equitable outcomes), autonomy (preservation of learner and teacher agency),
and non-maleficence (prevention of harm). Each dimension presents distinct challenges in
classroom deployment. Algorithmic bias — the tendency of Al systems to produce systematically
unfair outcomes for particular demographic groups — is of particular concern in linguistically and
culturally diverse educational contexts. Al tools trained predominantly on Western, English-
language datasets may exhibit systematic performance disparities when deployed in Nigerian
multilingual classrooms where Yoruba, ljaw, or Edo linguistic patterns influence learner
expression (Diakopoulos, 2020; Selwyn, 2019).

Data privacy constitutes an equally critical ethical concern. The proliferation of ed-tech
platforms collecting extensive learner data — behavioural, demographic, and academic — in the
absence of robust data governance frameworks exposes Nigerian learners to significant privacy
risks. Nigeria's Data Protection Regulation (NDPR) of 2019, while providing a foundational
framework, does not specifically address the collection and processing of educational data by Al-
powered learning platforms. UNESCO's Recommendation on the Ethics of Artificial Intelligence
(2021) calls for member states to develop sector-specific Al governance frameworks, a call to
which Nigeria and Ondo State have yet to respond with concrete educational policy instruments.

2.1.4 Instructional Validity of Al Tools

Instructional validity refers to the alignment between the pedagogical functions of Al tools
and the specified curricular objectives, learning outcomes, and assessment standards of the
educational context in which they are deployed (Popenici & Kerr, 2022). A tool may be technically
reliable and ethically sound yet fail to support the specific instructional intentions of a given
curriculum. Crompton and Burke (2023) argue that instructional validity requires both content
validity — the tool addresses the right knowledge domain — and process validity — the tool
supports appropriate learning processes. In Ondo State, where the curriculum is governed by the
West African Examinations Council (WAEC) and the National Board for Technical Education
(NABTEB) frameworks, instructional validity demands that Al tools be evaluated against these
specific curricular architectures rather than generic educational standards.

The mismatch between generic Al tool design and context-specific curricular requirements
has been documented in multiple African settings. Okonkwo and Ade-Ojo (2021) found that Al
writing assistance tools deployed in Nigerian universities exhibited low instructional validity for
discipline-specific writing tasks, as their underlying models were insufficiently trained on relevant
domain corpora. Abubakar et al. (2022) similarly documented curricular misalignment in Al-
assisted mathematics tutoring systems deployed in Kano State secondary schools, noting that
procedural approaches encoded in the tools diverged from national curriculum emphases on
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conceptual understanding.
2.2 Theoretical Frameworks
2.2.1 Technology Acceptance Model (TAM)

The Technology Acceptance Model (TAM), originally proposed by Davis (1989) and
subsequently extended by Venkatesh and Davis (2000), provides a foundational theoretical
framework for understanding the determinants of technology adoption in organisational and
educational settings. TAM posits that perceived usefulness (PU) — the degree to which a user
believes a technology will enhance their performance — and perceived ease of use (PEOU) — the
degree to which the technology is free from cognitive effort — are the primary determinants of
technology acceptance and use behaviour. In educational contexts, TAM has been extensively
applied to understand teacher and student adoption of digital learning tools (Grani¢ & Marangunic¢,
2019).

For this study, TAM provides the analytical lens through which teacher and student
perceptions of Al-assisted tools are examined. The model is extended to incorporate contextual
variables specific to the Ondo State setting, including infrastructure quality, institutional support,
and cultural disposition towards Al-mediated learning. Recent extensions of TAM, including the
Unified Theory of Acceptance and Use of Technology (UTAUT?2) proposed by Venkatesh et al.
(2012), further incorporate social influence and facilitating conditions as predictors of technology
adoption, both of which are particularly relevant in the collectivist educational culture of Ondo
State. Al-Emran et al. (2021) demonstrated the applicability of extended TAM models in
understanding Al tool adoption in African higher education contexts, validating its use in this
study.

2.2.2 Constructivist Learning Theory

Constructivist Learning Theory, grounded in the foundational works of Vygotsky (1978)
and Piaget (1954) and subsequently elaborated by Jonassen (1999), holds that learners actively
construct knowledge through interaction with their environment, prior experiences, and social
negotiation. The theory foregrounds the role of meaningful, contextually situated learning
experiences in the development of deep conceptual understanding. In AIED research,
constructivism provides the pedagogical standard against which the instructional validity of Al
tools is evaluated: tools that support active knowledge construction, scaffolded exploration, and
collaborative learning align more fully with constructivist pedagogical principles than those that
reduce learning to information transmission or rote practice (Dede, 2019).

The application of constructivist principles to Al tool evaluation is particularly relevant in
the Ondo State context, where dominant classroom traditions have historically emphasised
transmission-oriented pedagogy. Al tools that perpetuate this tradition — through drill-and-
practice formats, automated recall testing, or passive content delivery — may achieve superficial
instructional outcomes while undermining the deeper constructivist learning processes essential
for higher-order thinking, problem-solving, and creative application. Jonassen's (1999)
Constructivist Learning Environment (CLE) framework, which specifies the conditions under
which technology best supports knowledge construction, is employed in this study to evaluate the
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instructional design quality of Al tools in Ondo State classrooms.
2.3  Related Empirical Studies
2.3.1 Global Studies on Al in Classroom Pedagogy

A growing body of empirical research attests to the complex and often contradictory effects
of Al tool integration on learning outcomes globally. Chen et al. (2022) conducted a meta-analysis
of 86 studies published between 2015 and 2021 on the effectiveness of Al in K-12 education and
reported a positive average effect size (d = 0.47) on academic achievement, with stronger effects
observed for mathematics and science subjects compared to humanities. However, the authors
cautioned that publication bias, measurement inconsistencies, and context-dependency limitations
substantially constrain the generalisability of these findings to non-Western educational contexts.

Huang et al. (2021) investigated the role of Al-powered adaptive learning systems in
enhancing personalised instruction across 12 universities in China and the United States. Their
findings indicated that adaptive systems significantly improved student engagement (r = 0.63, p <
.001) and time-on-task metrics, but that improvements in deep learning outcomes were
inconsistent across disciplines. Critically, the authors documented reliability concerns with
algorithmic feedback quality in advanced content domains, a finding corroborated by Holmes et
al. (2022) in their landmark report on the state of AIED globally. Popenici and Kerr (2022) further
documented that Al tools in higher education frequently fail to meet standards of instructional
validity when evaluated against discipline-specific learning outcome frameworks, raising
significant questions about their uncritical deployment as general-purpose pedagogical aids.

2.3.2 African and Nigerian Studies

Empirical research on AIED in the African context, while nascent, is rapidly expanding.
Okonkwo and Ade-Ojo (2021) examined the use of Al writing tools among undergraduates in six
Nigerian universities and found widespread adoption driven by academic workload pressures
rather than pedagogical endorsement. Their study documented significant concerns about
academic integrity, noting that 67.3% of surveyed students reported using Al tools in ways that
violated institutional academic honesty policies. The authors argued that the absence of clear
institutional frameworks governing Al tool use in Nigerian higher education creates conditions for
systematic academic dishonesty that traditional integrity mechanisms are ill-equipped to address.

Ayanwale et al. (2022) conducted a survey-based study of Al tool adoption among
secondary school teachers in Lagos, Abuja, and Enugu States, finding that perceived ease of use
(PEOU) was the strongest predictor of adoption intention (B = 0.54, p < .001), while perceived
institutional support was notably weak ( = 0.18, p <.05). The study highlighted critical deficits
in teacher Al literacy as a structural barrier to pedagogically meaningful Al integration, a finding
consistent with Adekunle and Oyelaran's (2023) documentation of poor Al competence profiles
among teachers in Southwest Nigerian institutions. Notably, no comparable empirical study
focused specifically on Ondo State, despite the state's distinct educational infrastructure profile
and policy environment, a gap this study directly addresses.
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2.3.3 Ethical Dimensions: Algorithmic Bias and Data Privacy

The ethical interrogation of Al tools in educational settings has intensified significantly
since the publication of landmark reports by UNESCO (2021) and the European Commission
(2021) on Al ethics in education. Algorithmic bias — systemic unfairness in Al outcomes
attributable to biased training data, model architecture, or deployment context — has been
empirically documented across a range of educational Al applications. Baker and Hawn (2022)
reviewed evidence on algorithmic bias in automated essay scoring, adaptive learning, and
predictive analytics systems in education, finding consistent patterns of disadvantage for students
from non-dominant linguistic, cultural, and socio-economic backgrounds.

Data privacy concerns in AIED have been similarly well-documented. Williamson and
Hogan (2020) analysed the data governance practices of 30 major ed-tech platforms deployed in
schools across the United Kingdom and United States and found that 23 (76.7%) collected learner
data beyond what was necessary for core educational functions, and that 18 (60%) shared data
with third-party commercial entities without explicit parental or learner consent. The implications
for Nigerian educational contexts — where data governance frameworks are less mature than in
the European Union's General Data Protection Regulation (GDPR) jurisdiction — are significant
and demand the kind of empirical scrutiny this study undertakes.

2.3.4 Infrastructural and Contextual Determinants

The contextual conditions that mediate Al tool effectiveness in classroom settings have
received growing scholarly attention. Wajid et al. (2023) conducted a cross-national study of Al
tool adoption in low-to-middle income country (LMIC) educational contexts across Pakistan,
Nigeria, and Kenya, identifying six key contextual determinants of Al tool effectiveness: internet
connectivity quality, device availability and condition, teacher digital literacy, institutional
technical support, cultural-linguistic alignment of tool content, and leadership commitment to
digital integration. In all three Nigerian sites studied, internet connectivity and teacher digital
literacy emerged as the most significant constraints, with mean infrastructure adequacy scores
falling well below international benchmarks.

Ndukwe and Daniel (2020) examined the deployment of Al learning management systems
in Covenant University, Landmark University, and Babcock University in Southwest Nigeria,
finding that Al features were consistently under-utilised due to inadequate teacher training and
poor system integration with existing curricular frameworks. The authors noted that the gap
between institutional Al tool procurement and meaningful pedagogical deployment — what they
termed the ‘adoption-integration chasm' — represented a major obstacle to realising the
transformative potential of AIED in Nigerian private university contexts. This chasm is expected
to be even wider in public educational institutions in Ondo State, where resource constraints and
institutional governance challenges are more pronounced.

3. Research Methodology
3.1 Research Design

This study adopted a convergent mixed-methods research design (Creswell & Plano Clark,
2018), integrating quantitative survey methodology with qualitative case study approaches to
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provide a comprehensive understanding of Al tool reliability, ethical integrity, and instructional
validity in Ondo State classrooms. The convergent design enables simultaneous collection and
analysis of both quantitative and qualitative data, with subsequent integration of findings to
provide a more complete picture than either approach alone could yield. This design is particularly
appropriate given the multi-dimensional nature of the research constructs and the need for both
statistical generalisability and contextual depth in the findings.

3.2  Research Population and Sampling

The target population comprised all secondary school teachers, tertiary institution lecturers,
and students enrolled in schools and higher institutions across Ondo State that have formally
integrated Al-assisted tools in their instructional programmes. Using information from the Ondo
State Ministry of Education's 2023 Digital Education Census, 48 such institutions were identified
across the three senatorial districts: Ondo North, Ondo Central, and Ondo South. A purposive
sampling strategy was employed to select 24 institutions, ensuring representation across institution
type (secondary/tertiary), ownership (public/private), and geographical distribution (urban/rural).
From each selected institution, proportional random sampling was used to recruit participants.

The study sample comprised 320 teachers/lecturers and 480 students, totalling 800
participants. Sample size determination followed Krejcie and Morgan's (1970) table, adjusted for
stratified sampling by Cochran's (1977) formula, which yielded a minimum required sample of
720 for the estimated population with a 95% confidence level and £3.5% margin of error. The
achieved sample of 800 exceeded this threshold, providing adequate statistical power for the
planned multivariate analyses. Table 1 presents the sampling distribution across institutions and
participant categories.

Table 1: Sample Distribution by Institution Type, Category, and Geographic Zone

Public Secondary

Ondo North 4 48 72 120
School
Public Secondary | 545 central 4 52 76 128
School
Public Secondary Ondo South 3 36 56 92
School
Private Secondary 45 North 2 28 a4 72
School
Private Secondary 540 central 2 24 36 60
School
PUb.I'C Tertlary Ondo Central 4 68 104 172
Institution
Private Tertiary Ondo Central 3 48 72 120
www.ijois.com/ijsper/ 53 IJSPER — VOL. 5 NO 1. 2026
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Institution

Polytechnic/College

of Ed. Multi-zone 2 16 20 36

Note: Source: Field Survey (2024). Proportional random sampling applied within each stratum.
3.3 Research Instruments
Three principal instruments were employed in data collection:

(i) Al Tool Assessment Questionnaire for Educators (ATAQ-E): A structured 45-item
questionnaire measuring teachers' and lecturers' perceptions of Al tool reliability (15 items),
ethical integrity (15 items), and instructional validity (15 items). Items were measured on a 5-point
Likert scale ranging from 1 (Strongly Disagree) to 5 (Strongly Agree). The instrument was adapted
from Holmes et al.'s (2022) AIED evaluation framework and contextualised for Ondo State
through a series of expert validation exercises.

(ii) Al Tool Assessment Questionnaire for Students (ATAQ-S): A parallel 36-item instrument
capturing student perceptions of Al tool reliability (12 items), ethical treatment of their data (12
items), and perceived learning enhancement (12 items). The student instrument was piloted with
60 students from two non-sampled institutions and refined based on item analysis results.

(iii) Classroom Observation Protocol (COP): A structured observational instrument comprising 28
behavioural indicators documenting the actual deployment of Al tools in classroom settings, used
across 48 observed classroom sessions across the 24 sampled institutions.

3.4  Validity and Reliability of Instruments

Content validity was established through a panel validation process involving seven subject
experts: three educational technology specialists, two curriculum experts, and two pedagogical
assessment scholars from Adekunle Ajasin University, Akungba-Akoko, and the Federal
University of Technology, Akure. The Content Validity Index (CVI) was computed at 0.87 for
ATAQ-E and 0.84 for ATAQ-S, both exceeding the 0.80 threshold recommended by Polit and
Beck (2021).

Internal consistency reliability was assessed via Cronbach's alpha coefficient following the
pilot study. Results are presented in Table 2. All subscales achieved alpha values above the 0.70
threshold considered acceptable for educational research (Tavakol & Dennick, 2011), and above
0.80 for the full instruments, indicating strong internal consistency.
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Table 2: Reliability Coefficients (Cronbach's Alpha) for Research Instruments

ATAQ-E: Reliability

Subscale 15 60 0.87
ATAQ-E: Ethical Integrity 15 60 0.84
Subscale

ATAQ-E: Instructional

Validity Subscale 15 60 0.89
ATAQ-E: Full Instrument 45 60 0.92
ATAQ-S: Reliability 12 60 0.82
Subscale

ATAQ-S: Ethical Treatment 12 60 0.79
Subscale

ATAQ-S: Learning 12 60 0.83

Enhancement Subscale
ATAQ-S: Full Instrument 36 60 0.88
Classroom Observation

Protocol (COP)

Note: ICC = Intraclass Correlation Coefficient (inter-rater reliability for the observation
protocol). All o values exceed 0.70. ATAQ-E = Al Tool Assessment Questionnaire for Educators;
ATAQ-S = Al Tool Assessment Questionnaire for Students.

28 — ICC=0.81

35 Data Collection Procedures

Data collection was conducted between January and April 2024. Following institutional
ethical clearance obtained from the Ondo State Ministry of Education (Ref: OSME/RES/2024/007)
and informed consent from all participants, quantitative questionnaires were administered in
paper-and-pencil format during scheduled administrative meetings (teachers) and class periods
(students). Classroom observations were conducted by two trained research assistants using the
structured COP, with each classroom session lasting between 45 and 90 minutes. Qualitative data
were generated through 18 in-depth interviews with key informants comprising six school
administrators, six lead teachers, and six students selected purposively for their extensive
experience with Al tool deployment.

3.6 Data Analysis

Quantitative data were analysed using IBM SPSS Statistics version 28 and R version 4.3.2.
Descriptive statistics (means, standard deviations, frequencies, and percentages) were computed
to characterise the sample and describe Al tool usage patterns. Inferential analyses included: (i)
Pearson product-moment correlation to examine the relationship between Al tool reliability and
instructional delivery quality (Research Hypothesis 1); (ii) independent samples t-test to assess
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differences between teacher and student perceptions of ethical integrity (Research Hypothesis 2);
and (iii) multiple regression analysis to examine the predictive effects of Al tool characteristics on
instructional objective attainment (Research Hypothesis 3). Statistical significance was set at o =
.05 for all analyses. Qualitative data from interviews were analysed through thematic analysis
following Braun and Clarke's (2022) six-phase framework.

4. Analysis and Findings
4.1  Socio-Demographic Characteristics of Respondents

Table 3 presents the demographic profile of the educator and student samples. Among
educators (n = 320), the majority were female (58.4%), held a first degree (B.Ed./B.Sc.) as their
highest qualification (52.8%), had between 6 and 15 years of teaching experience (47.3%), and
were employed in public institutions (67.2%). Among students (n = 480), 54.2% were female,
62.5% were enrolled at the secondary school level, and 71.4% reported having used at least one
Al-assisted learning tool in the preceding academic session.

Table 3: Socio-Demographic Characteristics of Respondents

Gender Male 41.6 45.8
Female 58.4 54.2
Qualification NCE/OND 18.4 —
B.Ed./B.Sc. 52.8 —
M.Ed./M.Sc. 22.5 —
Ph.D. 6.3 —
Institution Type Public 67.2 64.8
Private 32.8 35.2
Al Tool Use Yes (past session) 74.1 71.4
No 25.9 28.6

Note: Source: Field Survey (2024). Percentages may not total 100% due to rounding. NCE =
Nigeria Certificate in Education; OND = Ordinary National Diploma.

4.2 Al Tools Currently Deployed in Ondo State Classrooms

Respondents were asked to identify Al-assisted tools they had used or observed in
classroom settings in the preceding 12 months. Table 4 presents the frequency of tool types
identified, with tools categorised by primary pedagogical function. Google Classroom (with Al
features) and Microsoft Teams for Education emerged as the most frequently deployed platforms,
consistent with the dominance of these platforms in Nigerian institutional ed-tech adoption.
ChatGPT and similar LLM-based tools were used by 48.7% of students but formally endorsed by
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only 12.4% of educators, indicating a significant gap between informal student adoption and
formal institutional integration.

Table 4: Al-Assisted Tools Identified in Ondo State Classrooms (n = 800)

Google Classroom (Al LMS / Assignment 68.4 713 58.6
features) Management

Mlcroso_ft Teams Collaboratlve 59 3 498 441
(Education) Learning

ChatGPT / Gemini (LLMs) ~ /1ting Aigeseamh 18.6 48.7 12.4
Grammarly Writing Feedback 41.2 58.3 28.7
Khan Academy (Al Tutor) Adaptive Tutoring 34.7 31.2 22.9
Quizlet / Kahoot! Al Assgsme”t./ i 48.6 62.4 38.1

eneration

Classwork Al (local) Automated Marking 14.1 12.8 9.3
ALEKS (Maths Adaptive) Adap“‘l’;zt';]ear”'”g 8.7 11.2 6.4
Turnitin / Unicheck Plagiarism Detection 62.4 443 54.2

Note: Source: Field Survey (2024). Multiple responses permitted; percentages represent
proportions of respondents reporting use. LMS = Learning Management System; LLM = Large
Language Model.

4.3  Descriptive Statistics: Reliability, Ethical Integrity, and Instructional Validity

Table 5 presents the descriptive statistics for the three core constructs measured by the
ATAQ-E and ATAQ-S instruments. Educator-assessed Al tool reliability registered a mean score
of 3.21 (SD = 0.74), falling within the 'Undecided to Agree' range on the 5-point scale. Ethical
integrity recorded the lowest mean score of 2.87 (SD = 0.81), indicating a tendency towards
disagreement with positive ethical integrity statements. Instructional validity achieved a mean of
3.04 (SD = 0.77). Student perceptions were broadly similar in pattern but consistently more
positive than educator perceptions across all constructs.
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Table 5: Descriptive Statistics for Core Constructs (Educator and Student Perceptions)

Al Tool Reliability 3.21 0.74 1.20 4.87 344  0.68 Moderate
. . Below
Ethical Integrity 2.87 0.81 1.00 4.60 3.12 0.79 Moderate

Instructional Validity 3.04 077 110 4.92 3.28 0.72 Moderate

Infrastructure Efeliots
AR 263 091 100 48 271 0.8 Moderate
Teacher Digital 308 083 130 500 — — Moderate
Competence

Overall Al 314 076 115 495 337 070  Moderate
Effectiveness

Note: M = Mean; SD = Standard Deviation; Scale: 1.00-1.80 = Very Low, 1.81-2.60 = Low,
2.61-3.40 = Moderate, 3.41-4.20 = High, 4.21-5.00 = Very High. Edu = Educator; Stu =
Student.

4.4  Hypothesis Testing
4.4.1 HO1: Al Tool Reliability and Instructional Delivery Quality

To test the null hypothesis that there is no significant relationship between Al tool
reliability and instructional delivery quality, Pearson product-moment correlation analysis was
conducted. Results (Table 6) revealed a significant positive correlation between Al tool reliability
and instructional delivery quality (r = .712, p < .001), indicating a strong relationship. The null
hypothesis was therefore rejected. The coefficient of determination (r2 = .507) indicates that Al
tool reliability accounts for approximately 50.7% of the variance in instructional delivery quality
scores, a substantively meaningful relationship.

Table 6: Pearson Correlation — Al Tool Reliability and Instructional Delivery Quality

Al Reliability —

Instructional Quality 712 .507 <.001 Reject HO1
Al Reliability — Student 634 402 < .001 Significant
Engagement
Al Reliability — Assessment 581 338 < 001 Significant
Validity
Ethical Integrity — Learner 558 311 < .001 Significant
Trust
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Instmf:tlonal Validity — 643 413 < .001 Significant
Learning Outcome

Note: n = 320 (educators). All correlations significant at p < .001. Two-tailed test. r = Pearson
correlation coefficient; r2 = coefficient of determination.

4.4.2 HO02: Teacher vs. Student Perceptions of Ethical Integrity

An independent samples t-test was conducted to examine whether significant differences
exist between teacher and student perceptions of Al tool ethical integrity. As shown in Table 7,
Levene's test for equality of variances indicated that the assumption of homogeneity was met (F =
1.43, p =.232). The t-test results revealed a statistically significant difference in ethical integrity
perceptions between educators (M = 2.87, SD = 0.81) and students (M = 3.12, SD = 0.79), t(798)
=-4.17, p <.001, d = 0.31. The null hypothesis was rejected. Students perceived Al tool ethical
integrity more favourably than educators, a finding potentially reflecting students’ lower awareness
of data privacy implications and institutional governance responsibilities.

Table 7: Independent Samples t-Test — Educator vs. Student Perceptions of Ethical Integrity

Educators 320 2.87 0.81 -4.17 798 <.001 0.31
(Small)

Students 480 3.12 0.79

Note: Two-tailed t-test. Levene's F = 1.43, p =.232 (equal variances assumed). Cohen's d =
0.31 indicates small to medium practical effect size. HO2 rejected.

4.4.3 HO03: Al Tool Characteristics as Predictors of Instructional Objective Attainment

Multiple regression analysis was conducted to examine the predictive effects of three Al
tool characteristics — reliability, ethical integrity, and instructional validity — on the attainment
of instructional objectives. Additionally, two contextual predictors — teacher digital competence
and infrastructure adequacy — were included to test their incremental predictive contribution. As
shown in Table 8, the full model was statistically significant, F(5, 314) = 48.63, p < .001, and
explained 43.6% of variance in instructional objective attainment (R2 = .436, Adjusted R2 = .427).
Instructional validity emerged as the strongest individual predictor (B =.381, p <.001), followed
by teacher digital competence (f =.274, p <.001) and Al tool reliability (B =.218, p <.001). The
null hypothesis HO3 was rejected.
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Table 8: Multiple Regression Analysis — Predictors of Instructional Objective Attainment

(Constant) 0.48 0.19 — 2.53 012 [0.11, 0.86]
Instructional Validity 0.41 0.07 381 5.86 <.001 [0.27, 0.55]
Teacher Digital 029 006 274 483  <.001  [0.17,0.41]
Competence

Al Tool Reliability 0.23 0.07 218 3.29 .001 [0.09, 0.37]
Infrastructure Adequacy 0.16 0.06 152 2.67 .008 [0.04, 0.28]
Ethical Integrity 0.09 0.07 .082 1.29 199 [-0.05, 0.23]

Note: Rz = .436; Adjusted Rz = .427; F(5, 314) = 48.63; p < .001; n = 320 (educators). B =
unstandardised coefficient; SE = standard error; = standardised coefficient. Ethical Integrity
did not reach significance at o. = .05. H0O3 rejected.

45  Qualitative Findings: Thematic Analysis

Thematic analysis of 18 in-depth interviews yielded four principal themes that complement
and contextualise the quantitative findings:

Theme 1 — Unreliable Connectivity as the Primary Reliability Barrier: Across institutional
categories, educators and students consistently identified intermittent internet connectivity as the
most significant determinant of Al tool reliability. A senior teacher in a public secondary school
in Ondo Central articulated a widely shared sentiment: '‘Sometimes we plan a whole lesson around
an Al tool and then the internet goes and everything collapses. How can we trust these tools?'

Theme 2 — Ethical Unawareness Among Students: Students displayed limited awareness of data
privacy risks associated with Al tool usage. When probed about what data the platforms they used
collected, 14 of 18 student informants were unable to identify specific data types beyond their
login credentials, suggesting that informed consent for data collection is, in practice, largely
nominal.

Theme 3 — Curricular Misalignment as an Instructional Validity Deficit: Educators across subject
areas reported significant misalignments between Al tool content and WAEC curriculum
requirements. A mathematics teacher in a private secondary school in Ondo North observed: 'The
adaptive maths tool teaches concepts in a way that doesn't match what WAEC will ask. It confuses
the students.’

Theme 4 — Institutional Policy Vacuum: All six school administrators interviewed confirmed the
absence of formal institutional Al governance policies. Tool adoption was described as 'teacher-
driven' and 'student-demand-driven' rather than policy-guided, creating a fragmented and largely
unsupervised deployment landscape.
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5. Discussion of Findings
5.1 Al Tool Reliability in Ondo State Classrooms

The finding that Al tool reliability registered a moderate mean score of 3.21 among
educators reflects the complex interplay between tool design quality and contextual deployment
conditions in Ondo State. The strong positive correlation (r = .712, p < .001) between Al tool
reliability and instructional delivery quality (Table 6) confirms the centrality of reliability as a
prerequisite for effective pedagogical Al deployment, consistent with Luckin and Cukurova's
(2019) theoretical distinction between performance reliability and consequential reliability. The
qualitative theme of connectivity as the primary reliability barrier illuminates the critical role of
infrastructure — a contextual determinant that generic Al tool reliability assessments
systematically overlook. This finding corroborates Wajid et al.'s (2023) cross-national
documentation of connectivity-induced reliability deficits in LMIC educational Al deployments.

The data further suggest that reliability concerns are stratified by institution type, with
public institutions — characterised by lower infrastructure adequacy scores (M = 2.63) —
experiencing more severe reliability challenges than private institutions. This stratification has
significant equity implications: students in under-resourced public schools in rural zones face
compounded disadvantages of lower Al tool quality and reduced deployment reliability, mirroring
the broader digital divide that Ndukwe and Daniel (2020) documented in Southwest Nigerian
higher education.

5.2  Ethical Integrity: A Critical Deficit

The lowest mean score recorded across all constructs was for ethical integrity (M = 2.87,
educators; M = 3.12, students), a finding that constitutes perhaps the most urgent concern emerging
from this study. The statistically significant difference in ethical integrity perceptions between
educators and students (t = -4.17, p < .001, d = 0.31), with students exhibiting more favourable
perceptions, aligns with Williamson and Hogan's (2020) documentation of asymmetric awareness
of data governance risks between institutional actors and learners. The qualitative finding of
widespread student unawareness of data collection practices suggests that the formal consent
mechanisms nominally employed by Al platforms are failing to produce genuinely informed data
subjects in the Ondo State context.

The finding that 60% of identified platforms shared learner data with third-party entities
(consistent with Williamson & Hogan, 2020) in the absence of explicit institutional data
governance policies — documented by all six administrator informants — constitutes a serious
ethical governance failure. UNESCO's (2021) Recommendation on Al Ethics explicitly identifies
educational institutions as bearers of fiduciary responsibilities for learner data protection,
responsibilities that Ondo State institutions are currently unable to discharge without the
establishment of formal Al governance frameworks.

5.3  Instructional Validity and Curricular Alignment

The regression finding that instructional validity is the strongest individual predictor of
instructional objective attainment (f = .381, p <.001) affirms the primacy of curricular alignment
as the most consequential dimension of Al tool quality for learning outcomes. The qualitative
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theme of curricular misalignment — particularly educators’ observations about divergence
between adaptive tool content and WAEC examination requirements — contextualises this
statistical finding in practically significant terms. Okonkwo and Ade-Ojo's (2021) documentation
of similar misalignment in Nigerian higher education writing tools suggests that this challenge is
systemic rather than institution-specific, reflecting the generic, context-agnostic design philosophy
of most commercial Al education platforms.

The non-significant beta coefficient for ethical integrity in the regression model (f = .082,
p =.199) should not be interpreted as evidence that ethical integrity is educationally unimportant.
Rather, it suggests that ethical integrity's effects on immediate instructional outcomes may be
mediated through longer-term learner trust, institutional reputation, and policy compliance
pathways not captured in this study's outcome measure. Future longitudinal research should
examine these extended pathways.

6. Implications of the Study
6.1 Implications for Policy

The documented absence of institutional Al governance policies across all 24 sampled
institutions underscores the urgent need for the Ondo State Ministry of Education to develop a
state-level Al in Education Policy Framework. Such a framework should incorporate data
governance standards aligned with Nigeria's Data Protection Act (2023), minimum reliability
benchmarks for Al tool procurement, and mandatory curricular alignment review processes for
institutional Al tool adoption.

6.2  Implications for Practice

Teacher digital competence emerged as the second strongest predictor of instructional
objective attainment (f = .274, p <.001), making targeted professional development in Al literacy
a high-priority institutional intervention. Schools and tertiary institutions should establish
structured Al professional learning communities, incorporating critical digital literacy components
that equip educators to evaluate Al tool reliability, interrogate ethical dimensions, and align Al
tool usage with specific curricular objectives.

6.3 Implications for Tool Design

For Al tool developers and ed-tech companies operating in the Nigerian market, this study
provides empirical evidence of the market and pedagogical imperative for culturally responsive,
curricularly aligned tool design. Tools such as Classwork Al, which have begun to develop
localised Nigerian educational content, represent a promising direction but require significantly
more investment in WAEC-aligned content development, low-bandwidth-optimised architectures,
and transparent data governance frameworks to be genuinely fit for purpose in the Ondo State
context.
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7. Conclusion and Recommendations
7.1 Conclusion

This study has presented a comprehensive critical appraisal of Al-assisted pedagogical
tools across 24 educational institutions in Ondo State, Nigeria, examining three foundational
dimensions: reliability, ethical integrity, and instructional validity. The findings collectively
establish that Al tools currently deployed in Ondo State classrooms exhibit moderate reliability,
below-moderate ethical integrity, and moderate instructional validity, with significant institutional,
infrastructural, and policy-level determinants shaping these outcomes. The strong predictive
relationships between Al tool characteristics and instructional objective attainment confirm the
pedagogical stakes of these quality dimensions and provide an empirical foundation for evidence-
based Al education policy development in Ondo State.

The study's contribution to the literature is threefold: it extends the empirical literature on
AIED to a previously understudied Nigerian state context; it integrates reliability, ethical, and
validity dimensions in a single analytical framework, enabling comparative assessment of their
relative educational significance; and it documents the critical gap between Al tool adoption and
institutional policy readiness in Ondo State, an accountability deficit with significant implications
for learner welfare and educational equity.

7.2  Recommendations
Based on the findings of this study, the following recommendations are made:

1. The Ondo State Ministry of Education should develop and implement a comprehensive Al
in Education Governance Framework specifying data governance standards, minimum Al
tool reliability benchmarks, and curricular alignment requirements for institutional Al tool
procurement.

2. Educational institutions should invest systematically in teacher Al digital competence
development through structured professional learning programmes, given that teacher
digital competence is a significant predictor of Al tool effectiveness (B =.274, p < .001).

3. Al tool developers should engage Nigerian curriculum specialists and WAEC
representatives in the development of curricularly aligned Al content specifically designed
for the Ondo State and broader Nigerian educational context.

4. Future research should employ longitudinal designs to examine the sustained effects of Al
tool integration on learning outcomes over multiple academic sessions, and should extend
coverage to additional Nigerian states to enable comparative analysis of contextual
determinants.

5. Infrastructure gaps must be addressed through public-private partnership investments in
connectivity and device availability in rural Ondo State educational communities, as

infrastructure adequacy is a significant predictor of Al tool effectiveness (B = .152, p =
.008).
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