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Abstract 10 

The integration of AI into education has emerged as a transformative innovation capable of 11 
addressing long-standing challenges in inclusive education, particularly in contexts characterized 12 
by learner diversity and resource constraints. This study examines the effect of Artificial 13 
Intelligence (AI) tool integration on inclusive pedagogical practices and learning outcomes 14 
among diverse learners in technical colleges in Lagos State, Nigeria.  The population of the study 15 
comprised all students in selected technical colleges in Lagos State Technical Colleges. A 16 
sample size of 320 participants (technical college students) was selected usingmultistage 17 
sampling technique method to ensure statistical power and generalizability. Data were collected 18 
using researcher-developed Structured Questionnaire titled: Artificial Intelligence-Driven 19 
Educational Tools, Inclusive Pedagogical Practices and Learning Outcomes Questionnaire 20 
(AIDET-IPPLOQ), AI-Integrated Instructional Module (Treatment Tool), and Achievement 21 
Test. The validity of the instruments was established through multiple approaches: Content 22 
Validity; Construct Validity and Face Validity. Using Cronbach’s alpha coefficientreliability  of  23 
0.70 was established. Data were analyzed using descriptive statistics and inferential analysis to 24 
test hypotheses at a 0.05 level of significance. The findings indicate that AI integration 25 
significantly improves inclusive pedagogical practices by enabling differentiated instruction, 26 
increasing learner engagement, and enhancing teacher responsiveness. Additionally, students 27 
exposed to AI-supported instruction demonstrated higher academic performance, improved 28 
technical skills, and better retention rates compared to those taught using traditional methods 29 
(Salas-Pilco et al., 2022; Li et al., 2025).Despite these benefits, challenges such as inadequate 30 
infrastructure, digital divide, ethical concerns, and lack of professional development for teachers 31 
persist (Pagliara et al., 2024). The study concludes that AI holds substantial promise for 32 
advancing inclusive technical education in Lagos State, provided that strategic investments are 33 
made in infrastructure, teacher training, and policy development. The study recommends the 34 
adoption of AI-focused capacity-building programs, increased funding for digital resources, and 35 
the development of context-specific AI solutions tailored to technical education environments. 36 
 37 
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 40 
INTRODUCTION 41 

Education remains a fundamental driver of national development and social transformation, 42 
particularly in an era characterized by rapid technological advancement and increasing demand 43 
for equitable learning opportunities. Contemporary educational systems are increasingly 44 
expected not only to transmit knowledge but also to respond to learner diversity through 45 



 

 

innovative instructional approaches that enhance participation, engagement, and achievement. 46 
Within this transformation agenda, educational technologies have emerged as critical enablers of 47 
inclusive and quality education by supporting learner-centred instructional practices, reducing 48 
barriers to participation, and improving learning outcomes across different educational contexts 49 
(Adenubi et al., 2025). 50 

Among emerging educational innovations, Artificial Intelligence (AI) has attracted considerable 51 
attention due to its capacity to transform teaching and learning processes. Artificial Intelligence 52 
refers to computational systems capable of performing tasks that ordinarily require human 53 
intelligence, including learning, reasoning, prediction, adaptation, and decision-making (Russell 54 
& Norvig, 2021). In educational settings, AI extends beyond automation to include intelligent 55 
instructional support systems designed to personalize learning experiences, facilitate adaptive 56 
teaching, and provide data-driven feedback for instructional improvement (Holmes et al., 2022). 57 
The increasing application of AI in education reflects a broader movement toward more 58 
responsive and inclusive pedagogical systems capable of accommodating differences in learners’ 59 
abilities, backgrounds, interests, and educational needs. 60 

AI-driven educational tools encompass a broad range of digital technologies such as adaptive 61 
learning platforms, intelligent tutoring systems, automated assessment applications, virtual 62 
simulations, predictive analytics systems, assistive technologies, and personalized feedback 63 
mechanisms (Luckin et al., 2016; Holmes et al., 2019). These technologies are increasingly 64 
recognized for their ability to facilitate individualized learning pathways by adjusting 65 
instructional content, delivery pace, assessment methods, and learning support based on learners’ 66 
characteristics and real-time performance. Such adaptive capabilities make AI particularly 67 
relevant to inclusive pedagogical practice, where the objective is to ensure meaningful 68 
participation and equitable learning opportunities for all students. 69 

Inclusive pedagogical practice is founded on the principle that diversity should be viewed as an 70 
educational asset rather than a limitation. Inclusive pedagogy seeks to create learning 71 
environments that accommodate differences among learners and provide equitable access to 72 
educational opportunities regardless of ability, socio-economic status, language, gender, or 73 
learning preference (Ainscow, 2020). Rather than designing separate instructional approaches for 74 
different categories of learners, inclusive pedagogy promotes flexible teaching methods that 75 
support engagement, participation, collaboration, and achievement for every learner within 76 
shared educational settings (Florian & Black-Hawkins, 2011). The philosophy aligns strongly 77 
with global education priorities, particularly Sustainable Development Goal 4, which advocates 78 
inclusive and equitable quality education for all (UNESCO, 2021). 79 

Within Technical and Vocational Education and Training (TVET), inclusive pedagogical 80 
practice assumes even greater significance because of the practical, competency-based nature of 81 
technical instruction. Technical colleges occupy an important position in Nigeria’s educational 82 
system by preparing learners with occupational competencies, employability skills, 83 
entrepreneurial capabilities, and technological literacy necessary for workforce participation and 84 
national economic growth. UNESCO (2015) describes TVET as educational provision that 85 
equips learners with practical knowledge, technical competence, and occupational skills across 86 
various sectors of production and services. In Lagos State, technical colleges continue to play a 87 
strategic role in preparing young people for industrial participation and technological 88 
advancement. 89 



 

 

Despite the importance of technical education, instructional practices within many technical 90 
colleges continue to face challenges in meeting the needs of increasingly diverse learner 91 
populations. Students enrolled in technical colleges often differ in academic readiness, learning 92 
pace, socio-economic background, language exposure, and learning support requirements. 93 
Conventional teacher-centred instructional approaches frequently provide limited opportunities 94 
for differentiated learning experiences and may unintentionally exclude learners who require 95 
alternative instructional pathways or additional academic support (Samuel, 2021; Adeleye et al., 96 
2024). 97 

The integration of AI-driven educational tools offers a promising pathway for addressing these 98 
instructional limitations. Through intelligent adaptation and continuous learner monitoring, AI 99 
technologies can support differentiated instruction, promote accessibility, and facilitate inclusive 100 
teaching practices. Adaptive learning systems can modify content difficulty and learning 101 
sequences according to students’ progress, while intelligent tutoring systems provide 102 
individualized academic support and immediate feedback (Zawacki-Richter et al., 2021). 103 
Similarly, assistive AI technologies—including speech-to-text applications, text-to-speech 104 
systems, automated captioning, and accessibility-enhancing interfaces—can reduce barriers to 105 
participation among learners with varying educational needs (Almalki et al., 2021). 106 

Beyond promoting inclusion, AI-driven educational tools have been associated with improved 107 
learning outcomes. Learning outcomes represent measurable changes in learners’ knowledge, 108 
skills, attitudes, competencies, and academic performance resulting from instructional 109 
experiences. Existing studies indicate that AI-supported learning environments can enhance 110 
student engagement, strengthen conceptual understanding, improve academic achievement, 111 
increase motivation, and facilitate independent learning through continuous formative 112 
assessment and personalized instructional support (Luckin et al., 2022; Chen et al., 2023). In 113 
technical education settings specifically, AI technologies may improve practical skill acquisition 114 
through simulation-based learning, real-time performance analytics, and interactive instructional 115 
experiences. 116 

Although the global educational landscape demonstrates increasing integration of AI 117 
technologies, adoption across developing educational contexts remains uneven. In Nigeria, 118 
infrastructural inadequacies, insufficient digital facilities, limited teacher preparedness, weak 119 
institutional readiness, and inadequate policy implementation continue to constrain meaningful 120 
integration of AI into classroom practices (Adedoyin & Soykan, 2020; Adeleye et al., 2024). 121 
These limitations are particularly relevant within public technical colleges where resource 122 
constraints may reduce opportunities to implement emerging technologies for inclusive teaching 123 
and learning. 124 

Lagos State has demonstrated considerable interest in educational modernization and digital 125 
innovation; however, empirical evidence regarding the extent to which AI-driven educational 126 
tools influence inclusive pedagogical practices and learning outcomes within technical colleges 127 
remains limited. Existing studies in Nigeria have largely concentrated on general technology 128 
adoption, e-learning implementation, and digital literacy, with comparatively little attention 129 
given to the intersection of AI, inclusive pedagogy, and learner outcomes within technical and 130 
vocational education contexts. Furthermore, few studies have explored how AI technologies can 131 
respond to learner diversity within technical colleges and contribute to equitable participation 132 
and improved educational outcomes. 133 



 

 

This gap in contextual and empirical evidence creates the need for systematic investigation into 134 
the educational value of AI-driven technologies within technical education settings. Therefore, 135 
this study investigates the influence of Artificial Intelligence-driven educational tools on 136 
inclusive pedagogical practices and learning outcomes among diverse learners in Lagos State 137 
Technical Colleges, Nigeria. The study is expected to contribute empirical evidence that will 138 
guide educational policy, strengthen instructional innovation, support inclusive teaching 139 
practices, and inform strategic integration of AI technologies within technical education 140 

 141 

LITERATURE REVIEW 142 

Conceptual Review 143 

Concept of Artificial Intelligence-Driven Educational Tools 144 

The integration of Artificial Intelligence (AI) into education has emerged as one of the most 145 
influential developments shaping contemporary teaching and learning practices. The growing 146 
demand for responsive, equitable, and learner-centred education has accelerated interest in AI 147 
technologies as instruments for improving educational delivery and outcomes. Artificial 148 
Intelligence refers to computational systems capable of performing tasks traditionally associated 149 
with human intelligence, including learning, reasoning, problem-solving, decision-making, 150 
prediction, and adaptation (Russell & Norvig, 2021). 151 

Within educational contexts, AI extends beyond automation and encompasses intelligent 152 
educational systems that support instruction, assessment, learner engagement, and personalized 153 
learning experiences. AI-driven educational tools include adaptive learning systems, intelligent 154 
tutoring systems, automated assessment platforms, predictive learning analytics, virtual 155 
laboratories, educational chatbots, recommendation systems, and accessibility technologies 156 
(Holmes et al., 2022; Zawacki-Richter et al., 2021). 157 

Educational scholars increasingly recognize that AI technologies can transform instructional 158 
delivery by generating data-informed insights into learner performance and enabling 159 
differentiated teaching approaches. According to Chen et al. (2023), AI facilitates educational 160 
personalization by continuously analysing learner behaviour and dynamically adapting 161 
instructional pathways to improve learning experiences and educational outcomes. 162 

Within Technical and Vocational Education and Training (TVET), AI-driven tools are 163 
particularly valuable because technical education requires practical engagement, competency 164 
acquisition, and individualized instructional support. AI-powered simulations, intelligent practice 165 
environments, and adaptive instructional systems provide opportunities for learners to acquire 166 
technical competencies through flexible and interactive experiences (Adeleye et al., 2024). 167 

Concept of Inclusive Pedagogical Practices 168 

Inclusive pedagogy represents an educational approach designed to accommodate learner 169 
diversity and ensure equitable access to meaningful learning opportunities. Inclusive pedagogical 170 
practice recognizes that learners differ in terms of abilities, experiences, language, socio-171 
economic background, learning preferences, and educational readiness, and therefore require 172 
flexible instructional approaches that promote participation and achievement (Ainscow, 2020). 173 



 

 

Rather than viewing diversity as a challenge, inclusive pedagogy positions learner variation as a 174 
normal feature of educational environments. Florian and Black-Hawkins (2011) argued that 175 
inclusive pedagogy shifts instructional practice from deficit-based teaching to responsive 176 
teaching that supports all learners collectively. 177 

In technical colleges, inclusive pedagogy becomes especially important because learners often 178 
possess varied academic preparation, practical exposure, and learning capacities. Therefore, 179 
instructional systems must support both academic inclusion and competency development. 180 

AI-driven educational tools align strongly with inclusive pedagogy because they enable 181 
personalized instruction, immediate feedback, adaptive support, and differentiated learning 182 
experiences that accommodate diverse educational needs (Holmes et al., 2022). 183 

Concept of Learning Outcomes among Diverse Learners 184 

Learning outcomes refer to measurable changes in learners’ knowledge, competencies, practical 185 
skills, attitudes, engagement, and behavioural performance resulting from educational 186 
experiences. Educational literature commonly categorizes learning outcomes into three domains: 187 
Cognitive outcomes; Psychomotor outcomes; and Affective outcomes. 188 

According to Luckin et al. (2022), AI-supported learning environments improve learning 189 
outcomes by enabling continuous assessment, personalized feedback, and adaptive instructional 190 
support. Within technical colleges, learning outcomes extend beyond academic achievement to 191 
include workforce readiness, employability skills, technical competence, and problem-solving 192 
ability. 193 

 194 
Conceptual Framework Diagram (Visual Representation) 195 
A conceptual framework is a structured model showing how variables relate and influence each 196 
other in a study. 197 
 198 

 199 
Diagram Explanation (Interpretation) 200 



 

 

 Independent Variable (IV): AI Tool Integration  201 
 Mediator: Inclusive Pedagogical Practices  202 
 Dependent Variable (DV): Learning Outcomes  203 
 Moderators: Teacher competence, infrastructure, digital literacy  204 

This model aligns with empirical findings that AI improves learning outcomes indirectly through 205 
enhanced teaching practices while contextual factors influence effectiveness (Chen et al., 2023; 206 
Holmes et al., 2022). Also, Recent studies confirm that AI improves inclusive practices and 207 
learning outcomes when supported by enabling conditions such as teacher readiness and 208 
infrastructure (Adigun et al., 2025) 209 

The framework assumes that increased utilization of AI educational tools strengthens inclusive 210 
pedagogical practices, which subsequently improve learning outcomes among diverse learners. 211 

Theoretical Framework 212 

Constructivist Learning Theory 213 

This study is anchored first on Constructivist Learning Theory developed by Piaget (1970) and 214 
expanded by Vygotsky (1978). 215 

Constructivism proposes that learners actively construct knowledge through interaction with 216 
experiences and social environments rather than passively receiving information. Within 217 
technical colleges, AI-enabled simulations and personalized learning environments strengthen 218 
experiential and competency-based learning. 219 

Universal Design for Learning (UDL) 220 

Universal Design for Learning (UDL), developed by CAST (2021), advocates designing 221 
instruction that accommodates learner variability from the outset. AI aligns with UDL principles 222 
because intelligent systems provide customized instructional delivery and accessible learning 223 
experiences. 224 

Technology Acceptance Model (TAM) 225 

The Technology Acceptance Model (TAM), developed by Davis (1989), explains technology 226 
adoption through two major determinants: perceived usefulness and perceived ease of use.Within 227 
this study, TAM explains teachers’ and learners’ willingness to adopt AI-driven educational 228 
tools in technical colleges. 229 

Empirical Review 230 

Empirical evidence increasingly supports the educational value of AI integration. 231 

Chen et al. (2023) examined AI-supported learning environments and found that AI significantly 232 
improved student engagement, individualized learning experiences, and academic performance. 233 

Salas-Pilco et al. (2022) reported that AI-enabled accessibility technologies improved 234 
participation among learners with disabilities through adaptive support mechanisms. 235 

Li et al. (2025) found that personalized AI instructional systems positively influenced learner 236 
achievement and promoted stronger learning retention. 237 



 

 

Holmes et al. (2022) concluded that AI transforms pedagogical practice through adaptive 238 
instruction, continuous feedback, and evidence-based decision-making. 239 

Owan et al. (2023) investigated AI integration in educational assessment and reported that AI 240 
improved assessment efficiency, enhanced feedback quality, and supported individualized 241 
instructional decisions. 242 

Tamayo et al. (2025) observed that AI-based learning environments strengthened learner 243 
motivation and enabled targeted academic intervention through adaptive learning pathways. 244 

Within Nigeria, Owolabi et al. (2022) found that exposure to AI technologies improved students’ 245 
awareness and acceptance of educational innovation, although implementation remained limited. 246 

Adeleye et al. (2024) reported that AI-supported technologies contributed positively to technical 247 
education through simulation-based learning and competency development but identified 248 
infrastructure and teacher readiness as persistent barriers. 249 

Despite these positive outcomes, several studies highlighted implementation concerns including 250 
digital inequality, ethical concerns, infrastructure limitations, algorithmic bias, and insufficient 251 
teacher preparedness (Pagliara et al., 2024; Ogunode & Musa, 2023). 252 

Recent studies confirm that AI improves inclusive practices and learning outcomes when 253 
supported by enabling conditions such as teacher readiness and infrastructure (Adigun et al., 254 
2025) . 255 

The reviewed literature demonstrates that AI-driven educational tools possess considerable 256 
potential to improve inclusive pedagogical practices and enhance learning outcomes through 257 
personalized instruction, accessibility support, adaptive assessment, and learner-centred teaching 258 
approaches. 259 

Statement of the Problem  260 
 261 
The increasing advancement of Artificial Intelligence (AI) technologies has transformed 262 
educational systems globally by introducing intelligent instructional approaches capable of 263 
supporting personalized learning, improving accessibility, and enhancing educational outcomes. 264 
Across different educational contexts, AI-driven educational tools such as adaptive learning 265 
platforms, intelligent tutoring systems, automated assessment technologies, virtual simulations, 266 
and assistive learning applications are increasingly recognized as mechanisms for strengthening 267 
inclusive teaching practices and improving student achievement (Holmes et al., 2022; Chen et 268 
al., 2023). These technologies have demonstrated substantial potential for accommodating 269 
learner diversity and supporting equitable participation in educational environments. Despite 270 
these global advancements, achieving inclusive and effective learning experiences remains a 271 
significant challenge within many developing educational systems, including Nigeria. Technical 272 
colleges, which are expected to equip learners with practical competencies, employability skills, 273 
technological literacy, and workforce readiness, continue to experience challenges associated 274 
with instructional delivery, unequal access to learning opportunities, and inadequate 275 
responsiveness to learner diversity. Students enrolled in technical colleges often differ in their 276 
academic abilities, socio-economic backgrounds, learning pace, prior exposure to technology, 277 
and support requirements; however, instructional practices frequently remain dominated by 278 



 

 

conventional teacher-centred approaches that offer limited opportunities for differentiated 279 
learning and inclusive participation (Samuel, 2021; Adeleye et al., 2024). Inclusive pedagogical 280 
practice advocates instructional flexibility that accommodates diverse learner needs and ensures 281 
equitable participation in educational processes (Ainscow, 2020). However, implementing 282 
inclusive teaching practices in many Nigerian educational institutions has remained difficult due 283 
to inadequate digital infrastructure, limited teacher preparedness, insufficient access to 284 
educational technologies, and weak institutional readiness for instructional innovation (Adedoyin 285 
& Soykan, 2020). These constraints may contribute to disparities in learner engagement, 286 
participation, practical skill acquisition, and academic outcomes. Although Lagos State has 287 
demonstrated increasing commitment toward educational modernization and technology 288 
integration, empirical evidence suggests that the adoption and utilization of AI-driven 289 
educational tools within technical colleges remain limited and uneven. Existing studies in 290 
Nigeria have concentrated largely on general educational technology adoption, e-learning 291 
practices, digital literacy, and technology acceptance, with relatively little attention devoted to 292 
understanding how AI-driven educational tools influence inclusive pedagogical practices and 293 
learning outcomes among diverse learners within Technical and Vocational Education and 294 
Training (TVET) environments. Furthermore, there remains insufficient empirical evidence 295 
establishing whether AI-enabled instructional approaches meaningfully contribute to inclusive 296 
teaching and improved learning outcomes in Lagos State Technical Colleges. Consequently, the 297 
persistent uncertainty regarding the effectiveness of AI-driven educational tools in promoting 298 
learner inclusion and enhancing educational performance constitutes a critical knowledge gap. It 299 
is against this background that this study investigates the influence of Artificial Intelligence-300 
driven educational tools on inclusive pedagogical practices and learning outcomes among 301 
diverse learners in Lagos State Technical Colleges, Nigeria.  302 
 303 
Purpose of the Study 304 
The main purpose of this study is to investigate the influence of Artificial Intelligence-driven 305 
educational tools on inclusive pedagogical practices and learning outcomes among diverse 306 
learners in Lagos State Technical Colleges, Nigeria.  307 
Specifically, the study seeks to:  308 
1. examine the effect of Artificial Intelligence-driven educational tools on inclusive pedagogical 309 
practices among diverse learners in Lagos State Technical Colleges;  310 
2. determine the effect of Artificial Intelligence-driven educational tools on learning outcomes 311 
among diverse learners in Lagos State Technical Colleges.  312 
 313 
Research Questions  314 
The following research questions guided the study:  315 
 316 
1. What is the effect of Artificial Intelligence-driven educational tools on inclusive pedagogical 317 
practices among diverse learners in Lagos State Technical Colleges?  318 
 319 
2. What is the effect of Artificial Intelligence-driven educational tools on learning outcomes 320 
among diverse learners in Lagos State Technical Colleges? 321 
 322 
Hypotheses  323 
The following null hypotheses will be tested at 0.05 level of significance:  324 



 

 

 325 
H₀₁ Artificial Intelligence-driven educational tools have no significant effect on inclusive 326 
pedagogical practices among diverse learners in Lagos State Technical Colleges.  327 
 328 
H₀₂: Artificial Intelligence-driven educational tools have no significant effect on learning 329 
outcomes among diverse learners in Lagos State Technical Colleges. 330 
 331 
Methodology 332 
Research Design 333 

This study adopted a descriptive survey research design of correlationaltype to investigate the 334 
influence of Artificial Intelligence-driven educational tools on inclusive pedagogical practices 335 
and learning outcomes among diverse learners in Lagos State Technical Colleges, Nigeria. 336 

The choice of this design was informed by the nature of the study variables and objectives. Since 337 
the study seeks to determine the extent to which AI-driven educational tools influence inclusive 338 
pedagogical practices and learning outcomes without manipulating instructional conditions, a 339 
survey-based correlational approach was considered most appropriate. This design enables the 340 
researcher to examine naturally occurring relationships among variables and generate empirical 341 
evidence from participants’ perceptions and experiences within their educational environment. 342 

Descriptive survey designs are widely applied in educational and technology-related research 343 
because they allow systematic collection and analysis of data from representative populations 344 
while preserving the natural educational setting (Creswell & Creswell, 2021). Similarly, 345 
correlational designs have been recommended for studies examining relationships between 346 
instructional innovations and educational outcomes where experimental control is impractical 347 
(Fraenkel et al., 2022). Recent studies on Artificial Intelligence in education have increasingly 348 
adopted survey and correlational approaches to investigate instructional effectiveness, 349 
technology adoption, and learner outcomes (Holmes et al., 2022; Chen et al., 2023). 350 

Area of the Study 351 

The study was conducted in Lagos State, Nigeria. Lagos State was selected because of its 352 
strategic importance as Nigeria’s commercial and technological centre and its increasing 353 
investment in educational innovation and digital transformation. The State possesses a relatively 354 
stronger educational technology ecosystem compared with many regions of the country and 355 
accommodates several government-approved technical colleges. 356 

Technical colleges in Lagos State provide vocational and technical training designed to equip 357 
learners with occupational competencies, employability skills, and practical knowledge. The 358 
growing integration of educational technologies within these institutions makes Lagos State an 359 
appropriate context for investigating the influence of AI-driven educational tools on inclusive 360 
teaching practices and learner outcomes. 361 

Population of the Study 362 



 

 

The population of this study comprised all students in government-approved technical colleges in 363 
Lagos State. The estimated population of technical education students across government 364 
technical colleges in Lagos State is estimated to be between 6000 to 7000 students.  These 365 
figures are managed under the Lagos State Technical and Vocational Education Board 366 
(LASTVEB, 2023) 367 
 368 
Sample Size and Sampling Technique 369 
 370 
A sample size of 320 participants (technical college students) was selected to ensure statistical 371 
power and generalizability. This aligns with recommendations for educational research and 372 
instrument validation studies, where a minimum ratio of respondents to items is required for 373 
robust statistical analysis (Sultana et al., 2025). Also, the sample size was considered adequate 374 
for survey and correlational studies because it provides sufficient statistical power for hypothesis 375 
testing and supports generalization of findings (Creswell & Creswell, 2021).  A multi-stage 376 
sampling technique was employed using Purposive Sampling, Stratified sampling, and simple 377 
random sampling.This approach ensures representativeness and minimizes sampling bias, 378 
consistent with recent AI-in-education studies (Adigun et al., 2025). 379 
 380 
Instrument for Data Collection 381 

Data were collected using researcher-developed Structured Questionnaire titled: Artificial 382 
Intelligence-Driven Educational Tools, Inclusive Pedagogical Practices and Learning Outcomes 383 
Questionnaire (AIDET-IPPLOQ), AI-Integrated Instructional Module (Treatment Tool), and 384 
Achievement Test. 385 

ForAI-Integrated Instructional Module (Designed to deliver lessons using: Adaptive learning 386 
systems, AI-assisted feedback tools, and Interactive simulations. For the questionnaire, responses 387 
were measured using a modified five-point Likert scale (ranging from strongly agree to strongly 388 
disagree) and for the achievement test a 20 multiple questions with option A-D was given to the 389 
participants, used to measure students’ academic performance before and after intervention. 390 

Instrument development followed established scale design procedures, including item 391 
generation, expert validation, and pilot testing to ensure construct alignment and clarity 392 
(DeVellis, 2003; Sultana et al., 2025). 393 
 394 
Validity of the Instrument 395 
 396 
The validity of the instruments was established through multiple approaches: 397 
 398 
Content Validity was done by 3 experts ( 1 educational technology lecturer from at Ekiti State 399 
University;1Measurement and evaluation lecturer from Lagos State University and  1 Technical 400 
education lecturer from University of Lagos reviewed the instruments to ensure relevance and 401 
coverage of constructs. Their observations guided revision of wording, clarity, structure, and 402 
appropriateness. 403 



 

 

A content validation matrix was used to align questionnaire items with study objectives, research 404 
questions, and constructs. Content Validity Index (CVI) was computed, with acceptable 405 
thresholds ≥ 0.78 (Sultana et al., 2025). 406 

Construct Validity:Construct validity was assessed using: Exploratory Factor Analysis (EFA) 407 
and Confirmatory Factor Analysis (CFA) 408 
EFA helps identify underlying factor structures, while CFA confirms model fit (Frontiers, 2025) 409 
. 410 
Face Validity 411 
Pilot participants confirmed clarity, readability, and relevance of items. 412 
 413 

Reliability of the Instrument 414 

Reliability was determined through a pilot study involving respondents outside the study sample. 415 
Data collected were analysed using Cronbach’s Alpha reliability coefficient which yielded 0.70, 416 
indicating satisfactory internal consistency (Fraenkel et al., 2022). 417 

Procedure for Data Collection 418 

Permission to conduct the study was obtained from relevant educational authorities and 419 
participating institutions. The researcher, assisted by trained research assistants, administered the 420 
questionnaire directly to respondents. Participants received information regarding:study purpose; 421 
voluntary participation; confidentiality;  and anonymity. Completed instruments were retrieved 422 
immediately where possible to maximize response rate. Data collection was conducted within a 423 
period of approximately four to six weeks. 424 

Method of Data Analysis 425 

Data were analyzed using SPSS Version 27, employing both descriptive and inferential statistics, 426 
including t-tests, ANOVA, and regression analysis. Research Questions were answered using 427 
mean and standard deviation. Mean score of 2.50 and above was accepted while Mean score 428 
below 2.50 was rejected.The hypotheses were tested at  0.05 level of significance. Regression 429 
analysis was selected because it enables prediction and estimation of influence among variables 430 
while establishing statistical significance of relationships. Statistical analysis remains a critical 431 
approach in evaluating educational interventions and establishing causal relationships (Creswell 432 
& Creswell, 2021). 433 

RESULTS 434 

Research Question 1: What is the effect of Artificial Intelligence-driven educational tools on 435 
inclusive pedagogical practices among diverse learners in Lagos State Technical Colleges? 436 

Table 1: Mean and Standard Deviation of the effect of Artificial Intelligence-driven educational 437 
tools on inclusive pedagogical practices among diverse learners in Lagos State Technical 438 
Colleges 439 



 

 

Group N Mean Std. Deviation 

Experimental (AI) 160 4.12 0.65 

Control (Traditional) 160 2.98 0.71 

Table 1 revealed that respondents in the experimental group exposed to AI-supported educational 440 
practices obtained a higher mean score (M = 4.12, SD = 0.65) than respondents in the control 441 
group taught through traditional methods (M = 2.98, SD = 0.71).The mean difference of 1.14 442 
points indicates a substantial improvement in inclusive pedagogical practices among learners 443 
exposed to AI-driven educational tools. 444 

This finding implies that integrating Artificial Intelligence-driven educational tools enhanced 445 
inclusive teaching practices and accommodating diverse learning needs within technical college 446 
classrooms. 447 

Research Question 2: What is the effect of Artificial Intelligence-driven educational tools on 448 
learning outcomes among diverse learners in Lagos State Technical Colleges? 449 

Table 2: Pretest and Posttest Scores of the effect of Artificial Intelligence-driven educational 450 
tools on learning outcomes among diverse learners in Lagos State Technical Colleges. 451 

Group Pretest 

Mean 

Posttest 

Mean 

Gain Scores 

Experimental (AI) 45.6 78.3 + 32.7 

Control (Traditional) 44.9 61.2 + 16.3  

In Table 2, the experimental group exposed to AI-driven educational instruction recorded a 452 
pretest mean score of 45.6 and improved to a posttest mean score of 78.3, resulting in a gain 453 
score of +32.7. In comparison, the control group taught using traditional instructional approaches 454 
recorded a pretest mean score of 44.9 and improved to a posttest mean score of 61.2, producing a 455 
gain score of +16.3.The findings showed that Artificial Intelligence-driven educational tools 456 
positively influenced learning outcomes among diverse learners in Lagos State Technical 457 

Colleges. 458 

Hypothesis 1: Artificial Intelligence-driven educational tools have no significant effect on 459 
inclusive pedagogical practices among diverse learners in Lagos State Technical Colleges.  460 

Table 3: t-test results of Artificial Intelligence-driven educational tools have no significant effect 461 
on inclusive pedagogical practices among diverse learners in Lagos State Technical Colleges. 462 

VARIABLES t-value df P-value 



 

 

Inclusive Practices 12.45 318 0.000 

The result in Table 3 revealed that Artificial Intelligence-driven educational tools had a 463 
statistically significant effect on inclusive pedagogical practices among diverse learners in Lagos 464 
State Technical Colleges (t = 12.45, df = 318, p = 0.000). Since the obtained p-value (0.000) is 465 
less than the established significance level of0.05, the null hypothesis was rejected. The finding 466 
indicates that there was a significant difference in inclusive pedagogical practices between 467 
learners exposed to Artificial Intelligence-driven educational tools and those exposed to 468 
traditional instructional approaches. 469 

Hypothesis 2: Artificial Intelligence-driven educational tools have no significant effect on 470 
learning outcomes among diverse learners in Lagos State Technical Colleges 471 

Table 4: t-test results of Artificial Intelligence-driven educational tools have no significant effect 472 
on inclusive pedagogical practices among diverse learners in Lagos State Technical Colleges. 473 

VARIABLES t-value df P-value 

Pretest vs Posttest 18.67 159 0.000 

 474 

Table 4 result showed that there was a statistically significant difference between learners’ 475 
pretest and posttest scores after exposure to Artificial Intelligence-driven educational tools (t = 476 
18.67, df = 159, p = 0.000).Since the obtained p-value (0.000) is less than the significance level 477 
of 0.05, the null hypothesis was rejected. This finding indicates that Artificial Intelligence-driven 478 
educational tools had a significant positive effect on learning outcomes among diverse learners 479 
in Lagos State Technical Colleges. 480 

Regression Analysis ofthe extent to which Artificial Intelligence-driven educational tools and 481 
inclusive pedagogical practices predict learning outcomes among diverse learners in Lagos State 482 
Technical Colleges 483 
Table 5: Regression Analysis (AI → Learning Outcomes) 484 
Variable Beta (β) t-value p-value 

AI Integration 0.68 14.32 0.000 

Inclusive Practices 0.52 10.11 0.000 

 485 
Model Summary 486 
R R² Adjusted R² 

0.79 0.62 0.61 

 487 

The findings in Table 5 revealed that Artificial Intelligence integration significantly predicted 488 
learning outcomes (β = 0.68, t = 14.32, p = 0.000). Since the p-value is less than the 0.05 489 
significance level, the result indicates that AI integration made a statistically significant 490 



 

 

contribution to improving learning outcomes. Therefore, the findings demonstrate that Artificial 491 
Intelligence-driven educational tools and inclusive pedagogical practices significantly and 492 
positively influenced learning outcomes among diverse learners in Lagos State Technical 493 
Colleges. 494 
 495 
ANOVA Analysisto determine whether there was a statistically significant difference in the 496 
effect of instructional approaches on the measured outcomes among diverse learners in Lagos 497 
State Technical Colleges 498 
Table 6: ANOVA Result  499 
Source F-value p-value 

Between Groups 45.21 0.000 

The result in Table 6 revealed a calculated F-value of 45.21 with an associated p-value of 0.000. 500 

Since the obtained p-value (0.000) is lower than the established significance level of 0.05, the 501 
null hypothesis was rejected. The finding further implies that learners who experienced AI-502 
supported instructional environments demonstrated stronger educational outcomes and more 503 
inclusive learning experiences compared with those exposed to conventional instructional 504 
approaches. Therefore, Artificial Intelligence-driven educational tools significantly influenced 505 
educational outcomes among diverse learners in Lagos State Technical Colleges. 506 

Discussion of Findings 507 

The finding in Table 1, revealed that learners exposed to Artificial Intelligence-driven 508 
educational tools demonstrated su bstantially higher inclusive pedagogical experiences than 509 
learners exposed to traditional instructional practices. The experimental group obtained a mean 510 
score of 4.12 (SD = 0.65), while the control group recorded 2.98 (SD = 0.71). This outcome 511 
supports the proposition that AI technologies strengthen inclusive teaching by enabling 512 
educational experiences that accommodate learner diversity and reduce barriers to participation. 513 

The finding agrees with Holmes et al. (2022) who concluded that Artificial Intelligence 514 
transforms pedagogical practices through adaptive instruction, continuous feedback, and 515 
evidence-informed decision-making. The result also supports Salas-Pilco et al. (2022) who found 516 
that AI-enabled accessibility systems improved participation among learners with diverse 517 
educational needs through adaptive instructional support. 518 

Similarly, Chen et al. (2023) reported that AI-supported learning environments enhanced 519 
individualized learning experiences and improved student engagement. The present finding 520 
extends this understanding by demonstrating that such benefits are observable within Technical 521 
and Vocational Education contexts in Lagos State. 522 

The finding further aligns with the principle of inclusive pedagogy advanced by Florian and 523 
Black-Hawkins (2011) which emphasizes instructional approaches capable of responding to 524 
learner differences without excluding any category of learners. 525 

The finding in Table 2, showed that learners exposed to AI-driven educational tools achieved 526 
substantially higher learning gains than those taught through traditional instructional methods. 527 



 

 

The experimental group improved from 45.6 at pretest to 78.3 at posttest, producing a gain score 528 
of 32.7, while the control group improved from 44.9 to 61.2, yielding a gain score of 16.3. This 529 
finding indicates that Artificial Intelligence-driven educational tools enhanced learning outcomes 530 
by improving content understanding, learner engagement, instructional responsiveness, and 531 
opportunities for personalized learning. 532 

The result supports Li et al. (2025) who found that personalized AI instructional systems 533 
positively influenced learner achievement and strengthened learning retention. It also 534 
corroborates Tamayo et al. (2025) who reported that AI-supported learning environments 535 
improved learner motivation and enabled targeted academic intervention. 536 

The finding is further consistent with Chen et al. (2023) who observed that AI-supported 537 
educational systems improved academic performance through adaptive and individualized 538 
learning pathways. 539 

The t-test result in Table 3,revealed a statistically significant effect of Artificial Intelligence-540 
driven educational tools on inclusive pedagogical practices (t = 12.45, df = 318, p < 0.05).This 541 
finding implies that AI integration significantly contributed to improving inclusive teaching 542 
practices by strengthening instructional differentiation, accessibility, participation, and learner 543 
engagement. 544 

The result agrees with Owan et al. (2023) who found that AI-supported instructional systems 545 
improved assessment quality and individualized educational decision-making. It also supports 546 
Adigun et al. (2025) who concluded that AI improves inclusive educational practices when 547 
supported by enabling institutional conditions. 548 

The finding further confirms the argument of Ainscow (2020) that inclusive education becomes 549 
more effective when instructional systems are intentionally designed to accommodate learner 550 
variability. 551 

The hypothesis testing in Table 4, revealed a statistically significant difference between pretest 552 
and posttest scores among learners exposed to AI-supported instruction (t = 18.67, df = 159, p < 553 
0.05). This result demonstrates that Artificial Intelligence-driven educational tools significantly 554 
improved learning outcomes among diverse learners. 555 

The finding aligns with Li et al. (2025) and Chen et al. (2023) who reported that AI-enhanced 556 
learning environments improve achievement through adaptive feedback and personalized 557 
instructional support. 558 

The result also supports Holmes et al. (2022) who emphasized that intelligent educational 559 
systems enhance instructional efficiency and learner performance. 560 

The regression analysis in Table 5,showed that both AI integration and inclusive pedagogical 561 
practices significantly predicted learning outcomes. 562 

AI integration emerged as the stronger predictor (β = 0.68) compared with inclusive practices (β 563 
= 0.52). 564 

The model explained approximately 62% of the variance in learning outcomes, suggesting 565 
substantial explanatory strength. 566 



 

 

This finding supports Holmes et al. (2022) and Adigun et al. (2025) who argued that effective AI 567 
integration improves educational outcomes through personalized instruction and responsive 568 
learning environments. 569 

SUMMARY 570 

This study investigated the influence of Artificial Intelligence-driven educational tools on 571 
inclusive pedagogical practices and learning outcomes among diverse learners in Lagos State 572 
Technical Colleges, Nigeria. The study was motivated by the increasing demand for innovative 573 
instructional approaches capable of addressing learner diversity while improving educational 574 
effectiveness within Technical and Vocational Education and Training (TVET). 575 

The study examined two major areas: the effect of Artificial Intelligence-driven educational tools 576 
on inclusive pedagogical practices and their influence on learning outcomes among diverse 577 
learners. A descriptive survey and statistical analyses including mean, standard deviation, t-test, 578 
regression analysis, and ANOVA were employed to analyse the data collected. 579 

The findings revealed that learners exposed to AI-supported instructional environments 580 
experienced stronger inclusive pedagogical practices than those taught through conventional 581 
instructional approaches. AI-driven educational tools improved learner participation, 582 
instructional flexibility, accessibility, differentiated instruction, and responsiveness to learner 583 
diversity. 584 

The findings further showed that Artificial Intelligence integration significantly improved 585 
learning outcomes. Learners exposed to AI-supported instructional strategies recorded 586 
substantially higher posttest performance and learning gains compared with those exposed to 587 
traditional teaching methods. 588 

Hypothesis testing revealed statistically significant effects of Artificial Intelligence-driven 589 
educational tools on both inclusive pedagogical practices and learning outcomes. Regression 590 
analysis further showed that AI integration and inclusive pedagogical practices jointly explained 591 
a substantial proportion of variation in learning outcomes, while AI integration emerged as the 592 
stronger predictor. 593 

Overall, the study established that effective integration of Artificial Intelligence-driven 594 
educational tools can significantly strengthen inclusive teaching practices and improve 595 
educational outcomes among diverse learners in Lagos State Technical Colleges. 596 

RECOMMENDATIONS 597 

Based on the findings of this study, the following recommendations are made: 598 

1. Educational authorities and policymakers should develop clear institutional frameworks 599 
and policies that support systematic integration of Artificial Intelligence-driven 600 
educational tools into teaching and learning activities in technical colleges. 601 

2. Technical colleges should invest in digital infrastructure including internet connectivity, 602 
smart instructional technologies, adaptive learning platforms, and AI-supported 603 
educational systems to promote inclusive learning environments. 604 



 

 

3. Continuous professional development programmes should be organized for teachers to 605 
strengthen their competence in utilizing Artificial Intelligence technologies for inclusive 606 
pedagogical practices. 607 

4. Curriculum developers should incorporate Artificial Intelligence literacy and technology-608 
enhanced instructional strategies into Technical and Vocational Education curricula. 609 

5. School administrators should promote learner-centred and inclusive instructional 610 
approaches that leverage AI technologies to accommodate learner diversity. 611 

6. Government and relevant educational stakeholders should provide adequate funding and 612 
technical support to facilitate sustainable implementation of educational technologies 613 
within technical colleges. 614 

7. Institutions should establish monitoring and evaluation mechanisms to assess the 615 
effectiveness of AI integration and ensure equitable access among learners. 616 

SUGGESTIONS FOR FURTHER STUDIES 617 

The following areas are suggested for further investigation: 618 

1. Future studies should investigate the influence of Artificial Intelligence-driven 619 
educational tools on practical skill acquisition and employability outcomes among 620 
Technical Education graduates. 621 

2. Similar studies should be conducted across other geopolitical zones in Nigeria to enable 622 
comparative analysis and improve generalizability of findings. 623 

3. Future researchers may examine teachers’ readiness, digital competence, and attitudes as 624 
moderating variables influencing successful AI integration. 625 

4. Further studies should explore the long-term sustainability of Artificial Intelligence 626 
adoption in Technical and Vocational Education institutions. 627 

5. Comparative studies may be conducted between public and private technical colleges 628 
regarding AI utilization and educational outcomes. 629 

6. Future studies may adopt mixed-method or longitudinal research designs to generate 630 
deeper insights into how AI influences inclusive pedagogical practices over time. 631 

7. Additional research should investigate ethical concerns, accessibility issues, and policy 632 
implications associated with Artificial Intelligence implementation in educational 633 
settings. 634 

8. Future studies should examine the mediating role of inclusive pedagogical practices in 635 
the relationship between Artificial Intelligence integration and students’ learning 636 
outcomes. 637 
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