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Artificial intelligence (AI) is increasingly transforming educational practice by supporting 

personalized learning, intelligent tutoring, automated assessment, and data-driven instruction. 

However, the successful integration of AI in mathematics instruction depends largely on 

educators’ acceptance and readiness to adopt these technologies. This study examined the 

influence of barriers and enabling factors on lecturers’ acceptance of AI and investigated the 

effect of teacher acceptance on AI integration in mathematics instruction among Ghanaian 

Colleges of Education. Guided by the Technology Acceptance Model (TAM) and the Unified 

Theory of Acceptance and Use of Technology (UTAUT), the study employed a quantitative 

cross-sectional survey design involving 230 mathematics lecturers. Data were analyzed using 

Structural Equation Modeling (SEM) with AMOS. The findings revealed that barriers 

negatively influenced teacher acceptance of AI (β = -0.430, p < .001), whereas enabling factors 

positively influenced teacher acceptance (β = 0.469, p < .001). Teacher acceptance was also 

found to significantly predict AI integration in mathematics instruction (β = 0.665, p < .001). 

The study concludes that reducing implementation barriers and strengthening enabling 

conditions are critical for promoting AI adoption in mathematics education. The findings 

provide practical implications for teacher education, institutional leadership, and educational 

policy aimed at fostering effective AI integration in Ghanaian Colleges of Education. 

KEYWORDS: Artificial intelligence, mathematics instruction, teacher acceptance, barriers, enabling factors, AI integration, 

Ghana. 

 

1.1 INTRODUCTION 

Artificial intelligence (AI) has emerged as one of the most 

transformative technologies of the twenty-first century, 

influencing virtually every sector of society, including 

education (Sadiq et al., 2025; UNESCO, 2023). Advances in 

machine learning, natural language processing, learning 

analytics, and generative AI have created unprecedented 

opportunities for enhancing teaching and learning processes 

(Rodríguez-Ortiz et al., 2025). Within educational contexts, 

AI-powered technologies are increasingly being utilized to 

support personalized learning, automate routine instructional 

tasks, provide real-time feedback, and facilitate data-driven 

decision-making (UNESCO, 2023; Imamguluyev et al., 

2024; Deepshikha, 2026). Consequently, educational 

institutions worldwide are exploring ways to integrate AI into 

pedagogical practices to improve learning outcomes and 

prepare students for participation in an increasingly digital 

and knowledge-based society (Geng & Chen, 2026). 

The growing interest in AI has significant implications for 

mathematics education. Mathematics remains a foundational 

discipline that supports the development of logical reasoning, 

critical thinking, and problem-solving skills necessary for 

success in science, technology, engineering, and mathematics 

(STEM) fields (Aposika, 2026; Kotsis, 2025). Despite its 

importance, mathematics education continues to face 

persistent challenges, including low student achievement, 

limited learner engagement, diverse learning needs, and 

mathematics anxiety (UNESCO, 2023; Pushpanadham & 

Sarpong, 2024). These challenges have motivated educators 

and researchers to seek innovative approaches capable of 
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improving instructional effectiveness and student learning 

experiences. AI technologies offer promising possibilities in 

this regard through adaptive learning systems, intelligent 

tutoring platforms, automated assessment tools, and 

personalized instructional support (Sajja et al., 2024; 

Strielkowski et al., 2025). By tailoring instruction to 

individual learners' needs and providing immediate feedback, 

AI has the potential to enhance students' mathematical 

understanding and improve overall learning outcomes 

(Luong et al., 2025). 

Existing research suggests that AI can contribute positively 

to mathematics instruction. Intelligent tutoring systems, for 

example, have been shown to improve students' conceptual 

understanding and problem-solving abilities by offering 

individualized guidance and adaptive feedback (Luong et al., 

2025; Eti et al., 2026). Similarly, learning analytics tools 

enable educators to identify learning difficulties and monitor 

student progress more effectively (Sajja et al., 2024; Arockia 

et al., 2025). More recently, generative AI applications have 

expanded instructional possibilities by assisting teachers in 

developing lesson materials, generating assessment tasks, and 

creating differentiated learning resources (Siddiqui et al., 

2025). These developments suggest that AI can serve as a 

valuable instructional tool capable of supporting both 

teaching and learning processes. 

Notwithstanding these potential benefits, the successful 

integration of AI into educational practice remains a complex 

undertaking. The adoption of educational technologies is 

influenced by multiple technological, organizational, 

pedagogical, and individual factors (Arockia et al., 2025; 

Alsarayreh, 2026).). While the capabilities of AI technologies 

continue to advance rapidly, their effective implementation in 

educational settings often encounters significant challenges. 

Studies have identified barriers such as inadequate 

technological infrastructure, insufficient training 

opportunities, limited access to digital resources, concerns 

about data privacy and security, and uncertainty regarding the 

pedagogical value of AI applications (Chiu et al., 2026; 

Selwyn et al., 2026).These challenges may hinder educators' 

willingness and ability to integrate AI into their instructional 

practices, thereby limiting the realization of its educational 

potential. 

Conversely, the literature also highlights several enabling 

factors that facilitate successful AI adoption. Institutional 

support, leadership commitment, access to technological 

resources, professional development opportunities, and 

technical assistance have been identified as important 

conditions for technology integration in educational settings 

(Brianza et al., 2026). Teachers are generally more inclined 

to adopt innovative technologies when they perceive them as 

useful, easy to use, and compatible with their instructional 

goals and practices (Singh & Strzelecki, 2026). Furthermore, 

supportive institutional environments can enhance educators' 

confidence and competence in utilizing emerging 

technologies (Verma & Vijayalakshmi, 2026). Understanding 

these enabling conditions is essential for designing 

interventions that promote effective and sustainable AI 

integration within educational institutions. 

Beyond barriers and enabling factors, teacher acceptance 

plays a critical role in determining whether AI technologies 

are successfully implemented in classrooms. Technology 

acceptance theories, particularly the Technology Acceptance 

Model (TAM), suggest that users' perceptions of usefulness 

and ease of use significantly influence their intentions to 

adopt and utilize new technologies (Shampa & Hossain, 

2026)). Within educational contexts, teachers' beliefs, 

attitudes, and perceptions shape their decisions regarding 

instructional innovation and technology integration (Qian & 

Yan, 2026). Although AI technologies continue to gain 

prominence, research examining educators' acceptance of AI 

has produced mixed findings. While some studies report 

positive attitudes toward AI and recognition of its 

instructional benefits, others reveal concerns regarding 

ethical implications, reliability, professional autonomy, and 

the potential replacement of certain teaching functions (Tan 

et al., 2025). These divergent findings underscore the need for 

further investigation into the factors influencing educators' 

acceptance of AI within specific educational contexts. 

In Africa, the integration of digital technologies into 

education has become an important policy priority as 

governments seek to improve educational quality and expand 

access to learning opportunities (Gbadebo, 2024; Baafi et al., 

2025). However, many educational institutions continue to 

face challenges related to infrastructure, funding, digital 

literacy, and technological readiness (Gbadebo, 2024). 

Although discussions surrounding AI in education have 

gained momentum across the continent, empirical evidence 

regarding educators' preparedness and willingness to adopt 

AI remains limited (Baafi et al., 2025). Consequently, there 

is insufficient understanding of the contextual factors that 

influence AI integration in many African educational settings. 

The Ghanaian educational sector has similarly experienced 

increasing efforts to promote technology-enhanced teaching 

and learning. National initiatives aimed at strengthening 

information and communication technology (ICT) integration 

have contributed to improvements in digital infrastructure 

and technology use across educational institutions (Asiedu-

Akrofi, 2022; Baafi et al., 2025). Nevertheless, the emergence 

of AI introduces new opportunities and challenges that extend 

beyond conventional ICT adoption. While studies in Ghana 

have examined issues related to ICT integration, digital 

competence, and technology acceptance (Buertey et al., 

2026), relatively little attention has been devoted to 

understanding AI adoption within mathematics education. As 

a result, evidence regarding the barriers, enabling factors, and 

acceptance levels associated with AI integration among 

mathematics educators remains scarce. 
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This gap is particularly important within Colleges of 

Education, which are responsible for preparing future 

teachers for Ghana's basic education system. Mathematics 

lecturers in these institutions play a crucial role in shaping 

prospective teachers' pedagogical knowledge, technological 

competence, and instructional practices. Their ability and 

willingness to integrate AI into mathematics instruction may 

significantly influence the future adoption of AI technologies 

in schools. However, despite the increasing prominence of AI 

in education, little empirical research has examined how 

mathematics lecturers in Ghanaian Colleges of Education 

perceive and utilize AI technologies. Specifically, there is 

limited evidence concerning the challenges they encounter, 

the factors that facilitate adoption, and their overall 

acceptance of AI in instructional practice. 

Addressing this knowledge gap is important for both theory 

and practice. Empirical evidence on AI integration among 

mathematics lecturers can inform policy development, 

professional development programs, and institutional 

strategies aimed at promoting effective technology adoption. 

Furthermore, context-specific findings can contribute to the 

growing international literature on AI in education by 

providing insights from a developing-country perspective 

that remains underrepresented in existing research. 

Therefore, this study examines the integration of artificial 

intelligence in mathematics instruction among College of 

Education lecturers in Ghana by focusing on barriers, 

enablers, and teacher acceptance. Specifically, the study 

seeks to identify the barriers to the integration of AI in 

mathematics instruction, examine the enabling factors that 

facilitate AI adoption among mathematics lecturers, and 

assess the level of teacher acceptance of AI in instructional 

practice. 

1.2 Research Objectives 

The study is guided by the following objectives: 

1. to examine the effect of perceived usefulness on 

behavioral intention to use educational technology 

in mathematics instruction among College of 

Education lecturers in Ghana. 

2. to assess the influence of perceived ease of use on 

behavioral intention to use educational technology 

in mathematics instruction. 

3. to determine the effect of facilitating conditions on 

actual technology use in mathematics instruction 

among College of Education lecturers. 

1.3 Research Hypotheses 

Based on the stated objectives, the following hypotheses 

are formulated: 

 

H1: Perceived usefulness has a significant positive 

effect on behavioral intention to use educational 

technology in mathematics instruction. 

H2: Perceived ease of use has a significant positive 

effect on behavioral intention to use educational 

technology in mathematics instruction. 

H3: Facilitating conditions have a significant positive 

effect on actual technology use in mathematics 

instruction. 

 

2.1 CONCEPTUAL FRAMEWORK 

This study is grounded in the Technology Acceptance Model 

(TAM) and the Unified Theory of Acceptance and Use of 

Technology (UTAUT), which collectively provide a strong 

theoretical foundation for explaining technology adoption 

behaviors in educational contexts. TAM posits that perceived 

usefulness and perceived ease of use are the primary 

determinants of individuals’ attitudes toward technology, 

which in turn shape behavioral intention and actual usage 

behavior (Davis, 1989). UTAUT extends this model by 

incorporating facilitating conditions as a critical determinant 

of technology use, alongside behavioral intention as a direct 

predictor of actual system usage (Venkatesh et al., 2003). 

These frameworks are widely applied in educational 

technology research due to their strong explanatory power in 

modeling adoption behavior. 

Within this study, perceived usefulness refers to lecturers’ 

belief that digital technologies enhance their effectiveness in 

mathematics instruction, while perceived ease of use reflects 

the degree to which such technologies are perceived as 

effortless to operate. Facilitating conditions represent the 

institutional and infrastructural support available to lecturers, 

including access to resources, training opportunities, and 

technical assistance. Behavioral intention refers to lecturers’ 

readiness or willingness to use technology in teaching 

mathematics, while technology acceptance represents actual 

usage behavior in instructional practice. 

The conceptual model assumes that perceived usefulness and 

perceived ease of use directly influence behavioral intention, 

which subsequently affects actual technology acceptance. 

Facilitating conditions are also expected to influence both 

behavioral intention and actual usage directly. In line with 

SEM logic, the model allows for the examination of both 

direct and indirect relationships among constructs, providing 

a comprehensive understanding of the determinants of 

technology acceptance in mathematics instruction among 

College of Education lecturers in Ghana. 
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2.2 LITERATURE REVIEW 

2.2.1 Artificial Intelligence in Mathematics Education 

Artificial intelligence has become an increasingly important 

area of inquiry in mathematics education because of its 

capacity to support adaptive learning, automated feedback, 

problem-solving, assessment, and learner analytics. Earlier 

systematic work by Zawacki-Richter et al. (2019) showed 

that AI in education was dominated by intelligent tutoring 

systems, automated assessment, profiling, prediction, and 

adaptive learning, although much of the research focused 

more on student outcomes than teacher decision-making. This 

is important for the present study because AI integration in 

mathematics instruction cannot be understood only from the 

learner perspective; lecturers’ readiness, pedagogical 

judgement, and classroom adoption behaviour are equally 

central. Son (2024), in a systematic review of intelligent 

tutoring systems in mathematics education, found that ITSs 

have been widely used to diagnose learners’ misconceptions, 

provide individualized feedback, and support step-by-step 

mathematical reasoning. However, the review also revealed 

that many ITS studies focused on controlled learning 

environments rather than real classroom contexts. This 

limitation is relevant to Ghanaian Colleges of Education, 

where lecturers work within institutional constraints such as 

limited infrastructure, large classes, and varying levels of 

digital competence. Rizos et al., (2024) examined the use of 

generative AI to support mathematics education for students 

with special educational needs in Greece. Their case study 

showed that generative AI could support differentiated 

explanations, scaffolding, and inclusive mathematics 

learning. However, the study also implied that teacher 

mediation remains essential because AI-generated 

explanations must be checked for mathematical accuracy, 

appropriateness, and learner suitability. This finding supports 

the argument that AI should not replace mathematics lecturers 

but should function as a pedagogical support tool. Liu (2026), 

in a meta-analysis of empirical studies from 2023 to 2025, 

reported that generative AI produced positive effects on 

mathematics learning outcomes across primary, secondary, 

and tertiary levels, although effects varied across learner 

groups and implementation conditions. Across the literature, 

AI appears to enhance mathematics learning when it is used 

to provide timely feedback, adaptive explanations, and 

individualized support. However, most studies focus on 

learners rather than teachers or lecturers. There is also a 

strong imbalance between studies conducted in 

technologically advanced contexts and those conducted in 

developing countries. While AI tools show promise, their 

effectiveness depends on the pedagogical knowledge, ethical 

judgement, and technological competence of educators. 

Existing studies provide strong evidence on the instructional 

potential of AI in mathematics education, but limited 

empirical attention has been given to mathematics lecturers 

in Ghanaian Colleges of Education. There is also insufficient 

evidence on how barriers, enabling conditions, and teacher 

acceptance jointly influence AI integration in mathematics 

instruction. The present study responds to this gap by 

examining AI integration from the perspective of 

mathematics lecturers in Ghanaian Colleges of Education, 

with emphasis on barriers, enablers, and teacher acceptance. 

2.2.2 Barriers to AI Integration in Mathematics 

Instruction 

Despite the growing promise of AI in education, barriers 

continue to affect its meaningful classroom integration. One 

major barrier is inadequate infrastructure. In many 

developing contexts, unstable internet connectivity, limited 

access to devices, high cost of digital tools, and weak 

institutional technology systems reduce teachers’ ability to 

integrate AI effectively. Osondu (2024), writing in the 

Ghanaian education context, emphasized that AI adoption is 

constrained by infrastructural limitations, economic 

challenges, and cultural factors. This is particularly relevant 

to Colleges of Education, where institutional readiness may 

determine whether lecturers can move beyond occasional AI 
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use to systematic classroom integration. Kim (2025), in a 

mixed-methods study of K–12 educators’ perceptions and 

preparedness for AI adoption, found that many educators 

were interested in AI but felt insufficiently prepared to use it 

confidently. The study identified limited training, lack of 

institutional strategy, uncertainty about AI tools, and ethical 

concerns as major barriers. This finding suggests that positive 

attitudes alone are insufficient; teachers require structured 

preparation and institutional support. Arkorful (2025), in a 

Ghanaian study of AI literacy among basic school teachers, 

found moderate levels of AI literacy and significant gender 

differences across AI literacy dimensions. Although the study 

focused on basic school teachers rather than college lecturers, 

it provides important Ghanaian evidence that AI literacy 

remains uneven. For mathematics lecturers, limited AI 

literacy may affect their ability to evaluate AI-generated 

solutions, design AI-supported lessons, and guide students’ 

responsible use of AI. The literature indicates that barriers to 

AI integration are multidimensional. Infrastructure barriers 

affect access; literacy barriers affect competence; ethical 

barriers affect trust; and institutional barriers affect 

sustainability. In mathematics education, these barriers are 

intensified because AI tools must be evaluated for procedural 

accuracy, conceptual clarity, and pedagogical 

appropriateness. Although existing literature identifies 

general barriers to AI adoption, few studies examine how 

such barriers specifically influence mathematics lecturers’ 

acceptance and instructional use of AI in Ghanaian Colleges 

of Education. 

2.2.3 Enabling Factors for AI Adoption 

While barriers are widely reported, recent literature also 

identifies conditions that enable successful AI adoption. 

Institutional support is one of the strongest enabling factors. 

Boison (2025), in a study on AI adoption in Ghanaian public 

universities, reported that performance expectancy, effort 

expectancy, facilitating conditions, and institutional support 

influenced AI adoption. The study is relevant because 

Colleges of Education share similar challenges with public 

universities, including limited funding, variable digital 

literacy, and the need for institutional policy direction.Runge 

(2025) examined the role of AI-related teacher training 

courses and found that perceived usefulness was significantly 

related to both behavioural intention and actual AI usage in 

teacher training. This suggests that professional development 

does not merely improve technical skills; it shapes teachers’ 

beliefs about the value and practicality of AI. For 

mathematics lecturers, training must therefore include hands-

on activities such as AI-assisted lesson planning, assessment 

generation, mathematical error detection, and ethical 

classroom use. Gârdan et al. (2025) found that practical, case-

based training improved teachers’ familiarity with AI and 

confidence in using AI tools. This is important because 

abstract workshops may not be enough. Mathematics 

lecturers need discipline-specific professional development 

that demonstrates how AI can support algebra, calculus, 

statistics, geometry, problem-solving, and formative 

assessment. Li et al. (2025, in work on Empowering K–12 

mathematics teachers with artificial intelligence emphasized 

the importance of teacher readiness, technological 

proficiency, and access to digital resources. The study 

highlights that AI adoption is more likely when teachers 

understand both the technological and pedagogical 

affordances of AI. Similarly, Borgonovi, F. et al. (2025) 

argued that AI adoption in education requires deliberate 

planning, teacher support, and attention to equity. The 

enabling factors identified in the literature include 

institutional support, professional development, AI literacy, 

perceived usefulness, technical support, and collaborative 

learning communities. These factors are interdependent. 

Training may increase AI literacy, AI literacy may increase 

perceived usefulness, and institutional support may reduce 

perceived risk. Although enablers of AI adoption have been 

widely discussed, there is limited empirical evidence on how 

enabling factors shape teacher acceptance and classroom 

integration among mathematics lecturers in Ghanaian 

Colleges of Education. 

2.2.4 Teacher Acceptance of Artificial Intelligence 

Teacher acceptance is central to AI integration because the 

availability of AI tools does not automatically lead to 

classroom use. Acceptance is commonly explained through 

the Technology Acceptance Model and UTAUT, where 

perceived usefulness, perceived ease of use, facilitating 

conditions, and behavioural intention influence adoption. 

Cabero-Almenara et al. (2024) examined teachers’ adoption 

of AI in education and found that social influence, facilitating 

conditions, hedonic motivation, and pedagogical beliefs 

influenced intention and use behaviour. Importantly, teachers 

with constructivist beliefs were more inclined to adopt AI, 

suggesting that beliefs about teaching shape technology 

acceptance. Ofem et al. (2025) investigated teachers’ 

preparedness to use AI tools for classroom assessment. Their 

study showed that pedagogical beliefs, attitude toward 

technology, technological readiness, perceived ease of use, 

and perceived usefulness influenced preparedness. This is 

relevant to mathematics lecturers because assessment is a 

core part of mathematics instruction, and AI tools can support 

item generation, feedback, and diagnostic assessment when 

used responsibly. Tang (2026), in a study on K–12 teachers’ 

adoption of generative AI, found that perceived usefulness 

and perceived ease of use were among the strongest 

predictors of teachers’ intention to adopt GenAI. The study 

also showed that constructivist pedagogical beliefs positively 

predicted perceived usefulness and intention, while 

transmissive beliefs negatively predicted intention. This 

finding is important for mathematics education because 

lecturers who view learning as active problem-solving may 
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be more willing to use AI as a scaffold rather than as a 

shortcut. Al-Abdullatif (2024) modelled teachers’ acceptance 

of generative AI in higher education and emphasized the roles 

of AI literacy, intelligent TPACK, and perceived trust. The 

study suggests that acceptance is not only a matter of 

usefulness but also depends on whether teachers trust AI tools 

and possess the techno-pedagogical knowledge required to 

use them meaningfully. This is especially important in 

mathematics, where inaccurate AI-generated solutions can 

damage conceptual understanding. The literature shows that 

teacher acceptance of AI is shaped by perceived usefulness, 

ease of use, AI literacy, self-efficacy, trust, pedagogical 

beliefs, and institutional support. However, acceptance is not 

always unconditional. Many teachers are open to AI but 

remain cautious because of ethical concerns, reliability 

issues, student misuse, and uncertainty about professional 

roles. Most teacher acceptance studies have been conducted 

in general education, K–12 settings, or higher education 

broadly. Limited research focuses specifically on 

mathematics lecturers in Ghanaian Colleges of Education. 

 

3. METHODS 

3.1 Research Design 

This study employed a quantitative, cross-sectional survey 

design to examine the structural relationships among 

perceived usefulness, perceived ease of use, teacher attitudes, 

and the adoption of Artificial Intelligence (AI) in 

mathematics education. The design is appropriate for testing 

hypothesized relationships among latent constructs using 

Structural Equation Modelling (SEM). 

3.2 Participants and Sampling 

The study targeted mathematics education lecturers in 

Colleges of Education in Ghana, with an estimated population 

of 230. A census sampling approach was adopted to 

maximize representativeness and ensure sufficient sample 

size for SEM analysis. This approach minimizes sampling 

error and enhances the robustness of model estimation. 

3.3 Measures 

Data were collected using a structured questionnaire 

comprising four latent constructs: perceived usefulness (PU), 

perceived ease of use (PEOU), teacher attitudes toward AI 

integration (ATT), and AI adoption in mathematics education 

(ADOP). All constructs were operationalized as reflective 

measures using multiple items adapted from established 

technology acceptance literature. Responses were measured 

on a five-point Likert scale ranging from 1 (strongly disagree) 

to 5 (strongly agree). The instrument was reviewed to ensure 

clarity and contextual relevance to AI integration in 

mathematics education. 

3.4 Data Collection Procedure 

Data were collected using online survey, distributed through 

institutional communication channels across Colleges of 

Education. Participation was voluntary, and respondents were 

informed about the purpose of the study. Confidentiality and 

anonymity were assured throughout the data collection 

process. 

3.5 Data Analysis 

Data analysis was conducted using SPSS (version 23) and 

AMOS following a two-step SEM procedure. First, 

Confirmatory Factor Analysis (CFA) was performed to assess 

the measurement model. Model fit was evaluated using 

multiple indices, including the Comparative Fit Index (CFI), 

Tucker Lewis Index (TLI), Root Mean Square Error of 

Approximation (RMSEA), and Standardized Root Mean 

Square Residual (SRMR), based on established threshold 

values. Convergent validity was assessed using factor 

loadings and Average Variance Extracted (AVE), while 

Composite Reliability (CR) and Cronbach’s alpha were used 

to evaluate internal consistency. Discriminant validity was 

examined using the Fornell–Larcker criterion. Second, the 

structural model was estimated to test the hypothesized 

relationships among constructs. Perceived usefulness and 

perceived ease of use were specified as exogenous variables, 

teacher attitudes as a mediating variable, and AI adoption as 

the endogenous outcome variable. Path coefficients were 

estimated, and their significance was assessed using 

bootstrapping with 5,000 resamples. To examine mediation 

effects, indirect paths from perceived usefulness and 

perceived ease of use to AI adoption through teacher attitudes 

were tested. Mediation was confirmed based on the 

significance of indirect effects and the absence of zero within 

the bootstrapped confidence intervals. 

3.6 Ethical Considerations 

The research presented in this article has been conducted in 

accordance with the highest ethical standards and guidelines. 

The study was approved by the USTED Institutional Ethics 

and Research Committee of University of Skills Training and 

Entrepreneurial Development (AAMUSTED) on 9th May, 

2025 (Approval code: AAMUSTED/IERC/2025/0012). 

Written informed consent was obtained from the Chairman of 

Institutional Ethical Review Committee, Heads of the 

Departments of mathematics education and lecturers, as well 

as from the teachers. Again, sought consent from respondents 

before administering the questionnaire and ensure that their 

privacy and confidentiality are protected. 

4.1 Demographic Profile of Respondents  

Table 4.1 presents the demographic characteristics of the 230 

lecturers who participated in the study. The sample is 

predominantly male, with 80.4% of respondents being male 

and 19.1% female, indicating a substantial gender imbalance 

in the study population. In terms of age distribution, the 

majority of respondents are relatively young, with 32.6% 

aged 30–39 years, 30.4% aged 20–29 years, and 29.1% aged 

40–49 years. Only a small proportion (7.8%) are aged 50–59 
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years. This indicates that most lecturers are within their early 

to mid-career stages, which may enhance their adaptability to 

emerging technologies such as artificial intelligence (AI). 

Regarding academic specialization, the majority of 

respondents (70.4%) are in Mathematics Education, while 

29.6% are in Statistics. This confirms that the sample is 

largely composed of individuals directly involved in 

mathematics instruction, making it suitable for examining AI 

integration in teaching practices. The academic rank 

distribution shows that most respondents are Lecturers 

(61.3%) and Assistant Lecturers (26.1%), together forming 

the majority of the sample. Senior academic staff are 

minimally represented, suggesting that the findings largely 

reflect classroom-level perspectives rather than institutional 

leadership views. Teaching experience is relatively well 

distributed across categories, with 28.7% having 0–3 years of 

experience and 23.5% having more than 15 years. This 

variation ensures that the study captures perspectives from 

both early-career and experienced lecturers. With respect to 

institutional location, 57.0% of respondents are based in 

urban institutions, 30.9% in mixed settings, and 12.2% in 

rural areas. This indicates variability in access to 

technological infrastructure, which may influence AI 

adoption patterns. Finally, exposure to AI training shows that 

nearly half of the respondents (45.7%) have participated in 

short workshops, while 25.7% have undergone formal 

certification or degree-level training. Only 17.4% have never 

received any AI training. This suggests a generally moderate 

level of AI exposure among lecturers, which may positively 

influence adoption readiness. 

 

Table 4.1: Demographic Characteristics of Respondents (N = 230) 

Variable Category Frequency (N) Percentage (%) 

Gender Male 185 80.4  
Female 44 19.1  
Prefer not to say 1 0.4 

Age (years) 20–29 70 30.4  
30–39 75 32.6  
40–49 67 29.1  
50–59 18 7.8 

Subject Area Mathematics Education 162 70.4  
Statistics 68 29.6 

Academic Rank Assistant Lecturer 60 26.1  
Lecturer 141 61.3  
Senior Lecturer 4 1.7  
Head of Department 25 10.9 

Teaching Experience 0–3 years 66 28.7  
4–7 years 41 17.8  
8–11 years 38 16.5  
12–15 years 31 13.5  
>15 years 54 23.5 

Institutional Location Urban 131 57.0  
Rural 28 12.2  
Mixed (Urban/Rural) 71 30.9 

AI Training Exposure Never 40 17.4  
Short workshop (1–3 days) 105 45.7  
Certificate/Diploma/Degree 59 25.7  
Self-taught 1 0.4  
Certificate courses (≥4 weeks) 25 10.9 

                              Source: Field Survey (2026) 

 

4.1 KMO and Bartlett’s Test 

From the table 4.1, the Kaiser-Meyer-Olkin value of 0.912 

indicates excellent sampling adequacy. This suggests that the 

dataset was suitable for factor analysis. Bartlett’s Test of 

Sphericity was statistically significant, χ²(120) = 2847.598, p 

< .001, indicating that the correlation matrix was not an 

identity matrix. Therefore, the data were appropriate for 

Exploratory Factor Analysis. 
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Table 4.1: KMO and Bartlett’s Test 

Test Value 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.912 

Bartlett’s Test of Sphericity: Approx. Chi-Square 2847.598 

Degrees of Freedom 120 

Significance < .001 

              Source: Field Survey (2026) 

 

4.2 Communalities 

The communalities ranged from 0.762 to 0.856, exceeding 

the minimum acceptable value of 0.50. This indicates that 

each item shared sufficient variance with the extracted factors 

and was suitable for retention in the measurement model. 

 

Table 4.2: Communalities 

Item Extraction 

BAR1 0.762 

BAR2 0.810 

BAR3 0.775 

BAR4 0.814 

ENF1 0.833 

ENF2 0.856 

ENF3 0.850 

ENF4 0.790 

TAC1 0.780 

TAC2 0.798 

TAC3 0.797 

TAC4 0.801 

AII1 0.829 

AII2 0.817 

AII3 0.809 

AII4 0.784 

                           Source: Field Survey (2026) 

 

Table 4.3: Total Variance Explained 

Component Initial 

Eigenvalue 

% of 

Variance 

Cumulative 

% 

Rotation Sum of 

Squared Loadings 

Rotated % of 

Variance 

Rotated 

Cumulative % 

BAR 7.213 45.081 45.081 3.013 18.833 18.833 

ENT 3.115 19.467 64.548 3.406 21.290 40.123 

TAC 1.490 9.311 73.859 3.164 19.774 59.896 

AII 0.994 6.211 80.071 3.228 20.174 80.071 

Source: Field Survey (2026) 

 

The table 4.3 shows four-factor solution explained 80.071% 

of the total variance. This indicates that the extracted factors 

accounted for a substantial proportion of the variance in the 

observed indicators. The result supports the multidimensional 

structure of the constructs: barriers, enabling factors, teacher 

acceptance, and AI integration. 

 

Table 4.4: Rotated Component Matrix 

Item 1 2 3 4 

BAR1 0.829 
  

 

BAR2 0.879 
  

 

BAR3 0.849 
  

 

BAR4 0.859 
  

 

ENF1 
 

0.877 
  



“Artificial Intelligence Integration in Mathematics Instruction: Examining Barriers, Enablers, And Teacher 

Acceptance Among College of Education Lecturers in Ghana” 

6579 Alexander Afari-Kissi1, IJMCR Volume 14 Issue 06 June 2026 

 

ENF2 
 

0.904 
  

ENF3 
 

0.865 
  

ENF4 
 

0.848 
  

TAC1  
 

0.767 
 

TAC2  
 

0.783 
 

TAC3  
 

0.785 
 

TAC4  
 

0.785 
 

AII1 
  

 0.819 

AII2 
  

 0.841 

AII3 
  

 0.802 

AII4 
  

 0.776 

             Source: Field Survey (2026) 

 

The rotated component matrix shows that all items loaded 

strongly on their expected constructs, with loadings above 

0.70. The barrier items loaded on the barriers factor, enabling 

factor items loaded on the enabling factors construct, teacher 

acceptance items loaded on teacher acceptance, and AI 

integration items loaded on AI integration. The clear factor 

structure supports the construct validity of the measurement 

instrument. 

 

4.5 Reliability Analysis 

Table 4.5: Reliability Analysis 

Construct Number of Items Cronbach’s Alpha Interpretation 

Barriers 4 0.907 Excellent 

Enabling Factors 4 0.925 Excellent 

Teacher Acceptance 4 0.916 Excellent 

AI Integration 4 0.911 Excellent 

AII4 
  

 0.776 

            Source: Field Survey (2026) 

 

The Cronbach’s alpha coefficients ranged from 0.907 to 

0.925. Since all values exceeded the recommended threshold 

of 0.70, the constructs demonstrated excellent internal 

consistency. This indicates that the items measuring each 

construct were reliable. 

 

4.6 CFA Results 

Table 4.6: CFA Results: Standardized Loadings, CR, and AVE 

Construct Item Standardized Loading CR AVE 

Barriers BAR1 0.871 0.935 0.783 

Barriers BAR2 0.889 0.935 0.783 

Barriers BAR3 0.879 0.935 0.783 

Barriers BAR4 0.899 0.935 0.783 

Enabling Factors ENF1 0.902 0.947 0.817 

Enabling Factors ENF2 0.916 0.947 0.817 

Enabling Factors ENF3 0.903 0.947 0.817 

Enabling Factors ENF4 0.894 0.947 0.817 

Teacher Acceptance TAC1 0.880 0.940 0.798 

Teacher Acceptance TAC2 0.908 0.940 0.798 

Teacher Acceptance TAC3 0.887 0.940 0.798 

Teacher Acceptance TAC4 0.897 0.940 0.798 

AI Integration AII1 0.881 0.937 0.789 

AI Integration AII2 0.894 0.937 0.789 

AI Integration AII3 0.890 0.937 0.789 

AI Integration AII4 0.888 0.937 0.789 
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The CFA results show that all standardized factor loadings 

exceeded 0.70, confirming strong indicator reliability. 

Composite Reliability values ranged from 0.935 to 0.947, 

exceeding the recommended minimum of 0.70. The AVE 

values ranged from 0.783 to 0.817, exceeding the threshold 

of 0.50. These results confirm convergent validity. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.7 Discriminant Validity 

Table 4.7: Discriminant Validity Matrix 

Construct BAR ENF TAC AII 

BAR 0.885 
   

ENF -0.032 0.904 
  

TAC -0.445 0.482 0.893 
 

AII -0.398 0.384 0.665 0.888 

 

The diagonal values represent the square roots of AVE, while 

the off-diagonal values represent inter-construct correlations. 

Since each diagonal value is greater than its corresponding 

inter-construct correlations, discriminant validity was 

established. This indicates that the constructs were 

empirically distinct. 

 

4.8 SEM Model Fit Indices 

Table 4.8: SEM Model Fit Indices 

Fit Index Recommended Threshold Obtained Value Interpretation 

χ²/df < 3.00 2.11 Good Fit 

CFI ≥ 0.90 0.946 Good Fit 

TLI ≥ 0.90 0.938 Good Fit 

RMSEA ≤ 0.08 0.069 Acceptable Fit 

SRMR ≤ 0.08 0.051 Good Fit 
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The SEM model demonstrated acceptable fit. The χ²/df value 

of 2.11 was below 3.00, indicating good model fit. The CFI 

value of 0.946 and TLI value of 0.938 exceeded the 

recommended 0.90 threshold, suggesting that the model 

adequately represented the observed data. The RMSEA value 

of 0.069 was within the acceptable range, while the SRMR 

value of 0.051 indicated good fit. Overall, the model was 

suitable for hypothesis testing. 

 

4.9 Hypothesis Testing Results 

Table 4.9: Hypothesis Testing Results 

Hypothesis Path β S.E. C.R. p-value Decision 

H1 Barriers → Teacher Acceptance -0.430 0.051 -8.490 < .001 Supported 

H2 Enabling Factors → Teacher Acceptance 0.469 0.051 9.246 < .001 Supported 

H3 Teacher Acceptance → AI Integration 0.665 0.049 13.451 < .001 Supported 

 

The hypothesis testing results indicate that barriers had a 

significant negative effect on teacher acceptance of AI in 

mathematics instruction, β = -0.430, p < .001. This means that 

higher levels of perceived barriers reduce lecturers’ 

acceptance of AI. Therefore, H1 was supported. Enabling 

factors had a significant positive effect on teacher acceptance, 

β = 0.469, p < .001. This suggests that institutional support, 

training, infrastructure, and facilitating conditions increase 

lecturers’ acceptance of AI. Thus, H2 was supported. Teacher 

acceptance had a strong positive effect on AI integration in 

mathematics instruction, β = 0.665, p < .001. This indicates 

that lecturers who accept AI are more likely to integrate it into 

mathematics teaching. Therefore, H3 was supported. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.0 DISCUSSION OF FINDINGS 

The present study examined the factors influencing the 

integration of artificial intelligence (AI) in mathematics 

instruction among lecturers in Ghanaian Colleges of 

Education. Specifically, it investigated the effects of barriers 

and enabling factors on lecturers’ acceptance of AI and 

explored the influence of teacher acceptance on the actual 

integration of AI in mathematics instruction. The findings 
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provide important insights into the institutional, 

technological, and pedagogical conditions that shape AI 

adoption in teacher education and contribute to the growing 

body of literature on AI-enabled teaching and learning. 

5.1 Barriers and Teacher Acceptance of Artificial 

Intelligence 

The first hypothesis proposed that barriers would 

significantly influence lecturers’ acceptance of artificial 

intelligence in mathematics instruction. The results supported 

this hypothesis, revealing a significant negative relationship 

between barriers and teacher acceptance (β = -0.430, p < 

.001). This finding indicates that increasing levels of 

perceived barriers reduce lecturers’ willingness to embrace 

AI technologies for instructional purposes. The magnitude of 

the effect suggests that barriers constitute a substantial 

obstacle to AI acceptance among mathematics lecturers. This 

finding implies that when lecturers encounter challenges such 

as inadequate technological infrastructure, limited access to 

AI tools, insufficient AI-related knowledge, inadequate 

institutional support, ethical concerns, and uncertainty 

regarding pedagogical applications, they become less 

inclined to adopt AI technologies in their instructional 

practices. Mathematics instruction often requires the use of 

specialized tools for visualization, assessment, adaptive 

learning, and problem-solving. Consequently, when lecturers 

perceive AI technologies as difficult to access, complicated 

to use, or insufficiently supported, they are likely to develop 

unfavorable attitudes toward their adoption. The finding 

aligns with emerging evidence that identifies barriers as one 

of the strongest determinants of educators’ technology 

acceptance. Eusebio et al. (2025) reported that inadequate 

training, technological complexity, limited institutional 

support, and concerns about trust significantly hinder 

educators’ willingness to adopt AI technologies. Similarly, 

Kim (2025) found that educators with lower levels of 

preparedness exhibited greater resistance toward generative 

AI adoption. In the context of Ghana, Osondu et al. (2024) 

observed that infrastructural deficits, limited digital 

readiness, and inadequate policy frameworks continue to 

constrain the implementation of AI-driven educational 

innovations. Likewise, Boison (2025) reported that 

organizational and technological barriers significantly 

impede AI adoption in Ghanaian higher education 

institutions. These studies collectively suggest that educators 

are unlikely to embrace AI technologies when institutional 

and technological conditions fail to support implementation. 

The finding further highlights the critical role of AI literacy 

in shaping acceptance. Arkorful et al. (2025) demonstrated 

that many Ghanaian educators possess limited AI literacy, 

which constrains their readiness to integrate AI into teaching 

and learning. Similarly, Runge (2025) emphasized that AI-

related training significantly enhances educators’ confidence 

and willingness to adopt AI technologies. Chiu et al. (2026) 

further argued that AI literacy serves as a foundational 

competence that enables teachers to evaluate, utilize, and 

manage AI tools effectively. The present finding therefore 

suggests that barriers are not merely technological but also 

cognitive and pedagogical in nature. From a theoretical 

standpoint, this result supports the assumptions of the 

Technology Acceptance Model (TAM) and the Unified 

Theory of Acceptance and Use of Technology (UTAUT). 

According to TAM, perceived ease of use influences users’ 

attitudes toward technology adoption (Davis, 1989). Barriers 

such as inadequate training, technological complexity, and 

insufficient support reduce perceived ease of use and 

consequently diminish acceptance. Similarly, UTAUT 

emphasizes facilitating conditions as a key determinant of 

technology adoption (Venkatesh et al., 2003). The negative 

effect of barriers observed in this study suggests that the 

absence of facilitating conditions undermines educators’ 

willingness to embrace AI technologies. The finding has 

important implications for mathematics teacher education in 

Ghana. Reducing barriers through investments in 

infrastructure, professional development, AI literacy 

programmes, and institutional support mechanisms may 

enhance lecturers’ acceptance of AI and increase the 

likelihood of successful integration into mathematics 

instruction. Without such interventions, the educational 

potential of AI may remain largely unrealized within teacher 

education institutions. 

5.2 Enabling Factors and Teacher Acceptance of Artificial 

Intelligence 

The second hypothesis examined the influence of enabling 

factors on lecturers’ acceptance of artificial intelligence in 

mathematics instruction. The results revealed a significant 

positive relationship between enabling factors and teacher 

acceptance (β = 0.469, p < .001), supporting the hypothesis. 

This finding suggests that favorable institutional and 

technological conditions significantly enhance lecturers’ 

willingness to adopt AI technologies in their instructional 

practices. 

The positive effect indicates that lecturers who have access to 

adequate technological infrastructure, institutional support, 

professional development opportunities, leadership 

encouragement, and AI-related resources are more likely to 

develop favorable attitudes toward AI adoption. These 

enabling conditions reduce uncertainty, increase confidence, 

and strengthen lecturers’ perceptions of the usefulness and 

practicality of AI technologies in mathematics instruction. 

The finding is consistent with a growing body of research 

highlighting the importance of supportive institutional 

environments in promoting technology acceptance. Li et al. 

(2025), in their systematic review of AI applications in 

mathematics education, concluded that institutional support 

and teacher preparedness are among the most important 

predictors of successful AI integration. Similarly, Ayanwale 
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et al. (2024), Lin et al. (2025), and Daher (2025) found that 

professional development, organizational support, and 

technological readiness significantly enhance educators’ 

willingness to adopt AI technologies. Research by Tan et al. 

(2025) further demonstrated that ongoing professional 

learning opportunities play a crucial role in strengthening 

teachers’ confidence and readiness for AI integration. The 

present finding also resonates with evidence indicating that 

enabling conditions facilitate the development of positive 

beliefs regarding the educational value of AI. Al Abdullatif 

(2024) reported that AI literacy, trust, and technological 

pedagogical competence significantly predict teachers’ 

acceptance of generative AI in higher education. Likewise, 

Ofem et al. (2025) found that technological readiness and 

positive pedagogical beliefs contribute significantly to 

educators’ willingness to utilize AI in classroom assessment. 

These findings suggest that institutional support mechanisms 

not only provide access to technology but also influence the 

beliefs and perceptions that underpin acceptance. Within 

TAM, enabling factors enhance both perceived usefulness 

and perceived ease of use. When lecturers receive adequate 

training and institutional support, they are more likely to 

perceive AI technologies as beneficial and manageable. 

Similarly, UTAUT posits that facilitating conditions 

significantly influence technology adoption behavior. The 

positive relationship observed in this study therefore 

reinforces the relevance of these theoretical perspectives in 

explaining AI adoption within mathematics teacher 

education. The finding carries significant policy implications. 

Colleges of Education should establish comprehensive 

support systems that provide lecturers with access to AI tools, 

professional development opportunities, technical assistance, 

and collaborative learning communities. Institutional leaders 

should also develop strategic plans that encourage innovation 

and foster a culture of technology integration. Such efforts are 

likely to enhance lecturers’ acceptance of AI and improve the 

sustainability of AI-enabled instructional practices. 

5.3 Teacher Acceptance and AI Integration in 

Mathematics Instruction 

The third hypothesis proposed that teacher acceptance would 

significantly influence AI integration in mathematics 

instruction. The results supported this hypothesis, revealing a 

strong positive relationship between teacher acceptance and 

AI integration (β = 0.665, p < .001). Among the relationships 

examined in the study, this effect was the strongest, indicating 

that teacher acceptance serves as a critical determinant of 

actual AI integration in mathematics instruction. This finding 

suggests that lecturers who perceive AI as useful, relevant, 

trustworthy, and easy to use are substantially more likely to 

incorporate AI technologies into teaching, assessment, lesson 

planning, and learner support activities. Acceptance therefore 

functions as the mechanism through which favorable 

perceptions are translated into actual instructional practice. 

Even when institutions provide adequate resources and 

support, meaningful integration is unlikely to occur unless 

lecturers develop positive attitudes toward AI technologies. 

The finding corroborates recent evidence emphasizing the 

central role of acceptance in technology adoption. Cabero-

Almenara et al. (2024) reported that educators’ beliefs 

significantly predict their adoption of generative AI in higher 

education. Similarly, Tang and Zhong (2026) found that 

perceived usefulness and perceived ease of use remain among 

the strongest predictors of teachers’ adoption of generative 

AI. Gârdan et al. (2025) likewise concluded that positive 

teacher perceptions significantly influence AI adoption 

decisions within educational settings. These findings 

collectively suggest that acceptance functions as a key 

precursor to actual technology utilization. The strong effect 

identified in the present study is particularly important for 

mathematics education because AI technologies increasingly 

support adaptive learning, intelligent tutoring systems, 

automated feedback, personalized instruction, and learning 

analytics (Son, 2024; Eti et al., 2026; Liu, 2026). Lecturers 

who accept AI are more likely to utilize these technologies to 

improve learner engagement, enhance conceptual 

understanding, and support mathematical problem-solving. 

Conversely, low levels of acceptance may prevent educators 

from exploiting the instructional benefits associated with AI-

powered learning environments. The finding also provides 

strong empirical support for TAM and UTAUT. Both theories 

propose that positive attitudes and behavioral intentions are 

essential predictors of actual technology use. The substantial 

effect of teacher acceptance on AI integration confirms that 

educators’ perceptions remain central to understanding 

technology adoption behavior, even in the rapidly evolving 

context of artificial intelligence. Collectively, the findings 

suggest that successful AI integration in mathematics 

instruction depends on a combination of reduced barriers, 

strengthened enabling conditions, and positive teacher 

acceptance. While barriers undermine acceptance, enabling 

factors strengthen it, and acceptance ultimately drives actual 

AI integration. The findings therefore demonstrate that efforts 

to promote AI adoption in Colleges of Education should focus 

not only on technological infrastructure but also on 

developing lecturers’ confidence, competence, and positive 

perceptions regarding AI technologies. Such an approach is 

essential for ensuring that AI contributes meaningfully to the 

transformation of mathematics teaching and learning in 

Ghana. 

5.4 Conclusion 

This study examined the factors influencing the integration of 

artificial intelligence (AI) in mathematics instruction among 

lecturers in Ghanaian Colleges of Education. Drawing on the 

Technology Acceptance Model (TAM) and the Unified 

Theory of Acceptance and Use of Technology (UTAUT), the 

study investigated the influence of barriers and enabling 
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factors on lecturers’ acceptance of AI and explored the role 

of teacher acceptance in promoting AI integration in 

mathematics instruction. 

The findings revealed that barriers significantly and 

negatively influenced lecturers’ acceptance of AI, indicating 

that infrastructural limitations, inadequate training 

opportunities, limited access to AI technologies, and concerns 

regarding ethical and pedagogical issues reduce educators’ 

willingness to embrace AI in instructional practice. 

Conversely, enabling factors exerted a significant positive 

influence on teacher acceptance, suggesting that institutional 

support, technological infrastructure, professional 

development opportunities, and favorable organizational 

conditions are essential for fostering positive attitudes toward 

AI adoption. Furthermore, teacher acceptance emerged as a 

strong predictor of AI integration, demonstrating that 

lecturers who perceive AI as useful, accessible, and beneficial 

are more likely to incorporate AI technologies into 

mathematics instruction. 

Collectively, the findings underscore the importance of 

creating supportive institutional environments that reduce 

barriers and strengthen enabling conditions for AI adoption. 

The study contributes to the growing literature on AI 

integration in education by providing empirical evidence 

from a developing-country context and highlighting the 

central role of teacher acceptance in translating institutional 

readiness into actual instructional practice. The findings also 

extend TAM and UTAUT by demonstrating their 

applicability in explaining AI integration within mathematics 

teacher education. 

5.5 Educational Implications 

The findings of this study have important implications for 

mathematics education, teacher preparation, institutional 

leadership, and educational policy in Ghana and similar 

developing-country contexts. The significant negative 

influence of barriers on lecturers' acceptance of artificial 

intelligence indicates that efforts to promote AI integration in 

education must address the structural and contextual 

challenges that hinder adoption. Educational institutions 

cannot assume that the availability of AI technologies alone 

will lead to meaningful instructional use. Instead, successful 

integration requires deliberate investments in infrastructure, 

digital resources, technical support, and institutional 

readiness. Reducing these barriers is essential for creating 

conditions that encourage educators to experiment with and 

adopt AI-enhanced instructional practices. 

The positive effect of enabling factors on teacher acceptance 

highlights the critical role of supportive institutional 

environments in facilitating educational innovation. Colleges 

of Education should therefore prioritize the development of 

professional learning ecosystems that promote technological 

competence and confidence among lecturers. Continuous 

professional development programmes focusing on AI 

literacy, pedagogical applications of AI, ethical 

considerations, and instructional design can equip 

mathematics lecturers with the knowledge and skills required 

to integrate AI effectively into teaching and learning 

processes. Such initiatives are likely to enhance educators' 

perceptions of the usefulness and ease of use of AI 

technologies, thereby increasing their willingness to adopt 

them. 

The strong positive influence of teacher acceptance on AI 

integration suggests that lecturers' attitudes and perceptions 

play a central role in determining whether AI technologies are 

translated into actual instructional practice. This finding 

implies that teacher education programmes should not focus 

solely on technical training but should also cultivate positive 

dispositions toward educational technologies. Mathematics 

lecturers who recognize the pedagogical value of AI are more 

likely to utilize intelligent tutoring systems, adaptive learning 

platforms, automated assessment tools, and data-driven 

instructional strategies to improve student learning outcomes. 

Consequently, teacher preparation programmes should 

incorporate opportunities for hands-on engagement with AI 

tools to foster both competence and acceptance. 

The findings further suggest that curriculum developers 

should consider integrating AI-related competencies into 

mathematics teacher education curricula. Future mathematics 

teachers require exposure to emerging technologies that are 

increasingly shaping educational practice. Embedding AI 

concepts within teacher education programmes can enhance 

prospective teachers' technological pedagogical knowledge 

and prepare them to use AI responsibly and effectively in 

classroom settings. Such curriculum reforms would 

contribute to the development of a digitally competent 

teaching workforce capable of meeting the demands of 

contemporary education. 

At the institutional level, the study underscores the 

importance of transformational leadership in promoting AI 

adoption. Educational leaders should establish clear policies, 

strategic plans, and support systems that encourage 

innovation while addressing concerns related to ethics, 

privacy, and academic integrity. Leadership commitment can 

create a culture of technological innovation that motivates 

lecturers to explore new instructional approaches and reduces 

resistance to change. 

From a policy perspective, the findings indicate that national 

educational agencies should develop comprehensive 

frameworks to guide the integration of AI in teacher 

education. Policymakers should provide funding for 

infrastructure development, professional development 

initiatives, and research on AI in education. Such support is 

necessary to ensure equitable access to AI technologies across 

institutions and to minimize disparities in technological 

readiness. National policies should also establish ethical 
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guidelines that promote the responsible use of AI while 

safeguarding educational quality and learner welfare. 

Finally, the study highlights the need to reconceptualize 

mathematics instruction in ways that leverage the strengths of 

AI without diminishing the role of educators. Rather than 

viewing AI as a replacement for teachers, educational 

stakeholders should promote its use as a complementary tool 

that enhances instructional effectiveness, supports 

differentiated learning, and improves student engagement. 

When implemented within supportive institutional 

environments, AI has the potential to transform mathematics 

education by enabling more personalized, data-informed, and 

learner-centered instructional practices. 
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