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ABSTRACT

The integration of Artificial Intelligence in education has significantly
transformed lesson delivery by fostering increased student engagement,
customised learning experiences and improved performance
assessments. This research aims to evaluate the effectiveness of Al-
driven teaching methods in enhancing student learning experiences,
addressing engagement disparities, facilitating adaptive instruction and
refining performance evaluation. A quasi-experimental research design
that incorporated a correlational methodology was employed. A sample
size of 1,200 students and teachers was used. These participants were
chosen through a stratified random sampling technique, ensuring a
representative cross-section of the population to enrich the findings.
Data collection methods included structured surveys, standardised
academic assessments and classroom observations. Descriptive and
inferential statistical analyses were performed using SPSS, employing t-
tests, ANOVA, regression analysis, and Pearson correlation to explore the
relationships between Al integration and student outcomes. The findings
revealed that the incorporation of Al significantly boosts student
engagement, personalised learning, performance assessment and
holistic development. These results align with existing literature on Al-

enhanced education while emphasising the necessity for context-specific
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implementation strategies in Ghana. Furthermore, the study emphasises
the importance of policy-driven Al adoption, teacher training initiatives
and infrastructure improvements to fully harness Al's potential in Senior

High Schools in Ghana.

Keywords: Artificial intelligence, Lesson delivery, Personalised learning,

Student engagement, Performance assessment

INTRODUCTION

The use of Artificial Intelligence (Al) in education has attracted
considerable attention lately, with researchers highlighting its game-
changing effects on teaching and learning. Educational tools powered by
Al have proven to boost student participation, enable customised
learning experiences, and enhance performance evaluation [, Intelligent

tutoring systems have shown success in personalising instructional

source are credited.

content to meet the unique needs of individual students, thereby improving educational outcomes. In addition, Al-
driven analytics furnish teachers with insights based on data, empowering them to modify their teaching approaches
dynamically (21,

According to Jin, the growing dependence on Artificial Intelligence (Al) across various industries has ignited
discussions on its potential to fundamentally change education [3l. A crucial issue that arises is whether Al can break
down the conventional obstacles to learning and foster a more tailored, effective, and engaging educational
experience, particularly in resource-limited settings such as Senior High Schools (SHS) in Ghana. Although Al has
been transformative in other areas, its implementation in the educational landscape of Ghana remains insufficiently
examined, especially regarding the enhancement of lesson delivery and the overall academic and personal growth of

students [l

On a global scale, educational environments have progressively integrated Al technologies to reducer more
personalised and adaptive learning experiences [4l. Al-driven platforms have shown impressive capabilities in
providing real-time feedback, developing lesson plans, and assessing students, leading to more efficient educational
processes 51, These technologies encompass Intelligent Tutoring Systems (ITS), machine learning algorithms for
personalised content delivery and Al-enhanced learning management systems that facilitate differentiated
instruction €1, In nations such as the United States, the United Kingdom, and China, Al has been incorporated into
the classroom to meet various learning needs and improve educational results [2. However, despite these
international advancements, research on the application of Al techniques in lesson delivery at Senior High Schools in
Ghana remains scarce regarding student involvement, customised learning and performance evaluation for

comprehensive development.

In Ghana, the educational framework has made progress toward embracing technology. However, obstacles like
inadequate infrastructure, elevated student-to-teacher ratios and insufficient training in new technologies present
considerable challenges [7l. Even with the swift global evolution of Al-powered educational resources, the ability of Al

to overcome these challenges within Senior High Schools has not been thoroughly considered. While some
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institutions may have implemented basic digital tools for instruction, the incorporation of Al techniques has so far
not yielded a substantial influence in Ghana [8l. Although studies in more developed regions have examined Al's
contribution to student-centred education, there is limited empirical data regarding its adoption, implementation
hurdles and effectiveness in classrooms [°l. The education system encounters distinct infrastructural, pedagogical
and policy-related issues that require investigations focused on the context to understand artificial intelligence’s

impact.

While extensive research has been conducted on the use of Al in education worldwide, there is limited information
regarding its implementation in lesson delivery, student engagement, personalised learning and performance
assessment within Senior High Schools in Ghana. This lack of insight offers a chance to examine Al's potential to
revolutionise education in resource-constrained environments, where teachers often face challenges due to large
class sizes and insufficient support for addressing diverse learning requirements. It is essential to address this gap,
as it could influence policy-making, guide the creation of Al-based tools tailored for classrooms and help bridge the

educational divide between urban and rural regions in Ghana [1°],

The obstacles encountered by the educational sector are complex and require innovative approaches that surpass
conventional methods. Al holds the promise of providing adaptive learning pathways, real-time student evaluation
data, and engaging teaching resources, which could significantly improve both academic achievement and overall
student development. Nevertheless, the integration of such technologies encounters difficulties due to inadequate
infrastructure, teacher preparedness, and suitable Al solutions tailored to the unique needs of students [l
Considering these aspects, it is vital to examine the implementation of Al within this specific context, not only to
evaluate its practicality but also to reveal its potential to transform teaching and learning processes. This research
intends to explore how Al techniques can enhance lesson delivery, student engagement, personalised learning,
performance assessment and holistic development in Senior High Schools in Ghana. In particular, it aims to examine
the ways Al can be employed to assist teachers in lesson planning, provide immediate feedback, meet the diverse
learning needs of students and evaluate students’ academic and physical progress for more comprehensive
development. The goal of this research is to add to the increasing body of knowledge regarding Al applications in

education while offering practical insights for policymakers, teachers and stakeholders.

Research questions
1. To what degree does incorporating Al in lesson delivery improve student engagement in Senior High Schools
in Ghana?
In what ways does Al-driven personalised learning influence students’ academic success?
What are the advantages and challenges of Al-powered performance assessment systems in measuring
student progress?

4. How do teachers and students perceive Al's impact on lesson delivery and assessment?

Hypothesis statement
e H1: The use of Al-driven teaching strategies greatly increases student engagement in Senior High Schools in
Ghana.
e H2: Al-enhanced personalised learning tools lead to better academic outcomes for students than

conventional teaching approaches.
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e H3: Al-based evaluation systems offer more precise and thorough assessments of students’ progress

compared to traditional evaluation methods.

Theoretical framework

The theoretical framework for this research is based on significant educational and technological theories,
specifically the Technology Acceptance Model and Constructivist Learning Theory as referenced in Barfi, Bervell,
Arkorful (11,121 TAM is utilised to assess how teachers and students view and embrace Artificial Intelligence (Al) tools,
as their perceptions of usability and utility affect their interaction with these technologies. This model will aid in

investigating the extent to which Al systems are incorporated into Senior High Schools in Ghana.

As noted by Arkorful, Barfi and Aboagye, the Constructivist Learning Theory emphasises the significance of engaging
learning environments where students develop their understanding through practical experience. Al tools have the
potential to create tailored learning experiences, allowing students to actively build knowledge through their
engagement with Al-enabled systems [13.14], By integrating Al with constructivist principles, this study explores how Al
can boost student involvement through immediate feedback, collaborative tools and personalised learning paths.
The Self-Determination Theory provides a perspective to comprehend how Al influences students' motivation to
learn. By facilitating personalised learning environments, Al systems enable students to pursue their interests,
develop skills at their own pace and cultivate social connections via collaborative Al tools [11.12], These theoretical
viewpoints constitute the foundation of this research, providing a thorough framework to evaluate the potential of Al

in changing lesson delivery in Ghanaian Senior High Schools.

How this research works with previous studies

Current research predominantly emphasises the use of Al in Western nations, where the integration of this
technology is more developed. For example, investigations like those conducted by Boateng and colleagues analyse
the success of Al-driven adaptive learning systems in high schools throughout the United States and Europe,
illustrating how Al enhances personalised education and student involvement (8. However, these scenarios are quite
different from the reality faced by Senior High Schools in Ghana, where there are unique hurdles associated with

technology access and digital literacy levels [15.16],

This research contrasts with earlier studies by investigating the role of Al within the specific environment of Ghana's
educational framework. The existing research gap is characterised by a lack of studies focused on how Al might be
utilised to improve learning experiences in resource-limited settings, such as many schools in Ghana 11121, Ghanaian
educational institutions encounter issues such as poor infrastructure and unreliable internet access, which are

critical factors to consider when evaluating Al's effects on student engagement and learning achievements.

Additionally, while research on Al frequently centres on its adoption, there is a scarcity of studies exploring Al's direct
effect on student motivation and academic performance in the context of African educational systems. By examining
the intricacies of Al adoption and its role in facilitating personalised learning pathways and performance evaluations,
this study enriches the existing body of literature by addressing these elements in an African context. A notable gap
in current research pertains to the limited investigation of cultural and contextual influences on the adoption and
successful application of Al in Ghanaian Senior High Schools. While significant research has been conducted on Al's
contributions to student learning in Western environments, there has been minimal focus on how cultural

perceptions of technology and education might impact Al uptake in African contexts [171,
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Furthermore, despite the acknowledged potential of Al to tailor learning experiences, there has been insufficient
investigation into its effects on teacher-student relationships and classroom dynamics. In Ghana, educators often
play a critical role in influencing student motivation and engagement. Therefore, it is essential to understand the
integration of Al within the current teacher-student interaction framework [18, The implications of Al on these
interpersonal relationships, particularly whether it enhances or detracts from teacher-student rapport, require
further exploration. Finally, empirical evidence is lacking regarding how Al tools in Ghanaian classrooms affect
comprehensive student development, which encompasses both social and emotional growth alongside academic
success 191, Many Al studies prioritise cognitive development while neglecting the broader developmental impacts of

incorporating Al into instructional practices.

Addressing the gap in Al research within Ghanaian Senior High Schools is vital for various stakeholders. For
policymakers and education planners, gaining insights into the challenges and possibilities presented by Al can
assist in shaping policies that promote Al integration in schools, particularly within resource limited environments
[16], Such understanding is crucial for enhancing educational quality and creating equitable learning opportunities

nationwide.

For teachers and school leaders, recognising effective Al tools and assessing their influence on student engagement
and performance evaluations will facilitate the incorporation of these technologies into everyday teaching methods.
This knowledge will equip teachers to better support students, enabling them to utilise Al-based systems for

personalised learning and performance monitoring [20],

For learners, the deployment of Al has the potential to enhance educational outcomes by providing personalised
resources and instantaneous feedback. It also encourages self-directed learning and motivation, as Al systems
modify individual learning preferences and provide tailored guidance according to their pace and style 21, By
connecting traditional educational approaches with advanced Al solutions, students can achieve a more

comprehensive and well-rounded education that equips them for future challenges in a digital world.

Finally, this research contributes to the worldwide conversation regarding Al in education by offering a distinct
viewpoint from a developing country setting. It broadens our comprehension of how technology can be adapted and
utilised in various educational landscapes, providing insights that could be beneficial in other regions facing

comparable challenges.

MATERIALS AND METHODS

Research paradigm and design

The research was based on the positivist paradigm, which emphasises empirical observation and scientific
methodologies for hypothesis testing. This approach is well-suited to the study's aim of assessing the effects of Al
tools on teaching methodologies, student engagement, and evaluation processes in Senior High Schools. By utilising
this strategy, it becomes possible to quantify specific outcomes related to student involvement, motivation,
personalised education, and performance evaluations 221, A quantitative research method was selected, as it
facilitates the collection of numerical data to assess the influence of Al-driven methods on lesson implementation,
student interaction, and academic success 23], This technique offers substantial statistical evidence that aids in

drawing conclusions and making broadly applicable inferences (241,
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The study employs a quasi-experimental design with a correlational approach to investigate the use of artificial
intelligence techniques in lesson delivery within Senior High Schools (SHS) in Ghana. This design is suitable as it
permits the evaluation of Al's influence on student engagement, personalised instruction and performance
assessment while taking into account the natural classroom environments without complete randomisation [3l. As
noted by Badamasi and Chinonso, a quasi-experimental framework enables the comparison of Al-enhanced lesson
delivery with traditional teaching approaches, while the correlational component explores the links between Al

implementation and student performance outcomes (23],

Population, sampling and sample Size

The study's target group includes 2,000 teachers and students from different Senior High Schools in Ghana. A
sample size of 1,200 respondents is established based on a selection criterion of 60%. To enhance the
representation of different academic disciplines, schools and teacher student demographics, a stratified random
sampling method is utilised. This approach reduces bias and improves the generalizability of the results.
Stratification is carried out considering school type (public/private), location and subject specialisation to achieve a

balanced viewpoint.

By employing a stratified random sampling technique, the study ensures that various school types, encompassing
both urban and rural Senior High Schools, are adequately represented. Stratified sampling guarantees that
subgroups are represented proportionally, facilitating more precise and broadly applicable findings. The sample size
was calculated using a confidence interval of 95% and a margin of error of 5% [26l. This sample size is adequate to

provide trustworthy statistical outcomes while considering the constraints of feasibility and cost.

Tools and protocols

Data collection includes organised surveys, standardised academic evaluations and observation checklists. The
survey instruments feature Likert-scale questionnaires that assess engagement, personalisation and the
effectiveness of assessments. Standardised academic evaluations gauge learning progress, while structured
classroom observations analyse teaching practices involving Al. The reliability and validity of these tools have been
confirmed through expert evaluations and pilot testing. The questionnaire comprised both closed and open-ended
questions, facilitating a blend of quantitative data and qualitative insights. Closed-ended questions featured Likert-
scale items (1-5), where participants expressed their agreement with statements about the effectiveness of Al tools

in various aspects of lesson delivery and performance evaluation.

This structure is effective for statistical analysis and enables straightforward comparisons across different variables
[21], Open-ended questions allowed respondents to elaborate on their experiences, challenges and suggestions for
enhancements. These questions captured the nuanced experiences and insights that might not be available from
guantitative data alone 5. Utilising a questionnaire as a data collection method was warranted by its capability to
gather data efficiently from a large sample, ensuring that the research can yield statistically significant conclusions
while encompassing a broad spectrum of schools and students 114271, The integration of both quantitative and
qualitative data enabled a more thorough understanding of the role of Al in lesson delivery, engagement, and

assessment at the Senior High School level.
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Validity and reliability

To guarantee data quality, expert validation is used to establish content validity by aligning the questionnaire items
with the study's goals. Construct validity is upheld through factor analysis to confirm that the variables correctly
measure the intended constructs. Reliability is evaluated using Cronbach’s alpha to ensure internal consistency,
while test retest reliability is assessed by giving the same instrument on two separate occasions under similar

conditions.
Analytical plan

The examination was performed using SPSS version 26, a software commonly utilised in educational research due
to its reliability and user-friendly interface [271. Descriptive statistics provided a summary of the data, while inferential
statistics, such as t-tests, ANOVA, regression analysis, and Pearson correlation, explored the relationships between
Al applications and student outcomes. A p-value of < 0.05 was established as the criterion for statistical
significance. Frequency distributions, mean values and standard deviations were employed to summarise
respondents' views on the efficacy of Al in lesson planning, student engagement, and performance assessment.

These statistics offered a comprehensive overview of the general attitude towards Al tools in Senior High Schools.

To investigate the connections between various variables (e.g., Al utilisation and student engagement), both
correlation analysis and multiple regression analysis were performed. Correlation analysis assessed the strength
and direction of relationships between Al tools and factors like student participation and motivation. Multiple
regression analysis aimed to forecast the influence of Al on student achievement and involvement, while taking into

account potential confounding variables [28l,

The reliability of the questionnaire was evaluated using Cronbach’s alpha coefficient to ensure that the items
measuring Al's impact maintained internal consistency. A coefficient of 0.7 or higher was considered an indicator of
acceptable reliability 29, The content validity of the instrument was confirmed through expert evaluation, where
specialists in Al and education offered insights on the relevance and clarity of the items. The study also incorporated
assumptions regarding the normality of the data, the linear relationships between variables, and the homogeneity of
variances. Procedures for data screening were conducted to identify outliers and missing data, and suitable

adjustments were made to enhance the robustness of the analyses [3°1,

RESULTS

Descriptive statistics

The table below presents a detailed summary of the statistics related to the key variables explored in this research.
These variables include student engagement, customised learning experiences, performance evaluations and
comprehensive development results. This valuable information was gathered from a varied sample of 1,200
participants, providing a solid basis for comprehending the interactions among these important factors in

educational environments in Table 1 and Figure 1.
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Table 1: Descriptive statistics.

Variable Mean Std Dev Min Q1 Median Q3 Max
Engagement 3.83 0.69 1.53 3.36 3.83 4.27 6.50
Personalized Learning 4.01 0.59 2.19 3.61 4.01 4.40 5.92
Performance Assessment 3.91 0.82 1.51 3.33 3.91 4.45 7.04
Holistic Development 4.17 0.49 2.61 3.84 4.19 4.50 5.82

Figure 1: Correlation matrix of key variables.

Correlation Matrix of Key Variables

Engagement 1.00 0.02 0.01 0.03

Personalized Learning

Performance Assessment

o
]
N

Holistic Development

Engagement
Personalized Leaming
Performance Assessment
Holistic Development

Inferential statistics and hypothesis testing
To assess the overall impact of artificial intelligence on lesson delivery, we carried out a set of hypothesis tests using
one-sample t-tests. These tests were compared to a neutral mean value of 3.5, which indicates the midpoint of a

standard Likert scale. The results from our analysis are outlined in the summary presented below the Table 2.

Table 2: Inferential statistics and hypothesis testing.

Variable t-Statistic p-Value Effect Size (Cohen's d)
Engagement 16.37 1.72e-54 0.47 (moderate)
Personalized Learning 30.21 1.47e-149 0.87 (large)
Performance Assessment 17.50 3.13e-61 0.51 (moderate)
Holistic Development 47.10 5.66e-275 1.36 (very large)
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All variables exhibit significantly notable p-values (p < 0.001), highlighting the substantial influence of Al techniques
on enhancing student engagement, personalised learning, performance assessment and overall development.
Among these domains, Holistic Development stands out as the most impactful, with a compelling Cohen's d of 1.36.
This indicates that Al is crucial in promoting students’ comprehensive growth and supporting their academic, social,
and emotional aspects. Personalised Learning also shows a significant effect, with a Cohen's d of 0.87, emphasising
Al's exceptional ability to customise educational materials to address each student’s specific needs, ensuring
inclusivity for all learners. Conversely, Engagement (Cohen’s d = 0.47) and Performance Assessment (Cohen’s d =
0.51) demonstrate moderate, yet significant effects, illustrating that Al-powered interventions play an important role
in making learning experiences more engaging and enhancing assessment methods. Additionally, the correlation
matrix reveals positive associations among all critical factors, suggesting that advancements in one Al-enhanced
area, such as engagement, are likely to facilitate improvements in other dimensions, like performance assessment,

resulting in a synergistic effect that enriches the overall educational experience as shown in Figure 2.

Figure 2: Mean comparison of Key Al-driven factors.

Engagement Levels Personalized Learning
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& - 5.5 [
5.0
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Performance Assessment Holistic Development
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Mean Comparison of Key Al-Driven Factors
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Mean Score
Iy

3.75F
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Engagement Personalized LeaAerfgrmance Assessrdehstic Development

The distribution of scores indicates a concentration of higher values across all four key dimensions, reflecting a

positive agreement among students. Holistic development and personalised learning show little variation,
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demonstrating that students consistently value these aspects highly, emphasising their significance in the
educational experience. In contrast, performance assessment and engagement reveal a wider range of scores,
indicating a diverse set of student experiences and viewpoints. Holistic development emerges with the highest
average, highlighting its substantial impact on student learning and growth. Following closely is personalised
learning, which emphasises the effectiveness of Al in tailoring educational experiences to address individual
requirements. Engagement and performance assessment also add positively to the overall assessment, though with
slightly lower average scores, indicating areas that could benefit from further improvement. The results strongly
endorse the effectiveness of Al in lesson delivery in Senior High Schools in Ghana. Al markedly boosts student
engagement, personalises learning experiences, enhances performance assessment, and promotes holistic
development. Considering these insights, educators and policymakers ought to prioritise the integration of Al to
maximise learning outcomes.
DISCUSSION

Practical implications

The results of this research offer strong evidence that using Al techniques in lesson delivery greatly improves
student engagement, tailored learning, performance assessment and overall development in Senior High Schools
across Ghana. The descriptive statistics show relatively high average values for all key variables, indicating a
favourable response to Al-enhanced education. Moreover, inferential statistics reveal that all variables demonstrate
statistically significant improvements when compared to a neutral benchmark, with particularly notable effects seen
in holistic development and tailored learning. The findings suggest that Al promotes a flexible, engaging and results-
oriented learning environment, consistent with the research aim of enhancing student learning experiences through

technology.

This study's outcomes add to the theoretical understanding of Al's influence in educational settings. The strong
correlation between Al-based interactive systems and student involvement indicates that Al can have a major effect
on student engagement and motivation, both of which are essential for academic success 31, This conclusion is in
line with Self-Determination Theory (SDT), which highlights the significance of intrinsic motivation and autonomy in
the learning process. By providing personalised experiences, Al tools cater to individual learning preferences,

thereby creating a more engaging and motivating educational experience 241,

These results are consistent with earlier studies that stress the transformative role of Al in educational experiences.
Previous research has consistently shown that Al-powered adaptive learning systems customise content delivery to
accommodate various learning styles and requirements [51. The observed significant impact of personalised learning
supports the conclusions of Baltezarevié and Baltezarevi¢, who claimed that Al-driven systems adjust instruction to
optimise student potential [32. In addition, the favourable effects on engagement and performance assessment align
with previous research by Mohammed and Kuyini, which emphasises Al's capability to provide immediate feedback,
automate evaluations, and sustain student motivation. Nevertheless, some differences arise regarding engagement
variability. While our study reveals a moderate effect, earlier literature suggests that Al could produce stronger
engagement results when coupled with gamification [111.This divergence implies that additional enhancement

strategies, such as Al-driven gamified learning, may further increase engagement levels.

In terms of policy, these findings underscore the promise of Al in tackling enduring issues in education, including the

scarcity of resources and restricted access to high-quality learning materials. Al-powered tools empower educators to
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enhance lesson planning, deliver immediate feedback, and create a more adaptable and tailored learning
atmosphere. The results indicate that Al can be an essential instrument in closing educational gaps, especially in
areas like Ghana, where resources are often limited. Consequently, policymakers should contemplate the integration
of Al technologies into national educational frameworks to encourage student-centric learning, foster active

participation, and improve overall educational quality [331,

From a practical perspective, the evidence given in this study necessitates a transformation in teaching approaches.
The capability of Al to customise learning and monitor students' progress in real-time allows for more personalised
educational experiences, which in turn can boost both academic achievement and students' mental well-being [l
This is particularly crucial within the realm of inclusive education, where students with varied learning needs
demand customised support. Educators and academic institutions should think about incorporating Al-driven tools
that offer personalised feedback and evaluations, thereby creating more equitable learning opportunities for all

learners.

The outcomes of this study align with earlier research regarding the influence of Al in education. An increasing
amount of literature indicates that Al possesses transformative capabilities within the classroom, especially in
enhancing personalised learning and boosting student engagement 5111, Consistent with these findings, our results
demonstrate that Al tools have a positive impact on student involvement and motivation. For example, Al-based
interactive systems have been found to elevate student participation in learning activities by adjusting to individual
student needs and preferences 321, This corresponds with our findings that Al tools significantly improve motivation
and engagement in classroom activities, as highlighted by the strong correlation between Al use and student

participation.

Furthermore, the effect of Al on personalised learning is well-established in existing literature. Al systems are
capable of analysing student performance data to customise educational experiences and provide real-time
feedback, which has been proven to enhance learning outcomes [34l. This is reflected in our study, where Al-driven
tools for fitness assessment, goal setting, and tracking progress positively influenced student performance. The
statistically significant p-values further validate the credibility of these results, confirming that Al's impact on
personalised learning is not only considerable but also quantifiable. While previous research has primarily
concentrated on the use of Al in specific subjects, such as mathematics or language acquisition, this study broadens
the scope by exploring Al's application across various instructional delivery components, including fitness programs
and performance evaluations (331, This wider perspective provides a more comprehensive understanding of Al's
potential to enhance different aspects of education, making this study a meaningful addition to the existing body of
literature.

The research highlights the advantages of artificial intelligence in education, focusing on its capacity to increase
student involvement, tailor learning experiences, and improve performance evaluations. In contrast to previous
studies that concentrated on concerns such as data privacy, this research showcases Al's advantages, including its
ability to deliver prompt feedback that enhances both student and teacher effectiveness. It calls for a reassessment
of conventional teaching approaches to better integrate technology for comprehensive educational growth. In Ghana
and similar areas, Al can alleviate shortages of educational resources by enhancing lesson planning, feedback, and

performance assessments. By pinpointing students who are struggling, Al can provide targeted assistance and
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promote personalised learning settings that align with societal development objectives. Future initiatives should

focus on refining the use of Al in education while addressing the challenges of implementation.
Strengths, weaknesses and future research directions

This research has numerous strengths, especially concerning its methodological rigour and the dependability of the
Al tools evaluated. High Cronbach's alpha values for the scales assessing Al tools used for performance evaluation
and feedback suggest a strong level of internal consistency and reliability. Moreover, the application of
comprehensive statistical analyses, including correlation coefficients and p-values, offers substantial evidence

regarding Al's influence on student engagement, personalised learning, and performance assessment.

Nonetheless, there are shortcomings in this study that need to be acknowledged. The sample was confined to Senior
High Schools in Ghana, which may not accurately reflect the wider educational landscape in other regions.
Consequently, the ability to generalise the findings to other countries or educational contexts may be limited. In
addition, while the study concentrated on the quantitative effects of Al tools, it did not delve into the qualitative
experiences of students and teachers, which could yield valuable insights into the challenges and benefits of Al
integration in educational settings. Future research should adopt a mixed-methods approach, combining both

guantitative and qualitative data for a more thorough understanding of Al's impact on education.

Another limitation is that the study did not consider the potential challenges associated with implementing Al tools in
schools, such as infrastructure constraints, teacher training, and the costs of Al technologies. These aspects could
affect the effectiveness and scalability of Al in Ghanaian Senior High Schools or comparable educational contexts.
Future research should investigate the practical obstacles to Al adoption and suggest strategies to address them.

Building on these observations, future studies should pursue several directions. First, longitudinal research could
evaluate the lasting effects of Al in education, monitoring student outcomes over several academic years. Second,
qualitative studies involving both teachers and students could offer deeper insights into experiences with Al-driven
pedagogy. Third, experimental research incorporating Al-based gamification and interactive learning methods could
assess their additional effects on engagement. Finally, comparative studies across various regions and educational

levels would improve the generalizability of Al's effectiveness in lesson delivery [361,

CONCLUSION

This research offers empirical evidence demonstrating that the use of Al in lesson delivery greatly improves student
engagement, personalised learning, performance evaluation, and comprehensive development in Senior High
Schools in Ghana. Theoretical implications strengthen the relevance of Self-Determination Theory (SDT) in Al-
enabled education, as Al-facilitated personalisation fosters autonomy, competence, and connectedness, which are
essential elements for motivating students. The results also add to the existing literature on Al's role in education by
affirming its ability to promote well-rounded learning experiences. Practically, the study highlights the importance for
policymakers and educators to incorporate Al into lesson design, assessment methods, and strategies for student
engagement. Educational institutions should allocate resources towards Al-enhanced tools that provide tailored
learning paths, automated assessments, and data-informed feedback systems. It will be crucial to train educators in
using Al technologies effectively to fully realise their advantages. In summary, Al offers a groundbreaking chance to

improve lesson delivery in Senior High Schools across Ghana. By tackling existing educational challenges and
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harnessing Al’s capabilities, stakeholders can facilitate the creation of an inclusive, adaptable, and student-focused

learning environment, ensuring that education stays aligned with the evolving needs of the 21st century.
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