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Abstract

Academic learning has been transformed since the integration of Artificial Intelligence (Al) in education, offering
opportunities for students’ development. This study aims to examine the effect of Al-powered tools on academic
performance, conducted among students at the Faculty of Education at Ajilat city. Also, the analysis explores the
potential benefits and challenges of Al technology in education. Data were collected using Google Forms via a 39-
item questionnaire, as follows: 20 questions assessing Al-powered tools and 19 questions measuring academic
student performance. The total number of respondents was 175 male and female students. The data analysis was
conducted using the SPSS program and Smart Pls software. Quantitative data were analyzed using frequency and
percentage (demographic variables) calculations by SPSS. The percentage of males was 16 (9.1%), and the
percentage of females was 159 (90.9%). Descriptive analysis for academic performance and Al-powered tools
showed that both of them had a positive effect on their studies, represented respectively as (3.53) and (3.67).
Quantitative responses were subjected to thematic analysis using smart pls (SEM). This allows us to analyze both
direct effects and test if relationships are linear or nonlinear (between the dependent variable and independent
variable); there was a significant, large positive relationship between them, R2 (50%) and Beta (0.709). Also,
evaluate the relationship's strength and significance through indicators like outer loadings, path coefficients, and
Average Variance Extracted (AVE), as explained by CA (0.945) and (0.972) and AVE (0.567) and (0.683).
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Introduction

We currently reside in an epoch characterized by continuous transformation and advancement, and the methodologies
and innovative strategies in pedagogy and learning are similarly evolving. It is, therefore, essential for educational
institutions, scholars, and researchers to periodically monitor these changes [1-3]. Within the realm of higher education,
Al-driven technologies are increasingly recognized as indispensable resources for students, not only facilitating their
academic endeavors but also influencing their recreational activities [4,5]. Artificial Intelligence (Al) has emerged as a
pivotal agent of change across diverse sectors, including the field of education. Educational institutions are progressively
integrating Al-driven tools—such as adaptive learning platforms, Al tutoring systems, and intelligent note-taking
applications—to provide tailored learning experiences, optimize administrative processes, and improve student
outcomes. By accommodating individual requirements, Al has the potential to enhance study efficiency, alleviate stress,
and elevate academic achievement.

From Al-enhanced learning platforms and individualized study assistants to recreational applications and virtual
communication tools, the significance of Al in students’ lives has reached unprecedented levels [6]. Pre-service teacher
training institutions also endeavor to remain abreast of contemporary practices and equip prospective educators with the
competencies required to adapt to the rapidly changing landscape of information technology. Moreover, in recent years,
artificial intelligence (Al) has swiftly emerged as one of the most vital facilitators in this educational advancement [7-11].
This signifies the quest for innovative educational methodologies within the ongoing educational revolution, representing
merely a minuscule segment of the extensive array that Al-driven tools can offer educators and trainers. These
instruments possess the potential to significantly reform traditional pedagogical practices and afford students a dynamic,
immersive, and customized learning experience [8,12]. Educators can curate personalized learning experiences with the
assistance of available tools to modify instructional approaches and educational materials in accordance with the unique
needs and preferences of each student [12-15].

Similarly, chatbots and virtual assistants powered by Al can assist students in remaining oriented by addressing inquiries
and facilitating content navigation [8,16,17]. Furthermore, through Al, data must be meticulously analyzed utilizing Al
algorithms to identify patterns and trends that can inform educators' data-driven decisions regarding instructional
strategies and the development of data-informed curricula [9,13]. Considering that we find ourselves at a pivotal juncture
where technology and intelligence in education must be interconnected, we must engage in deeper contemplation
regarding the implications of intelligence [7,8]. The salient aspect pertains to the comprehension of the concrete
ramifications and outcomes concerning the achievements, preparedness, and ambitions of educators to emerge as
influential figures and pivotal agents in the construction of modern educational paradigms [7,8, 16,17]. Furthermore, the
integration of intelligent technologies within educational environments signifies a transformative shift in pedagogical
methodologies [12,16,17].

Investigating the influence of artificial intelligence on education enables scholars and educators to discern its capacity to
enhance student engagement, cognitive skills, and academic performance [7,8,17]. Students are increasingly allocating
substantial periods of time in front of digital screens, depending on Al for a myriad of tasks, frequently under the guidance
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of their educators, who advocate for the utilization of these technologies in the context of assignments and research
endeavors [18]. In numerous instances, students resort to Al to procure rapid solutions, automate tasks, or tailor their
learning experiences to their individual needs [19].

Beyond the realm of academia, Al-enabled instruments wield a comparably significant influence in entertainment, as
students engage with these systems for activities such as social media interaction, gaming, and other forms of digital
engagement during their leisure time [20]. Moreover, research conducted by [21] suggests that excessive screen exposure
may lead to complications, including digital fatigue, social isolation, anxiety, and adverse mental health outcomes.
Considering the pivotal role of Al in the educational and social spheres of students, it becomes imperative to critically
assess its effects on their overall well-being. Gaining insight into the extensive implications of Al on the psychological and
emotional health of students is essential, not only for the students themselves but also for educators and policymakers
responsible for the incorporation of Al technologies into educational curricula and student support frameworks [22]. As
Al-driven applications persist in their advancement, it is crucial to evaluate both the advantageous and detrimental
aspects of their utilization in order to formulate informed strategies that foster not merely academic achievement but also
comprehensive student well-being [23]. This study aims to examine the effect of Al-powered tools on academic
performance, while this study conducted at faculty of Education student's at Ajilat city.

What is Al?

Artificial Intelligence (Al) constitutes a conceptual framework that encompasses the emulation of human cognitive
functions within computational systems, enabling them to replicate human-Llike thinking and behavior. The principal aim
of Al is to engineer machines capable of executing tasks conventionally performed by intelligent beings, including visual
perception, auditory recognition, decision-making, learning, and linguistic translation [24]. Al systems are meticulously
crafted to analyze and interpret data, identify patterns, and render decisions predicated upon that acquired knowledge.
[24] Articulates Al as “the study of how to make machines behave intelligently, to solve problems and achieve goals in the
kinds of complex situations in which humans require intelligence to achieve goals.” John McCarthy, a seminal figure in the
development of Al, characterizes it as “the science and engineering of making intelligent machines, especially intelligent
computer programs. It is related to the similar task of using computers to understand human intelligence, but Al does not
have to confine itself to methods that are biologically observable” [25]. In its fundamental essence, artificial intelligence
represents a scholarly domain that integrates computer science with extensive datasets to enhance problem-solving
capabilities. Furthermore, it encompasses specialized subfields such as machine learning and deep learning, which are
frequently discussed in conjunction with artificial intelligence. These domains involve sophisticated Al algorithms
designed to construct expert systems that are proficient in making predictions or classifications through the analysis of
input data [26].

Al in Education

Artificial Intelligence (Al) is progressively exerting substantial influence on the educational sector, revolutionizing the
methodologies through which students acquire knowledge, educators impart instruction, and educational institutions
function [27-30]. [27] articulated that Al has the potential to act as an invaluable educational instrument, alleviating the
burdens borne by both educators and learners while promoting efficient learning experiences. Alongside ongoing
educational transformations such as the digitization of learning materials, gamification, and tailored educational
approaches, there are myriad opportunities for the advancement of Al applications within the educational realm. A
prominent illustration of this is the methodical application of Al methodologies to design interactive and adaptive
educational programs, thereby establishing personalized learning environments. This compensatory strategy addresses
the shortage of educators through the deployment of Intelligent Tutoring Systems (ITS) [31]. ITS furnishes customized
learning experiences via four primary mechanisms: monitoring student engagement, delivering suitable assignments,
offering constructive feedback, and enabling interfaces for human-computer interaction [28]. The proliferation of
Intelligent Tutoring Systems (ITS) across diverse educational disciplines indicates a transformative role for educators,
necessitating a potential reconceptualization of pedagogical frameworks. However, rapid advancements in technology
inherently present a multitude of risks and challenges. For instance, there are apprehensions among educators regarding
the extent to which artificial intelligence may jeopardize their professional roles. Numerous scholars contemplate
whether the evolution of artificial intelligence could potentially challenge or even supplant educators, similar to the
automation trends observed in various occupations [32]. It is increasingly acknowledged that as artificial intelligence
continues to advance, the professional responsibilities of teachers will require significant adaptation, leading to the
formation of novel organizational paradigms. The challenges that arise also include student perceptions toward these
transformations [33]. While students, as digital natives, can harness artificial intelligence to augment educational
outcomes, there exists the potential for them to encounter difficulties in appropriately applying Al methodologies within
particular academic contexts, which may inadvertently foster adverse attitudes toward learning [34]. Within the domain of
e-learning, artificial intelligence has exhibited extraordinary potential to substantially enhance both instructional and
learning outcomes through the provision of personalized educational experiences, adaptive feedback mechanisms, and
efficient data analytics. Al-driven systems, encompassing intelligent tutoring and adaptive learning platforms, possess
the capacity to analyze extensive volumes of student data in real-time, thereby enabling educators to tailor content to the
distinct needs, preferences, and progress of each learner [35,36]. These instruments not only facilitate enhanced
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personalization but also cultivate dynamic and interactive educational environments that promote heightened student
engagement and motivation [37]. For example, Al algorithms are capable of identifying deficiencies in a learner’s
understanding and dynamically modifying the complexity of tasks, thereby offering personalized feedback and targeted
recommendations for enhancement [35]. By delivering such adaptive feedback, Al systems assist learners in developing
critical thinking capabilities and fostering deeper cognitive engagement [38]. Moreover, artificial intelligence amplifies the
efficacy of data analysis by perpetually gathering and interpreting student performance metrics. This continuous
monitoring empowers educators to closely observe learners' progress and intervene as necessary [39]. With these
advanced capabilities, teachers can more effectively manage larger class sizes and make informed, data-driven decisions
that enhance instructional methodologies. By customizing content to address individual student requirements, Al further
advances educational equity, ensuring that learners of varying abilities and backgrounds receive the necessary support.
Al instruments within e-learning contexts not only enhance individual academic outcomes but also provide educators
with actionable insights to refine teaching strategies. These technologies play a crucial role in promoting flexible,
personalized, and more efficacious learning experiences in both digital and blended educational settings. This
investigation aims to explore the impact of artificial intelligence on the academic performance and perceptions of pre-
service students within an e-learning framework, with a particular emphasis on Al-powered tools.

Methodology

Survey Design

Based on a study conducted by [40], the researchers utilized the questionnaire implemented in the aforementioned study.
Furthermore, the majority of the items employed a five-point Likert scale, ranging from (1) “strongly disagree” to (5)
“strongly agree,” to evaluate the independent variable of Al-powered tools and the dependent variable of Academic
Performance. In order to maximize the reach of the questionnaire to the largest possible cohort of study participants, the
research provided response options in two languages, namely English and Arabic. The questionnaire is comprised of two
sections:

- The initial section delineates demographic variables such as gender and specialization.

- The subsequent section encompasses both the dependent and independent variables, specifically Al-powered tools (20
items) and Academic Performance (19 items).

Sampling and Data Collection

In accordance with the data regarding the total number of students enrolled in the Faculty of Education, which amounts to
approximately 2100, an online survey utilizing Google Forms was disseminated across various social media platforms and
email addresses. The survey was conducted from June 2025 to September 2025, strategically targeting students within
the Faculty of Education in Ajelat city. A cumulative total of 175 responses were obtained.

Result of the Study

Respondents’ Demographic Profile

Table 1 delineates the demographic characteristics of the respondents. This table indicates that a predominant
proportion of respondents are female (90.9%), whereas only (9.1%) are male, which can be attributed to the college's
policy of transitioning entirely into a women’s institution, resulting in no new male admissions for an extended period. In
terms of specialized areas of study, Humanities account for (50.9%), closely followed by Applied Sciences at (49.1%).

Table 1. Respondents’ Demographic Profile

No | Respondent Characteristics Frequency | Percentage

1 Gender Male 16 9.1%
Female 159 90.9%

2 Specialization | Applied Sciences | 86 49.1%
Humanities 89 50.9%

Al-powered tools (independent variable)

(Table 2) shows that the majority of respondents have a positive opinion on using Al-powered tools in their study, except
for some paragraphs that contain a point of view different from the majority. But in general, most respondents (students)
have a positive opinion on using Al-powered tools in their study.

Table 2. Al-powered tools
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Strong . Strong
Items disagree Disagree Neutral Agree agree Mean St.Dev
N(%)
| frequently use Al tools (such as ChatGPT
and Grammarly) to assist me with my - 4(2.3) 35(20) 114(65.1) | 22(12.6) 3.88 0.636
studies.
I use Al tools daily. 3(1.7) 39(22.3) | 47(26.9) | 78(44.6) 8(4.6) 3.28 0.920
I rely on these toolstf;)Srkrsost of my academic ) 41(23.4) 21(12) 105(60) 8(4.6) 3.45 0.901
| use Al tools consistently throughout the ) 27(15.4) 49(28) 85(48.6) 14(8) 3.49 0.850
semester.
I use Al'tools frequently when | have - 15(8.6) | 41(23.4) | 108(61.7) | 11(6.3) | 3.65 | 0.724
upcoming assignments or exams.
I rely on them to organize my study schedule
daily. 12(6.9) 35(20) 44(25.1) | 65(37.1) | 19(10.9) | 3.25 1.106
| use them even for simple academic tasks. 22(12.6) 41(23.4) 24(13.7) 81(46.3) 7(4) 3.05 1.168
Itendtto use them more when | have multiple | 4 ¢ 4, 3(1.7) 28(16) | 110(62.9) | 23(13.1) | 3.74 | 0.931
assignments.
| fi If using th larly i
ind myself using them regularly in my 7(4) 33(18.9) | 38(21.7) | 68(49.1) | 11(6.3) | 3.34 | 0.987
weekly study routine.
| often start my St“dt‘ézfsss'ons byopening Al | yca 6 | 48(27.4) | 34(19.4) | 67(38.3) | 116.3) | 3.06 | 1.120
| use a variety of Al tools regularly. 10(5.7) 36(20.6) 31(17.7) 94(53.7) 4(2.3) 3.26 0.999
| use different Al tools for different subjects 10(5.7) 11(6.3) 42(24) 104(59.4) 8(4.6) 3.50 0.902
or tasks.
I Al tools to hel tak t t
use Al toois to help me take notes, create 3(1.7) 22(12.6) | 22(12.6) | 113(64.6) | 15(8.6) | 3.65 | 0.869
flashcards, or review content.
| switch between multlple Al tools based on 7(4) 14(8) 36(20.6) 108(61.7) 10(5.7) 3.57 0.873
my academic needs.
Al-powered tools | use cover a wide range of
academic functions (e.g., writing, studying, 3(1.7) 3(1.7) 39(22.3) 113(64.6) 17(9.7) 3.78 0.707
organizing).
| frequently explorforgi:’ Al-powered study 31.7) | 18(10.3) | 37(21.1) | 110(62.9) |  7(4) 357 | 0.798
| iali Al tools f l
use specialized Al tools for complex - 3(1.7) 26(14.9) | 99(56.6) | 47(26.9) | 4.08 | 0.693
subjects.
My academic assignments require the use of 7(4) 18(10.3) | 49(28) | 75(42.9) | 26(14.9) | 3.54 | 0.998
multiple Al-powered tools.
ladaptmy use of tools according to the - 9(5.1) | 34(19.4) | 121(69.1) | 11(6.3) | 3.76 | 0.640
course requirements.
| find comfort in using multiple Al tools for
different learning styles. 3(1.7) 10(5.7) 30(17.1) 117(66.9) | 15(8.6) 3.74 0.761
Total mean 3.53

Academic Performance

(Table 3) show that majority of respondents notice the effect positive of using Al tools on their academic performance,
except for some paragraphs that contain a point of view different from the majority such as paragraph (I often start my
study sessions by opening Al tools,, | use a variety of Al tools regularly, | use them even for simple academic tasks and |
rely on them to organize my study schedule daily). But in general, there is a positive effect on academic performance.
were a total mean of academic performance (3.67).

Table 3. Academic Performance (dependent variable)

Strong disagree neutral agree Strong
Items disagree g g agree Mean | St.Dev
N (%)
My grades have improved since usingAl- |y 6 o | o5143) | 24(137) | 7241.1) | 43(24.6) | 363 | 1.8
powered study tools.
I now feel better prepared for exams 11(6.3) 25(14.3) | 38(21.7) | 75(42.9) | 26(14.9) | 3.45 | 1.10
thanks to these tools.
Al tools improve my ability to retain
: . 15(8.6) 22(12.6) | 20(11.4) 84(48) 34(19.4) | 357 | 1.18
information for exams.
These tools have i the quality of
ese tools have improved the quality o - 21(12) 41(23.4) | 90(51.4) | 23(13.1) | 365 | 0.85
my assignments.
| feel more confidenttaking exams thanks | 1 o) 28(16) 28(16) 74(42.3) | 26(14.9) | 334 | 1.22
to Al-powered study tools.
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I rely on these tools to review and 7(4) 15(8.6) | 32(18.3) | 99(56.6) | 22(12.6) | 3.65 | 0.94
reinforce exam content.
Al tools help me better understand the - 17(9.7) 19(10.9) | 109(62.3) | 30(17.1) | 3.86 | 0.80
tOpICS covered in exams.
These tools help me track the topics | ) 21(12) 27(15.4) 98(56) 29(16.6) 3.77 0.86
need to study for exams.
I score higher on exams when | use Al 11(6.3) 37(21.1) | 24(13.7) 70(40) 33(18.9) | 3.44 | 1.19
study tools.
| find it easier to recall information during
exams with the help of these tools. 11(6.3) 18(10.3) | 34(19.4) | 75(42.9) | 37(21.1) | 362 | 1.1
| can complete assignments more 7(4) 26(14.9) 11(6.3) | 90(51.4) | 41(23.4) | 3.75 | 1.09
accurately thanks to Al support.
These tools help me produce well- 3(1.7) 14(8) 27(15.4) | 101(57.7) | 30(17.1) | 3.80 | o0.87
organized assignments.
My problem-solving skills have improved
s ot e 7(4) 10(5.7) | 30(17.1) | 92(52.6) | 36(20.6) | 3.80 | 0.96
Al tools improve the clarity and coherence
) 7(4) 14(8) 27(15.4) | 100(57.1) | 27(15.4) | 3.72 | 0.95
of my written work.
 can meet deadlines more easily using 7(4) 11(6.3) | 41(23.4) | 86(49.1) | 30(17.1) | 3.69 | 0.96
these tools.
My assignments contain fewer errors 8(4.6) 25(14.3) | 24(13.7) | 89(50.9) | 29(16.6) | 3.60 | 1.06
thanks to these tools.
Al tools help me generate ideas and 7(4) 11(6.3) 16(9.1) | 103(58.9) | 38(21.7) | 3.88 | 0.95
content for my assignments.
These tools i ility to fi
ese tools improve my ability to find 8(4.6) 10(5.7) 27(15.4) | 89(50.9) | 41(23.4) | 3.82 | 1.00
reliable sources for assignments.
These tools ensure that my assignments |, , 5 18(10.3) | 30(17.1) | 97(55.4) | 26(14.9) | 370 | 0.92
meet academic standards.
Total mean 3.67

(Fig. 1) illustrates the Smart-PLS regression analyses, highlighting R-square values [41]. This figure elucidates the various
utilized items (factor loading) and the interdependencies among the studied variables, namely Al-powered tools and

Academic Performance.
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Fig. 1. Smart-PLS - regression analyses with R-square values

Assessment of the Measurement Model
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The evaluation of the reflective measurement model is detailed in (Table 4), encompassing the reliability assessment of
the indicators through Cronbach's alpha (CA) and Composite Reliability (CR), alongside the validity assessment via the
Average Variance Extracted (AVE) value and R-squared (R?).

Table 4. Assessment of the Measurement Model

Construct Cronbach's Composite Average variance RZ
alpha reliability extracted (AVE)
Al-powered tools 0.945 0.950 0.567 0.502
academic performance 0.972 0.974 0.683

According to the findings presented, the subsequent conclusions can be inferred from (Table 4): A construct is deemed to
exhibit substantial reliability if it satisfies the conditions CA>0.7 and CR>0.7 [42,43]. Consequently, as indicated in (Table
4), every construct demonstrates an acceptable reliability coefficient. The Average Variance Extracted (AVE) must exceed
0.5 for a construct to be classified as valid. This criterion is met, as all constructs have AVE values exceeding 0.5. The
coefficient of determination, denoted as R?, serves as an indicator of the predictive efficacy of the model, and the
spectrum of R2 values must adhere to (1,0) [44,45,46]. According to (Table 4), the resulting model (independent variable)
explains 50% of the variance (R?) in academic performance. According to [47], the independent variables exerted a
substantial influence on the dependent variables when R?=0.26, a moderate influence when R?=0.13, and a minimal
influence when R®>=0.02. In the present investigation, the independent variable demonstrated a considerable effect on the
dependent variable. Specifically, 50% of the variance in academic performance is accounted for by the independent
variable in the current research, while the remaining 50% is attributable to variables that were not examined within this
study.

Table 5. Hypothesis Testing

Hypothesis Correlation Beta P- Val Status
There i ignificant i t of Al- Al-P Tools > A i
ere is a significan |mpac o powered owered Tools > Academic 0.709 (0.000) | accepted
tools on academic performance. Performance

Hypothesis Testing

In order to evaluate the proposed hypotheses, the interrelationships among various elements (variables) were rigorously
examined through the application of path coefficients (refer to Figure 1).

To ascertain the statistical significance of the path coefficient (regression analyses) relationships, the p-value was
determined to be (0.000), and the Beta coefficient was calculated at (0.709) (refer to Table 5). The findings depicted in
(Figure 1 and Table 5) elucidate the structural modeling assessments, thereby presenting the results of the hypotheses:
There exists a statistically significant positive correlation between academic performance and Al-powered tools, a
conclusion substantiated by the parameters {B=0.709, P=0.000}.

Conclusion of the study

In conclusion, this study assessed the factor (Al-powered tools) influencing academic performance; the participants in
this study were from the Faculty of Education at Ajilat city. The PLS-SEM model was estimated using 175 students; the
study revealed that the Al-powered tools factor has a strong effect on the academic performance variable, according to
R2 (50%) and Beta (0.709). Also, evaluate the relationship's strength and significance through indicators like outer
loadings, path coefficients, and Average Variance Extracted (AVE), as explained by CA (0.945), (0.972), and AVE (0.567)
and (0.683). The opinions provided by the respondents (students) can be used to improve academic performance by
improving Al-powered tools in education and ensuring that they are used to their full potential in enhancing students’
learning outcomes. Also, improving academic performance in education will increase students' knowledge by conducting
more workshops and training programs, improving infrastructure and facilities, and balancing technology usage.
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