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The utilization of artificial intelligence techniques has garnered significant interest
in recent research due to their pivotal role in enhancing the quality of educational
offerings. This study investigated the impact of employing artificial intelligence
techniques on improving the quality of educational services, as perceived by
students enrolled in the College of Pharmacy at the University of Baghdad. The
study sample comprised 379 male and female students. A descriptive-analytical
approach was used, with a questionnaire as the primary tool for data collection.
The findings indicated that the application of artificial intelligence methods
was highly effective, and the educational services provided to students were
of exceptional quality. The results also showed a strong correlation (correlation
coefficient of 0.719) between the use of artificial intelligence techniques and
the quality of educational services. This correlation was statistically significant
at a confidence level of 99%. The impact of artificial intelligence techniques and
their dimensions on the quality of educational services is highly significant at a
confidence level of 99%. This suggests that artificial intelligence technologies play
a major role in enhancing the quality of educational services. The study emphasizes
the importance of creating technologically advanced classrooms equipped with
modern devices and equipment to enhance the learning experience and provide an
advanced educational environment. It also highlights the significance of effectively
addressing students’ complaints and grievances through technical means, such as
electronic communication platforms, social media platforms, technical support
via the Internet, and smartphone applications. These measures are essential in
providing high-quality educational services.

KEYWORDS

artificial intelligence, Al on curricula, Al on decision making, Al on distance learning, Al
on training, quality of educational services

1 Introduction and theoretical background

Given the swift progress in technology, Artificial Intelligence has become indispensable
in our everyday lives, especially in higher education. These technologies are employed in
different educational domains, including teaching, learning, student assessment, lesson
management, and data analysis (McGrath et al., 2023). These technologies strive to improve
the quality of educational services by establishing a more dynamic and efficient learning
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environment. They support teaching personnel in delivering
customized instructional material, providing timely feedback, and
overseeing student progress (Kohnke et al., 2023). Universities
nowadays are broadening their mission beyond the conventional tasks
of maintaining heritage, identity, and education, as well as supporting
the academic community. They must now stay abreast of technological
changes by implementing creative educational and instructional
approaches. From this standpoint, everyone must remain informed
about technological breakthroughs on a global scale (Kong et al.,
2021). The swift progress of information and communication
technology in education has necessitated a transition from
conventional in-person learning to contemporary e-learning or
distance learning, which is readily accessible. This enhances
convenience for teachers and students to efficiently and sustainably
access global knowledge (Stachowicz-Stanusch and Amann, 2018).
Artificial intelligence applications in education vary from automated
assessment systems that analyze student performance to personalized
learning systems that allow customization of curricula according to
the student’s level. Big data analysis tools are also used to extract
valuable insights from educational data, helping to make informed
decisions that contribute to improving the educational process in
general (Luckin and Holmes, 2016). There are also intelligent
interactive systems that provide personalized educational support to
students. These systems are capable of delivering educational content
and individual guidance based on the student’s level and academic
progress. They rely on a range of technologies such as natural language
processing and machine learning to analyze student responses and
provide appropriate instructions (Ussell and Norvig, 2016). Thus,
artificial intelligence technologies contribute to enhancing the quality
of education by providing personalized learning for each student,
effectively analyzing data to improve teaching strategies, and saving
time and effort for teachers. These improvements can lead to better
academic outcomes and reduce educational gaps between students
from different backgrounds (Noor et al., 2022).

1.1 The concept of artificial intelligence

The origins of Artificial Intelligence can be traced back to the
1950s when John McCarthy organized a two-month workshop at
Dartmouth College in the United States of America. McCarthy first
suggested the phrase “AI” in 1956 in his workshop proposal (Russel
and Norvig, 2010). Al is a term that combines the concepts of
intelligence and artificiality. Intelligence is the capacity to think,
generate novel ideas, perceive, and acquire knowledge, whereas Al is
what is produced by humans. Al is a discipline within computer
science that focuses on the development and use of intelligent
computers capable of performing tasks and exhibiting behaviors
similar to those of humans (Verma, 2018). AI refers to computer
systems that can imitate human activities such as learning, adapting,
studying, self-correcting, and using data to solve complex issues
(Popenici and Kerr, 2017). Baker and Smith (2019) offer a
comprehensive definition of Al as the utilization of computers to carry
out various activities. Comprehensive cognitive knowledge is
commonly associated with human minds, especially in the context of
learning and solving complex problems (Baker and Smith, 2019). On
the other hand, the Organization for Economic Cooperation and
Development defines Al as “a machine-based system that enables it to
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accomplish a specific set of goals determined by humans and to
provide predictions, recommendations, or decisions.” It affects real or
digital settings (Stolpe and Hallstrom, 2024). Essentially, it is an AI
developed by humans and exhibited by machines, therefore being
perceived as a human-made instrument that imitates the cognitive
abilities of the human brain (Tai, 2020). Human intelligence
encompasses various components, including neural, cognitive, social,
emotional, and situational aspects. On the other hand, AI exhibits
different levels of complexity and operation. It can be categorized into
three levels, namely Artificial Narrow Intelligence (ANI) or Weak
Intelligence (Kaplan and Haenlein, 2019). Al also known as Al,
pertains to the utilization of advanced technology for performing
certain tasks such as facial and voice recognition or autonomous
driving. Artificial General Intelligence (AGI) refers to a more
advanced type of intelligence that is capable of autonomous reasoning
and problem-solving abilities that go beyond its initial programming.
Artificial Superintelligence (ASI) refers to the advanced form of AI
that surpasses human capabilities and excels in multiple domains
(Benbya et al., 2020).

Table 1 presents a comprehensive overview of applications of
artificial intelligence techniques in educational services.

1.2 The concept of quality educational
service

Ensuring the quality of educational services is a crucial aspect of
the realm of education. Ensuring the excellence of education is vital
for the viability of academic institutions. Therefore, quality is
acknowledged as a strategic instrument for attaining operational
efficiency and enhancing performance among stakeholders. Delivering
services of superior quality is extremely challenging and requires
significant effort (Syam and Arifin, 2019). In the face of growing
competition in the education sector, the provision of high-quality
services to beneficiaries has become essential for the ongoing
operation and success of educational institutions. High-quality service
is a significant draw for students, as it directly impacts their
satisfaction. The quality of educational service refers to its ability to
meet the needs of students and adhere to established quality standards
(Farhan et al., 2022). The quality of educational service is crucial as it
serves as a method of communication within and beyond the
educational institution, ensuring the provision of vital services to
students and meeting their demands. Additionally, it facilitates the
development of Al on curricula by implementing a complete quality
control system in educational institutions (Haming et al., 2019). The
quality of services is a multifaceted term that can be quantified to
assess the quality of service offered by a company, educational
institution, or individual. The dimensions of the service provided can
vary based on its type, but there are five commonly used dimensions
in several fields (Yilmaz and Temizkan, 2022). Reliability refers to the
ability of an educational institution to deliver the promised service to
students, who are the customers of the educational service.
Responsiveness, in this context, refers to the educational institution’s
commitment to assisting students, providing timely services, and
promptly responding to student demands. Tangibility is a factor of
educational service quality that relates to the degree to which the
service can be objectively measured and explained (Alijanzadeh et al.,
2018). Trust in an educational institution’s staff is based on their
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TABLE 1 Some applications of Al techniques in educational services.

Application of artificial Educational services

intelligence techniques

10.3389/feduc.2024.1474370

Source

1. Personalized learning systems

Customizing educational content according to students’ levels and needs

increases the effectiveness of the educational process

Baker and Smith (2019)

2. Automated assessment

Reducing the time spent on grading exams and accurately analyzing student

performance, which saves teachers’ time and allows for quick reviews

Stolpe and Hallstrom (2024)

3, Virtual academic guidance

Using artificial intelligence agents to guide students on study paths and

academic choices based on their interests and performance

Qcana-Fernandez et al. (2019)

4. Big data analysis

Analyzing educational data to improve teaching strategies and provide

data-driven recommendations to enhance the quality of education

Woolf et al. (2013)

5. Al-enhanced collaborative learning

Enhancing interaction between students and motivating them for group

work through Al-based educational platforms

Crompton and Burke (2023)

6. Deep learning

to improve content quality.

ware used to analyze and deeply understand educational texts. This
technology helps in developing educational systems capable of analyzing
educational content and presenting it in an optimized way to suit each
student’s level. It can also be used in developing natural language processing

(NLP) systems to analyze large texts and provide summaries or suggestions

Goodfellow et al. (2016)

expertise, respect, and capacity to instil confidence in students
through their competence (Zun et al., 2018). Empathy, in the context
of educational institutions, pertains to the degree to which these
institutions demonstrate concern for the needs and emotions of
students. Empathy in educational service encompasses a broad
spectrum of characteristics: (a) a comprehensive understanding of the
requirements of students, and (b) genuine empathy with students’
emotions. The empathic response to students’ needs is a crucial aspect
(Ganbold et al., 2022).

1.3 Discussion of some previous studies

Although many studies have addressed the impact of Artificial
Intelligence techniques on the quality of education, this study
highlights the unique context of the University of Baghdad, specifically
the College of Pharmacy, where economic and technical challenges
are faced. This research demonstrates how Al can improve the quality
of educational services even in resource-limited environments,
representing a new contribution to the existing literature and
showcasing the potential of modern technologies to enhance academic
performance in developing countries.

A study titled “The Role of AI Techniques in Improving the
Behavior and Practices of Faculty Members When Switching to
eLearning in Light of the COVID-19 Crisis” showed that the
researcher had a penchant for providing detailed descriptions and
conducting thorough analyses. This inquiry evaluated the impact of
artificial intelligence (AI) and electronic learning (e-learning) on four
educational topics in Saudi Arabia. The findings from the survey of
406 participants demonstrated a significant influence of artificial
intelligence on electronic learning (@ < 0.05). The consensus among
faculty members was that Al and e-learning significantly improved
teaching objectives and methodologies during the pandemic.
Moreover, the pandemic had a beneficial effect on teaching
methodologies. The instructors unanimously concurred that the
utilization of e-learning and artificial intelligence significantly
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enhanced their instructional methodologies as a whole. The study
discovered that the utilization of e-learning and artificial intelligence
(AI) assists teachers in automating the grading process, ensuring the
confidentiality of data, and enhancing the accessibility of information.
The study revealed a positive correlation between the average of
sample responses in all four fields and acceptance levels. This
discovery is of utmost importance considering the current COVID-19
pandemic and the profound impact of e-learning and Al in the field
of education (Abdullah, 2021). Another study titled “Impact of Al on
Education” explores how artificial intelligence is changing the face of
traditional education, highlighting the benefits and risks of its various
applications in educational environments. The researcher addresses
the use of intelligent tools and technologies in education, such as
personalized learning, student assessment, and educational data
analysis, to improve the educational process. The study focuses on the
impact of artificial intelligence on education from several angles. The
author discusses how educational systems adapt to technological
innovations and how AI can improve the quality of education and
facilitate access to it. The research also highlights potential challenges
such as privacy issues and the ethics of using Al suggesting strategies
to overcome them. The study relies on the analysis of previous
literature and practical examples to present the impact of artificial
intelligence on both teachers and learners and provides
recommendations on how to effectively integrate this technology into
educational systems (Muresan, 2023). A study titled “Impact of Al on
Assessment Methods in Primary and Secondary Education: Systematic
Literature Review” confirmed that artificial intelligence (AI) has the
potential to enhance education through various means. AI and its
educational applications are an interdisciplinary field that integrates
computer science, statistics, psychology, and education. The objective
of this review was to consolidate research findings on the application
of artificial intelligence (AI) to enhance the assessment of primary and
secondary students. This systematic literature review included a total
of nine original research publications, which involved a total of 641
participants. These papers were published between 2010 and 2023 and
met the specific criteria set for this review. The primary contributions
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of Al in assessing students at lower levels include predicting their
performance, automating evaluations to enhance objectivity through
the use of neural networks or natural language processing, analyzing
students’ learning processes using educational robots, and identifying
factors that enhance the appeal of classes. This study demonstrates the
potential and existing application of artificial intelligence (AI) in
education, particularly in the assessment of primary and secondary
student performance (Martinez-Comesana et al., 2023). Another
study titled “The Effects of AI Applications in Educational Settings:
Challenges and Strategies” stated that there is a growing use of AI tools
in education. Therefore, it is necessary to conduct a new study to
evaluate their effectiveness in informing pedagogical practices. This
study examines existing literature to identify the primary barriers to
implementing AI models in the field of education. Researchers both
advocate for and criticize the use of Al-based academic applications.
Between 2018 and 2023, a total of 69 papers were chosen from a pool
of 618 articles sourced from diverse academic journals. The report
categorizes challenges based on user, operational, environmental,
technological, and ethical aspects following a comprehensive
evaluation of selected studies. This evaluation recommends utilizing
ChatGPT as a supplementary tool for teaching and learning, which
involves tailoring and optimizing it specifically for teachers. This study
addresses the lack of information on how AI models enhance
instruction. The paper examines the impact of artificial intelligence on
learning, encompassing innovative recommendations, Al on training
with diverse datasets and genres, human involvement, data
confidentiality, and mitigating bias. The article concludes by
presenting strategic answers to anticipated challenges and proposing
tactics to enhance the adoption of ChatGPT and other Al technologies
in the field of education. This evaluation can be utilized by
policymakers, teachers, technology professionals, and stakeholders to
facilitate the adoption of ChatGPT in the field of education.
Furthermore, the evaluation establishes the foundation for subsequent
investigations (Ali et al., 2023).

Another study titled “Ethics of Artificial Intelligence, Higher
Education, and Scientific Research” The study highlights the ethical
challenges associated with the use of artificial intelligence (AI) in
education, pointing to key issues such as data privacy and algorithmic
bias. These challenges combine concerns about the impact of Al on
educational decisions and students’ academic outcomes. The findings
suggest that the data used to train Al systems can reflect existing
biases, leading to unfair decisions in student assessment. Additionally,
the study emphasizes the importance of transparency in how data is
collected and used, allowing students to have a say in how their
personal information is used. It also calls for the need for a
comprehensive ethical framework to guide the use of Al responsibly
and safely, helping to avoid potential negative effects on individual
rights and enhance the overall educational experience. These
considerations call for more research to understand how to safely and
effectively integrate Al technologies into educational environments,
focusing on achieving benefits and enhancing the learning experience
for students (Roumate, 2023).

2 Conceptual model and hypothesis
development

The following sub-sections are devoted to developing specific
hypotheses based on the proposed investigation. The assumed
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relationships among the studied constructs are graphically shown in
Figure 1, representing the conceptual model we will test through
our investigation.

2.1 The relationship between Al and quality
of educational service

Various international reports indicate that AI in Higher Education
(AIED) is currently gaining prominence as a significant field in
educational technology, despite its existence for three decades.
Nevertheless, universities, colleges, and institutes are still uncertain
about how they might derive greater advantages from it and how it can
truly influence the teaching and learning process in higher education
(Zawacki-Richter et al., 2019). Al plays a vital role in higher education
by improving numerous processes and functions, such as developing,
leading, supporting, and implementing plans based on scientific
research and data analysis, increasing profitability by eliminating
unnecessary work, reducing expenses, improving productivity and
efficiency, and promoting student loyalty while consistently improving
university services (Mukherjee, 2022). It also enhances the efficiency of
modifying educational activities to comply with regulatory standards
by implementing transformation and revolutionary business
re-engineering. Furthermore, Al facilitates informed decision-making
by providing analyzed data along with recommended results, directing
educational endeavours towards achievement (Habib et al., 2024).
Multiple studies have demonstrated the crucial importance of Al in
higher education, specifically for faculty members and university
students. These technologies provide flexible educational solutions
without limitations (Jain and Jain, 2019). Universities globally are
experiencing an increase in student enrollment as a result of improved
adaptability and effectiveness. Despite the comparatively high cost of
implementing Al in colleges, it is considered cost-effective compared to
the expenses associated with manual labor (Konigstorfer and Thalmann,
2020). Utilizing AT in the long run among university students is more
cost-effective compared to traditional educational approaches that
involve manual tasks. Developed nations have effectively incorporated
Al procedures, while poorer nations are still in the nascent phases. The
main reasons for this are poor infrastructure, limited information
availability, lack of support from educational institutions, inadequate
funding, and insufficient technological capabilities. These factors
present obstacles for developing countries aiming to integrate Al into
higher education (ElHassan and Arabi, 2024). AI encompasses a wide
range of underlying processes and strategies used to establish it. The
reliance on technology is substantial, requiring significant investments
in educational institution infrastructure to improve technological
operations and prepare a specialized workforce (Lui and Lamb, 2018).
Although AT has many benefits, it faces various obstacles in educational
institutions. One of the main challenges is the potential obsolescence of
certain skills due to automation driven by Al This can occur when tasks
are performed more efficiently and accurately by machines, leading to
the automation of tasks that used to require human intervention. As a
result, human jobs may be displaced (Rahiman and Kodikal, 2024). The
use of Al technology can also result in significant expenses, especially
for universities, colleges, and institutes that have restricted financial
means (Mhlanga, 2020). Individuals, such as faculty members, students,
and staff, who do not have access to contemporary personal devices
such as computers, smartphones, tablets, internet connectivity, and ICT
skills may struggle to successfully utilize AI technology. This highlights
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the significance of including them in training programs to improve
their abilities and synchronize with advancements beneficial to
educational institutions (Chen et al., 2020). Finally, numerous AI
technologies depend on significant quantities of organized, semi-
structured, and unstructured data, which may not always be easily
accessible in educational environments (Park et al., 2023). These
technologies facilitate students’ access to essential support and aid
teachers in identifying deficiencies in the teaching process to improve
their performance. Intelligent systems are essential in influencing the
way teachers and students engage with information in everyday life and
professional settings (Li and Wang, 2023). Based on the above, we derive
the following:

H1. AT has a positive effect on the quality of educational services.

2.2 The relationship between Al on
decision-making and quality of educational
service

Al technologies are inherently connected to decision-making and
the quality of educational services in multiple ways. Through the
analysis of extensive data sets, Al can offer valuable information that
assists decision-makers in optimizing their processes (Feng and Tang,
2021). Machine learning approaches can improve the quality of
educational services by customizing learning experiences for each
student according to their specific needs. This connection has the
potential to enhance educational outcomes and boost student
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satisfaction (Roll and Wylie, 2016). Based on the above, we derive
the following:

H2. Al in decision-making has a positive effect on the quality of
educational service.

2.3 The relationship between Al on
distance learning and quality of
educational service

Through the analysis of extensive student data, AI can precisely
determine the unique requirements of each student and assign
educational materials and experiences that are specifically tailored to
their level of knowledge and preferred learning styles (Booyse and
Scheepers, 2023). Al enables the development of dynamic and
integrated virtual learning environments that provide individualized
and relevant instructional information. Students receive instant and
significant feedback, which improves learning effectiveness and
engagement. By employing machine learning methodologies,
educational institutions may accurately measure student performance
and forecast their future needs, thereby enhancing educational
programs and tailoring them more effectively to meet student
demands (Holmes et al,, 2019). Based on the above, we derive
the following:

H3. Al on Distance Learning has a positive effect on the quality of
educational service.
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2.4 The relationship between Al in training
and quality of educational service

Al can offer guidance to students and provide them with suitable
resources to assist in the development and composition of projects and
research, tailored to their cognitive abilities and specific requirements
(Kuhl et al., 2019). Machine learning and data analytics facilitate the
production of thorough reports on students’ performance in project
and research writing, simplifying the process for teachers and
supervisors to offer the necessary recommendations for enhancing
their performance (Chassignol et al., 2018). Based on the above,
we derive the following:

H4. AI on Training has a positive effect on the quality of
educational service.

3 Materials and methods

This study utilized the descriptive-analytical methodology. The
study sample comprised 379 male and female students enrolled at the
University of Baghdads College of Pharmacy. A hyperlink was
generated using Google Forms and subsequently shared with the
participants, following their verbal agreement to take part in this
research the minimum sample size for the study was calculated using
the Steven K. Thompson formula: n=(N*P (1-P))/[N-1*(d2/
Z2) + P (1-P)].

Table 2 shows the demographic details of the study sample.

The researchers in this study developed a questionnaire
comprising two sections. The first section evaluates artificial
intelligence approaches and includes 16 statements divided into
four dimensions: curriculum and teaching quality, decision-
making, distance learning, and training. The questionnaire for the
initial segment was prepared using a previous study (El-Masry,
2022). as a basis. The second section of the questionnaire assesses
the calibre of educational services through 20 statements that
gauge reliability, trustworthiness, tangibility, and empathy. The
questionnaire for the second half was constructed using findings
from earlier studies (Aboubakr and Bayoumy, 2022; Alayoubi
et al., 2020).

This article conducted an assessment of validity and reliability
using Cronbach’s alpha coefficient. The Cronbach’s alpha coefficient is
a widely used measure of reliability in previous research. It assesses the
internal consistency of responses to questionnaire items among
sample members. The Cronbach’s alpha value ranges from 0 to 1, with
higher values indicating greater internal consistency. There is

TABLE 2 Demographic details of the study sample.

10.3389/feduc.2024.1474370

agreement among researchers regarding the interpretation of this
measure, with an accepted value of >0.60.

Furthermore, a normal distribution test is conducted. The normal
distribution test assesses the distribution of data and is conducted
through many statistical tests, with the Kolmogorov-Smirnov test and
the Shapiro-Wilk test being the most significant ones. An examination
of multicollinearity between the study variables is also conducted.
Multicollinearity is a statistical phenomenon that occurs when there
is a strong correlation between the independent variables in a
regression model. The objective is to prevent a significant and positive
relationship between the variables, which results in the issue of
multicollinearity. In such cases, one of the variables needs to
be removed during analysis because a high correlation suggests that
they are measuring the same phenomenon, and the causal relationship
between them is uncertain, as they are both influenced by the same
factor. The Variance Inflation Factor (VIF) and Tolerance value are
commonly used measures to assess multicollinearity. To determine the
absence of multicollinearity, the Tolerance value should be greater
than or equal to 0.10, and the inverse of the Variance Inflation Factor
should be less than or equal to 10.

Moreover, exploratory factor analysis is conducted. A study was
conducted using exploratory factor analysis, a statistical technique
used to reduce the number of items. The researcher utilized the KMO
test (Kaiser-Meyer-Olkin) to ensure that the study sample size was
adequate for conducting the analysis. The KMO value needed to
be equal to or greater than 0.50. Additionally, the researcher
employed Bartlett’s Test of Sphericity to determine if the relationship
between variables was statistically significant. For the relationship to
be considered acceptable, the critical value needed to be less
than 0.05.

Furthermore, the study variables are analyzed using descriptive
statistical analysis. The results of the study variables and their
dimensions are interpreted by calculating statistical measures such as
mean, standard deviation, and coeflicient of variation for the sample
members answers. The primary and secondary hypotheses regarding
the correlation and impact of the variables under research are
examined. The aim is to test the hypothesis regarding the correlation
between the variables under research.

Assessing the nature and significance of the association between
the independent variable (artificial intelligence technology) and the
dependent variable (quality of educational services) involves
examining the correlation coefficient (r). There are two types of
correlation: positive correlation, which occurs when two variables
move in the same direction, and negative correlation, which signifies
that the two variables move in opposite directions. This study aims to
test the hypotheses on the impact of the independent variable, artificial

Stage/year Total participants Males (n) Females (n) Age range (years) Other information

Year 1 80 30 50 18-22 First year of pharmacy college

Year 2 75 35 40 19-23 Second year of pharmacy college
Year 3 77 39 38 20-24 The third year of pharmacy college
Year 4 72 29 43 21-25 The fourth year of pharmacy college
Year 5 75 37 38 22-26 Fifth year of pharmacy college

Total 379 189 190 18-26
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intelligence technology, and its various dimensions on the dependent
variable, which is the quality of educational services.

To assess the impact of the independent variable on the
dependent variable, it is necessary to test both hypotheses. This can
be done using statistical techniques such as regression analysis,
which provides the regression coefficient () and the coefficient of
determination (R?). The regression coeflicient measures the
strength of the effect, while the coeflicient of determination
indicates the percentage of the independent variable’s impact on
the dependent variable. Additionally, the calculated value of the
F-statistic can be compared to the tabular value to determine
whether the hypothesis is accepted or rejected.

Furthermore, the study examined the influence of AI curricula on
the quality of educational services and its various aspects. An
investigation was conducted to examine the influence of AI decision-
making on the quality of educational services and its many aspects.
An analysis was performed on the influence of remote Al education
on the quality and aspects of educational services, as well as the impact
of training Al on the quality and aspects of educational services.
Additionally, an examination was conducted on the influence of
artificial intelligence technologies on the calibre of educational
services and its many aspects.

The data was analyzed using the SPSS-24 program. Means and
standard deviations, as well as Pearson’s correlation coefficient, were
calculated. Based on a confidence interval (0.05).

4 Results

In this section, the validity and reliability of the Questionnaire
validity and reliabilityExploratory factor analysis was conducted,
which is used to reduce the number of items. The researcher relied on
the KMO test (Kaiser Meyer Olkin) for the study sample to
be sufficient to conduct the analysis, and its value must be greater than
or equal to (0.50), and the (Bartletts Test. of Sphericity); for the
relationship between variables to be statistically acceptable, the critical
value must be less than (0.05).

The Table 3 clearly shows that the value of (KMO) for all
dimensions of the independent variable (AI techniques) is higher than
0.50. On the other hand, the values of (Bartletts Test) for the
dimensions of the independent variable were lower than the significant
value of 0.05. The critical value represents the level of significance.
Additionally, the proportionality of the study sample was achieved for
all items with values higher than the standard limit of 0.50. As a result,
exploratory factor analysis was successfully conducted for all values of
the dimensions of the independent variable.

Table 4 indicates that the KMO (Kaiser-Meyer-Olkin) values for
all dimensions of the dependent variable (quality of educational
service) are greater than 0.50. On the other hand, the values of
Bartlett’s Test for the dimensions of the dependent variable were less
than the significant value of 0.05. The critical value represents the level
of significance. Additionally, the study sample achieved proportionality
for all items with values higher than the standard limit of 0.50.
Consequently, exploratory factor analysis was successfully conducted
for all dimensions of the dependent variable.

In addition, Cronbach’s alpha coeflicient was computed to assess
the questionnaire’s reliability for both portions and the overall score.
The findings are displayed in Table 5.
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The results displayed in the table are evident. The Cronbach’s
alpha (a) coeflicients for part 1 and part 2 were found to be 0.716 and
0.737, respectively. These values are considered acceptable as they
exceed the threshold of 0.70. Additionally, the o coefficient for the
overall score of the questionnaire was calculated to be 0.726. Based on
these o coeflicient values, it can be concluded that the questionnaire
is reliable and it was used the normal distribution test is used to assess
the distribution of data. It involves several statistical tests, with the
Kolmogorov-Smirnov test and the Shapiro test being the most
significant. The results of these tests are presented in Table 6.

It is clear from the results shown in Table 6 that the value of the
significance level (Sig.) is greater than 0.05 for both tests and the two
variables studied, and therefore this indicates that the data is
distributed normally and it was used multicollinearity test between
study variables is a statistical phenomenon that occurs when there is
a strong correlation between the independent variables in a regression
model. The objective is to prevent a significant and positive
relationship between the variables, which results in the issue of
multicollinearity. In such cases, one of the variables needs to
be removed during analysis as a high correlation suggests that they are
measuring the same phenomenon. Ultimately, the relationship
between them remains unknown, as they are both assessed using the
same metric. The Variance Inflation Factor (VIF) and Tolerance value
are frequently employed measures to assess multicollinearity. To
confirm the absence of multicollinearity, the VIF and Tolerance value
should be equal to or greater than 0.10, and the inverse of the VIF
should be less than or equal to 10 in Table 7:

The variance inflation factor (VIF) values for the independent
variables, as shown in Table 7, ranged from 2.007 to 2.418. These
values are considered acceptable as they are below 10. Additionally,
the tolerance values for the independent variables ranged from 0.414
to 0.498, which is greater than 0.10. This indicates that there is no issue
with multicollinearity.

and it was used Descriptive statistical analysis of study variables
The following is a presentation of the interpretation of the results of
the sample members’ answers about the study variables and their
dimensions by performing statistical measures (mean, standard
deviation, and coeflicient of variation). Table 8 shows the categories of
arithmetic means as follows:

The analysis was conducted of the study sample’s answers to the
independent variable (AI techniques) in Table 9, which presents an
analysis of the responses related to the independent variable (Artificial
Intelligence techniques): We notice that “Al on curricula” achieved the
highest mean (4.94) with the lowest coeflicient of variation (7.64%),
indicating that this dimension has high agreement among respondents
regarding the importance of AT's impact on curricula. Meanwhile, “AI
on decision-making” comes in first place in terms of importance with
amean of (4.28) and a lower coeflicient of variation (7.61%), meaning
that the use of Al techniques in decision-making is of great importance
to respondents. Distance learning achieved a mean of (4.37) and a
relatively high coefficient of variation (9.13%), indicating some
variations among respondents regarding the impact of Al in this area.
Training came with a mean of (4.02) and a coefficient of variation of
(8.11%), suggesting that this aspect receives relatively less focus
compared to the other dimensions.

The analysis was conducted of the study sample’s answers to the
dependent variable (quality of educational service) in Table 10, which
presents an analysis of the responses related to the dependent variable
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TABLE 3 Results of the exploratory factor analysis for Al technologies.

Variables Critical value Bartlett's The fit of study sample
CR Test S
Sig.
Q1) The relies on Al techniques to make academic decisions with students 0.555
Q2) The offers programs based on Al that suit the needs of students according to their 0540
performance and skills
Al in curricula Q3) The provides smart training sites and programs to students that define learning methods 0.666 63.302 0 0.552
and methods
Q4) The provides an appropriate educational environment for the use of Al techniques in 0621
education and scientific research
Q1) The provides smart databases for use in decision-making 0.538
Q2) Al applications contribute to solving problems and saving time and effort 0.580
Al in decision-making Q3) The provides smart technology used in decision-making 0.763 84.703 0 0.52 4
Q4) The provides appropriate training for students on AI techniques in the field of decision- 0589
making
Q1) The provides Internet service to students and makes available and download programs for 0673
the student electronic system on students’ phones
Q2) The provides opportunities to provide electronic assessments with opportunities for 0738
Al in distance learning monitoring systems subject to Al 0.81 61.003 0
Q3) The provides an electronic library that meets students’ needs for references and research 0673
for self-education
Q4) The provides an effective website for distance teaching and student evaluation. 0.77 9
Q1) Training students to use AI techniques to carry out the routine administrative procedures 0684
needed in the college
Q2) Providing self-training programs based on Al to encourage innovation among students 0.502
Alin training Q3) Training students to prepare research and projects related to community problems using 0.777 72.176 0 0710
AT techniques
Q4) The use of AI techniques in training makes the educational process more effective and 0656
efficient
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TABLE 4 Results of the exploratory factor analysis of the quality of educational services.

Variables

Critical value CR

Bartlett's test sig.

Fit of study sample
items

Q1) Courses and study plans include modern programs that are compatible with the smart 0.606
labor market
Q2) Faculty members use modern teaching strategies based on active learning 0.718
Reliability 0.603 46.015 0.000
Q3) Students are trained to prepare research and projects based on active learning 0.649
Q4) Diversify the methods of evaluating students to suit their levels fairly and objectively, and 0753
provide feedback to students to determine strengths and weaknesses.
Q1) The Educational Guidance Unit contributes to developing students’ ideas regarding 0618
investing in AI technologies in their field of specialization
Q2) The announces the results on time 0.778
Trust 0.744 83.821 0.000
Q3) The student services provided fully meet the needs of students 0.769
Q4) The faculty members are distinguished by their high efficiency in the teaching process and 0.669
giving lectures
Q1) Availability of modern and advanced computer laboratories 0.782
Availability of modern infrastructure in the Q2) field of heating, air conditioning, and sanitary 085
facilities
tangibility 0.663 66.508 0.000
Q3) Availability of sports and artistic facilities that meet students’ needs 0.841
Q4) Equipping lecture halls with modern equipment and devices that keep pace with 0755
technological developments
Q1) Effectively responding to students’ complaints and grievances through technical means 0.78
Q2) The website meets the needs of students in all fields 0.854
Response Q3) Continuous, effective communication between students and faculty members through 0.623 60.522 0.000 0835
various means
Q4) The fulfills its expected role in serving the community by diversifying its services provided 0.726
Q1) Teachers deal with students with great and complete attention 0.708
Q2) The considers student service one of its most important priorities 0.678
Empathy Q3) The administration sympathizes with students” problems and develops satisfactory 0.744 80.8 0.000 0,639
solutions for all parties
Q4) The administration works to organize lecture dates to suit the student’s circumstances 0.729
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TABLE 5 Cronbach’s alpha coefficient for the questionnaire scale.

Variables Cronbach’s alpha value A Jo reliability coefficient Number of items
Al on curricula 0.761 0.872 4
AT on decision making 0.71 0.843 4
Al on distance learning 0.85 0.922 4
Al on training 0.764 0.874 4
AT technologies 0.716 0.846 16
Reliability 0.776 0.881 4
Trust 0.78 0.883 4
Tangibility 0.836 0914 4
Response 0.736 0.858 4
Empathy 0.734 0.857 4
Quality of educational service 0.737 0.858 20
Total 0.726 0.852 36

TABLE 6 Test of normal distribution of data.

Variables Test value Significance level Test value Significance level
Kolmogorov Smirnov Sig. Shapiro — wilk Sig.

Artificial intelligence technologies 0.065 0.188 0.876 0.116

Quality of educational service 0.129 0.355 0.934 0.128

TABLE 7 Multicollinearity test among study variables.

Independent variables Multicollinearity coefficients The value of Tolerance
Contrast inflation factor VIF

Al in curricula 2.093 0.476

Al in decision-making 2.418 0.414

Al in distance learning 2.247 0.445

Al in training 2.007 0.498

TABLE 8 Categories of arithmetic media.

Average 1.81-2.60 2.61-3.40 341-4.20

Measurement I strongly disagree I do not agree not sure T agree 1 strongly agree
Scale degree 1 2 3 4 5

The level of interest Very weak Weak Middle High Very high

Source: Likert (1932).

TABLE 9 Mean, standard deviation, and coefficient of variation for the independent variable and its dimensions.

The independent Average standard variation Importance
variable and its deviation Coefficient %
dimensions

X1 Al on curricula 4.94 0.324 7.64 2

X2 Al on decision-making 4.28 0.326 7.61 1

X3 Al on distance learning 4.37 0.399 9.13 4

X4 Al on training 4.02 0.326 8.11 3

X Al technologies 4.22 0.344 8.15 n=379
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TABLE 10 Mean, standard deviation, and coefficient of variation for the dependent variable and its dimensions.

The dependent Average standard Coefficient of The level of
variable and its deviation variation % interest
dimensions

Y1 Reliability 452 0.405 8.96 4

Y2 Trust 4.37 0.299 6.84 3

Y3 Tangibility 4.99 0.089 1.78 1

Y4 Response 4.78 0.205 4.29 2

Y5 Empathy 4.61 0.453 9.83 5

Y Quality of educational 4.65 0.29 6.24 n=379
services

TABLE 11 Correlation coefficients between the study variables.

Dependent variable Reliability Trust Tangibility Response Empathy Quiality of

educational
servies

Independent Y

variable

Al on curricula X1 *#0.547 #50,713 40,758 50,767 #40.751 #50.724

Al on decision making X2 #540,725 #0.502 #50,711 #0.573 #40.770 50,777

Al on distance learning X3 *#0.565 #%0.721 #0.502 #0.554 #+0.783 *%0.734

Al on training X4 #50.719 #540.715 #0.528 40,718 #0.550 #%0.708

Al technologies X 50,709 40,722 #50,713 40,709 #40,709 50,719

*It means that the value is significant with confidence (95%). **The value represents high significance with confidence (99%).

(quality of educational services): We note that the “Tangibility”
dimension received the highest average (4.99) and the lowest
coefficient of variation (1.78%), indicating that the quality of
equipment and infrastructure in educational institutions is considered
and  highly
“Responsiveness” received an average of (4.78) and a coefficient of

excellent agreed upon among respondents.
variation of (4.29%), indicating a high level of satisfaction regarding
the institutions” ability to quickly handle student complaints and
needs”Reliability” received an average of (4.37) and a low coefficient
of variation (6.84%), indicating good trust between students and the
institution’s administration. As for “Empathy” and “Dependability;,”
they achieved high averages (4.61 and 4.52 respectively) with relatively
higher variation in responses.

The Correlations between the study variables can be determined
through The results presented in Table 11 demonstrate a significant
positive correlation of high moral importance between Al
techniques and the dependent variable, quality of educational
services. The correlation coefficient of 0.719 at a confidence level of
99% confirms the validity of the main hypothesis. There exists a
notable association between Al technology and the quality of
educational services. The table that there is a robust positive
correlation, with statistical significance, between the AI on Al on
curricula and all dimensions of the dependent variable, both
individually and overall. The correlation coefficient is 0.724,
indicating a strong relationship. This correlation is observed with a
confidence level of 99% about the quality of educational services in
general. The table demonstrates a substantial positive connection
with high moral importance between the field of AI on decision-
making and the dimensions of the dependent variable, both
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branched and overall. The correlation coefficient between the quality
of educational services and the total achieved was 0.777, with a
confidence level of 99%.

The findings are displayed in the table. There is a robust and
positive association of great moral importance between the field of
distant learning and the dimensions of the dependent variable, which
is the quality of educational services. The correlation coefficient
achieved a value of 0.734, with a confidence level of 99%. The study
findings presented in Table 11 indicate a robust and positive
connection between the field of training and the dimensions of the
dependent variable, which is the quality of educational services, with
significant moral significance. The correlation coefficient achieved a
value of 0.708, with a confidence level of 99%.

In addition, the researchers conducted a regression analysis to
determine the regression coefficient (5) and the coeflicient of
determination (R2). The coeflicient of determination measures the
percentage of the effect of the independent variable on the dependent
variable. The researchers also compared the calculated value of (F)
with its tabular value to determine whether to accept or reject
the hypothesis.

The impact of the AI Curricula on the quality of educational
services can be determined through Table 12. The results indicate
that the coeflicient of determination (R2) is 0.524, which means that
52.4% of the changes in the quality of educational services can
be attributed to the AI Curricula. The remaining 47.6% is attributed
to unknown factors that were not included in the model. An increase
in the AI curricula by one unit results in an improvement in the
quality of educational services. This relationship is supported by a
regression coefficient (f) of 0.007, indicating a positive correlation.
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TABLE 12 Results of the impact of the Al curricula on the quality of educational services.

Independent Dependent t value F value Significance level
variable variable P

Quality of educational
Al on curricula X1 0.524 0.007 4.60 #2.260 *5.107 0.025

service Y

*It means that the value is significant with confidence (95%). **The value represents significance with confidence (99%).

TABLE 13 Results of the impact of Al decision-making on the quality of educational services and its dimensions.

Independent Dependent F value Significance level
variable variable P

Quality of educational
Al on decision making X2 0.604 0.081 4.282 43,625 413,138 0

service Y

**The value represents significance with confidence (99%).

TABLE 14 Results of the impact of Al distance learning on the quality of educational services.

Independent Dependent R? B o t value F value Significance level
variable variable P
AT on Distance Learning Quality of educational
0.539 0.008 4.594 #2324 #5731 0.011
X3 service Y

*It means that the value is significant with confidence (95%).

TABLE 15 Results of the impact of Al training on the quality of educational services.

Independent Dependent F value Significance level
variable variable P

Quality of educational
Al on training X4

service Y 0.501 0.021 4.543 #1.963 #3.958 0.044

*The value represents significance with confidence (95%).

Additionally, the calculated (t) value of 2.260 exceeds the tabulated  of the changes in the quality of educational services can be attributed
value of 1.960 at a significance level of 0.05, providing further  to Al distance learning. The remaining 46.1% is attributed to unknown
evidence of the relationship. Furthermore, the calculated (F) value  factors that were not included in the model. An increase in Al
of 5.107 is greater than the tabulated value of 3.84 at a significance ~ Distance Learning by one unit results in an improvement in the
level of 0.05, with a confidence level of 95%. The impact of AI  quality of educational services. This relationship is supported by a
curriculum on educational services is evident in all aspects of the  regression coefficient () of 0.008, indicating a positive correlation.
quality of educational services. Additionally, the calculated (t) value of 2.324 exceeds the tabulated
The impact of Al decision-making on the quality of educational  value of 1.960 at a significance level of 0.05, providing further evidence
services can be determined through Table 13. The results indicate that  of the relationship. Furthermore, the calculated (F) value of 5.731 is
the coefficient of determination (R2) is 0.604, which means that 60.4%  greater than the tabulated value of 3.84 at a significance level of 0.05,
of the changes in the quality of educational services can be attributed ~ with a confidence level of 95%. The impact of AI Distance Learning
to AI decision-making. The remaining 39.6% is attributed to unknown  on educational services is evident in all aspects of the quality of
factors that were not included in the model. An increase in AI  educational services.
decision-making by one unit results in an improvement in the quality The impact of Al training on the quality of educational services
of educational services. This relationship is supported by a regression ~ can be determined through Table 15. The results indicate that the
coefficient (f) of 0.081, indicating a positive correlation. Additionally,  coeflicient of determination (R2) is 0.501, which means that 50.1% of
the calculated (t) value of 3.625 exceeds the tabulated value of 1.960 at  the changes in the quality of educational services can be attributed to
a significance level of 0.05, providing further evidence of the Al training. The remaining 49.9% is attributed to unknown factors
relationship. Furthermore, the calculated (F) value of 13.138 is greater ~ that were not included in the model. An increase in Al training by one
than the tabulated value of 3.84 at a significance level of 0.01, witha  unit results in an improvement in the quality of educational services.
confidence level of 99%. The impact of Al decision-making on  This relationship is supported by a regression coefficient (f) of 0.021,
educational services is evident in all aspects of the quality of indicatinga positive correlation. Additionally, the calculated (t) value
educational services. of 1.963 exceeds the tabulated value of 1.960 at a significance level of
The impact of AI Distance Learning on the quality of educational  0.05, providing further evidence of the relationship. Furthermore, the
services can be determined through Table 14. The results indicate that ~ calculated (F) value of 3.958 is greater than the tabulated value of 3.84
the coefficient of determination (R2) is 0.539, which means that 53.9%  at a significance level of 0.05, with a confidence level of 95%. The

Frontiers in Education 12 frontiersin.org


https://doi.org/10.3389/feduc.2024.1474370
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

Farhan et al. 10.3389/feduc.2024.1474370

TABLE 16 Results of the impact of Al technologies on the quality of educational services.

Independent Dependent t value F value Significance level

variable variable P

Quality of educational
Al technologies X 0.517 0.116 4.138 *%2.655 **7.049 0.009
service Y

**The value represents significance with confidence (99%).

impact of Al training on educational services is evident in all aspects During the assessment of the influence of AI techniques on the
of the quality of educational services. quality of educational services and its various aspects, the findings
The impact of Al technologies on the quality of educational  reveal a determination coefficient (R?) value of 0.517. This indicates
services can be determined through Table 16. The results indicate that ~ that AI on the curriculum contributes 51.7% to the variations in the
the coefficient of determination (R2) is 0.517, which means that 51.7%  quality of educational services. The remaining proportion (48.3%) is
of the changes in the quality of educational services can be attributed  ascribed to unidentified variables that were not accounted for in the
to Al technologies. The remaining 49.3% is attributed to unknown  model. An increase in the value of Al approaches by one unit results
factors that were not included in the model. An increase in AI  in an improvement in the quality of educational services, as indicated
technologies by one unit results in an improvement in the quality of by the regression coefficient () of 0.116. The computed value of (t)
educational services. This relationship is supported by a regression  (2.655) exceeded the tabulated value of (1.960) at a significance level
coefficient (/) of 0.116, indicating a positive correlation. Additionally,  of (0.05). The computed value of (F) (5.107) exceeds the critical value
the calculated (t) value of 2.655 exceeds the tabulated value of 1.960 at ~ of (3.84) at a significance level of (0.05) and a confidence level of 95%.
a significance level of 0.05, providing further evidence of the  The previous results demonstrate that Al approaches have a substantial
relationship. Furthermore, the calculated (F) value of 7.049 is greater  influence on all aspects of the quality of educational services.
than the tabulated value of 3.84 at a significance level of 0.01, witha  Therefore, the first hypothesis is confirmed:
confidence level of 99%. The impact of Al technologies on educational
services is evident in all aspects of the quality of educational services. H5: AT has a positive effect on the quality of educational services.

) ) The results indicate that the determination coefficient (R?) for the
5 Discussion impact of curricula on the quality of educational services is 0.524,
which means that AI on curriculum accounts for 52.4% of the
The results indicate a significant positive correlation  variations in the quality of educational services. The remaining
(correlation coefficient of 0.719) at a confidence level of 99%  proportion (47.6%) is ascribed to unidentified variables that were not
between AI techniques and educational service quality. This  accounted for in the model. An increase of one unit in the value of
suggests a strong and meaningful relationship between the two  curriculum results in a corresponding increase in the quality of
variables. The results revealed a robust and meaningful positive  educational services, as indicated by the regression coefficient () of
correlation between the curriculum and all aspects of the  0.007. The computed value of (t) (2.260) exceeded the critical value
dependent variable, both individually and collectively. The  (1.960) at a significance level of (0.05), while the computed value of
correlation coefficient of 0.724 indicates a strong relationship, and ~ (F) (5.107) shows that it surpasses the critical value (3.84) at a
the statistical significance at a confidence level of 99% confirms the  significance level of (0.05) with a confidence level of 95%. The previous
presence of a significant association between the curriculum and  results demonstrate that AT on curriculum has a substantial influence
educational service quality. There is also a strong positive  on all aspects of educational service quality, except the reliability
relationship between the decision-making field and the dimensions ~ component. Therefore, the second hypothesis is confirmed:
of the dependent variable, both individually and collectively. This
relationship has a high moral significance. The total correlation Hé6: Al in curricula has a positive effect on the quality of
coefficient between the decision-making field and educational educational services.
service quality is 0.777, which is statistically significant at a
confidence level of 99%. Therefore, there is a clear and significant However, during the examination of the influence of decision-
relationship between the decision-making field and educational =~ making on the quality of educational services and its aspects, the
service quality. findings reveal that the coefficient of determination (R?) has a value of
The results demonstrated a robust and statistically significant  0.604, indicating that the combined effect of AI on decision-making
positive correlation (correlation coefficient of 0.734) between Al on s responsible for 60.4% of the variations observed in the quality of
distance learning and the dimensions of educational service quality.  educational services. The remaining proportion (39.6%) is ascribed to
This indicates a statistically significant relationship between Al on  unidentified variables that were not accounted for in the model. An
distance learning and educational service quality. The results also  increase in decision-making value by one unit results in an
demonstrate a robust and statistically significant positive correlation  improvement in the quality of educational services, as indicated by the
(correlation coefficient of 0.708) between the training field and the  regression coefficient (f) of 0.008. The calculated t-value (3.625)
dimensions of the dependent variable of educational service quality.  exceeded the tabulated value (1.960) at a significance level of (0.05),
This indicates a significant relationship between the training fieldand  indicating statistical significance. Similarly, the estimated F-value
educational service quality. (13.138) indicates significance at a confidence level of 95%. The
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previous results demonstrate that decision-making has a substantial
influence on all aspects of educational service quality, except reliability
and responsiveness. Therefore, the third hypothesis is confirmed:

H7: Al in decision-making has a positive effect on the quality of
educational services.

However, in the study examining the effect of distance education
on the quality of educational services and its various aspects, the
findings reveal a determination coefficient (R?) value of 0.539,
indicating that Al on distance education contributes to 53.9% of the
educational services. The remaining proportion (46.1%) is ascribed to
unidentified variables that were not accounted for in the model. An
increase in the value of distance education by one unit results in an
improvement in the quality of educational services, as indicated by the
regression coefficient () of 0.008. The computed value of (t) (2.324)
exceeded the tabulated value of (1.960) at a significance level of (0.05).
The computed value of (F) (5.731) demonstrates statistical significance
with a confidence level of 95%. Furthermore, the previous results
demonstrate that distance education has a substantial influence on all
aspects of the quality of educational services, except for reliability,
tangibility, and responsiveness. Therefore, the fourth hypothesis
is confirmed:

H8: Al in distance education has a positive effect on the quality of
educational services.

In contrast, the test examining the effect of training on the quality
of educational services and its various aspects revealed a determination
coefficient (R?) value of 0.501. This indicates that training contributes
to 50.1% of the changes observed in the quality of educational services.
The remaining proportion (49.9%) is ascribed to unidentified variables
that were not accounted for in the model. An increase in the value of
training by one unit results in an improvement in the quality of
educational services, as indicated by the regression coefficient () of
0.021. The computed value of (t) (1.964) exceeded the tabulated value
of (1.960) at a significance level of (0.05). The computed value of (F)
(3.958) demonstrates statistical significance with a confidence level of
95%. The previous results demonstrate that Al in training has a
substantial influence on all characteristics of educational service
quality, except tangibility and empathy. Therefore, the fifth hypothesis
is confirmed:

H9: Al in training has a positive effect on the quality of
educational services.

Artificial intelligence technologies have a crucial impact on
enhancing the quality of educational services. They achieve this
by automating fundamental tasks in higher education, tailoring
educational programs to meet the specific requirements of
undergraduate and graduate students, identifying and addressing
weaknesses in lectures and AI on curricula delivered by
instructors, aiding instructors and students in creating
personalized training courses based on their individual needs,
monitoring students’ progress, and notifying teachers of any issues
in students’ performance or decline. Additionally, AI-supported
educational programs enable students to learn and acquire
essential skills regardless of their location.
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The text explores previous research that has investigated the
influence of artificial intelligence in higher education. Our study agrees
with the study titled “The Use of Artificial Intelligence Techniques and
Their Impact on Improving the Higher Education Outcomes of Business
Administrative Colleges” In their studies, they examined how artificial
intelligence tools might enhance higher education outcomes in Business
Administrative Colleges at the universities featured in the research
community. The study sample included 130 academic responders from
the universities under consideration. Research indicates that employing
AT approaches (e.g., expert systems, neural networks) significantly
enhances higher education outputs in Business Administrative Colleges.
Artificial intelligence technologies aid in identifying graduates capable
of modernization and professional development across numerous
domains of work. These technologies enhance graduates’ labour market
skills and equip them with new abilities to fulfil their tasks. The report
suggests that institutions should prioritize expert systems technology to
enhance higher education outcomes through computer-based
curriculum reformulation (Atieh et al., 2023).

Moreover, our study aligns with the study titled “Effect of Artificial
Intelligence on Learning Quality & Practices in Higher Education”” This
study provided a background and listed the primary research topics and
objectives. Professional and personal qualities needed for organizational
growth are developed by Al The learning systems use this strategy to
boost student productivity and efficiency as needed. During and after
COVID, online learning has been a key medium for education and skill
development. Student problem-solving skills improve via enhanced
cognitive quality. This study used a secondary qualitative strategy to
gain knowledge from relevant peer-reviewed journals. To assess artificial
intelligence’s role in higher education, thematic analysis was conducted
by evaluating the research articles (Rajesh et al., 2022). According to
international assessments, Artificial Intelligence in Education (AIEd) is
a growing field within educational technology. Although AT has been
around for thirty years, educators are still unsure how to use technology
to improve higher education teaching and learning. The benefits and
constraints of Al in higher education are examined in this research. It
also discusses how emerging technologies affect student learning and
institutional evolution. To provide equal, high-quality education, the
article presents instances of Al in education. First, the article explores
how AI might improve learning outcomes by helping higher education
systems use data to promote fairness and quality. Finally, we propose
guidelines for AI in education to initiate discussions about its benefits,
potential, and hazards for sustainable development. Research
consistently demonstrates that Al applications offer a multitude of
advantages in improving the quality of education. This is accomplished
by providing prompt assistance, tailored instruction, and promoting
enhanced engagement between students and teachers. The ongoing
research in the College of Pharmacy aligns with these prevailing
patterns, to harness Al technology to enhance educational services and
provide a sophisticated, tailored learning experience for students.

The results of this study align with previous research, which
collectively indicates that Al technologies have a beneficial effect on the
quality of education and the enhancement of the learning experience.

“Although the results indicate a clear and positive impact of
Artificial Intelligence techniques on the quality of educational
services, the study has some biases and limitations. One of the main
limitations is that the study sample was restricted to students from the
College of Pharmacy only, which may limit the generalizability of the
results to other colleges or universities. Furthermore, issues related to
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technological infrastructure, unstable internet services, can affect
students’ interactions with Al-based educational tools, creating
disparities in their experiences with technology”

5.1 Conclusion and future direction

The current study’s findings determined that the institution
should enhance its commitment to providing students with intelligent
training platforms and programs that specify learning methodologies,
such as Coursera, edX, Khan Academy, Udemy, LinkedIn Learning,
and Duolingo. It is vital to enhance and advance the intelligent
technology employed at the institution for decision-making purposes,
such as utilizing management information systems (MIS) to gather,
retain, and scrutinize data about students. There is a requirement to
improve the Internet service for college students, as well as facilitate
the availability and downloading of programs for the electronic
student system on students’ mobile devices. Furthermore, we must
intensify our efforts to offer scholarships and grants to college students
who are pursuing studies in cutting-edge AI technologies, the realm
of education, and the provision of student services.

Therefore, these findings emphasize the need to incorporate a
dedicated methodological course on Al into the college’s curriculum.
This would be a crucial measure in enhancing students’ abilities and
equipping them to stay abreast of future technological advancements.
Additionally, it is imperative to enhance the Educational Guidance
Unit’s engagement in fostering students’ concepts related to investing
in AI technologies within their respective areas of expertise. This study
has certain limitations as it employed a descriptive approach rather
than an intervention study. Therefore, we suggest that other
researchers investigate students from other colleges and universities
in Iraq and implement interventions using AI approaches to enhance
the quality of educational services offered to university students.

The findings from the study on the impact of artificial intelligence
(AI) in education provide valuable insights that contribute significantly
to the broader field of Al in education. First, they demonstrate the
effectiveness of Al techniques in enhancing educational quality,
particularly in areas such as curriculum development, decision-
making, distance learning, and training. This aligns with existing
literature that emphasizes the transformative potential of Al in
educational settings, promoting personalized learning experiences
and improving student engagement.

By confirming that AT positively influences various dimensions of
educational service quality, the study supports the notion that
integrating Al into educational practices can lead to more adaptive
and effective learning environments. This is crucial as educational
institutions worldwide strive to meet the diverse needs of students.
The results reinforce the importance of investing in Al technologies
to facilitate better educational outcomes and address challenges in
traditional teaching methodologies.

The field of using artificial intelligence in education is wide and
growing, and many research opportunities can be explored in the
future. By conducting more research, we can better understand how
to leverage these technologies to improve the quality of education and
meet the changing needs of students. Researchers can focus on specific
areas in the future, such as comparing the experience of the University
of Baghdad with that of other universities in Iraq and the Arab region
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to identify best practices and determine gaps. The scope of the study
can also be expanded to include other universities in Iraq or other
Arab countries to generalize the results. Additionally, studying how to
use artificial intelligence to improve the distance learning experience,
assess student performance more accurately and effectively, and
design customized curricula for each student presents valuable
opportunities for future research.
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