ISSN 1330-3651 (Print), ISSN1848-6339(Online)

https://doi.org/10.17559/TV-20250220002404
Original scientific paper

The Impact of Al-Driven Educational Integration on High-Quality Economic Development:
An Analytical Study

Yangchen WU, Xuejian GOU*

Abstract: This study investigates the impact of Al integration in education on high-quality economic development, with a focus on the mediating roles of educational quality
and workforce adaptability, and the moderating influence of institutional support. A quantitative research design was employed through structural equation modeling (SEM)
analyzed survey data from 500 educational institution respondents and related economic indicators. The analysis also included key economic indicators from national
databases and institutional surveys. The findings reveal that Al integration in education significantly promotes economic development by improving educational quality and
workforce adaptability. Furthermore, institutional support was found to enhance the positive effects of Al integration on economic outcomes. Additionally, digital infrastructure
and socioeconomic factors were shown to influence economic development, emphasizing the importance of a conducive technological and institutional environment. The
study concludes that Al-driven education can play a pivotal role in fostering sustainable economic growth, provided that sufficient investments in institutional support and
infrastructure are made. These findings have significant policy implications for educational leaders and governments aiming to leverage Al in education for broader economic

benefits.
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1 INTRODUCTION

Al technologies have advanced rather quickly with the
modern world experiencing progress in many industries;
education is one of the fields most important to people [1,
2]. Al is now a tool that if integrated into the education
system it has the potential to dramatically change the way
teaching and learning is done, adapt instruction to learners,
as well as improve institutional operations [3]. The
application of Al in education, known also as "AI +
education", has emerged as a strategic topic of attention for
policymakers, educators, and economists throughout the
world due to its ability and prospect to become a driving
force of sustainable economic development through human
capital enhancement. These applications are central to
modern global industrialized economies and the ways that
Al can extend the reach, improve the content quality, and
lower costs of further education have major consequences
on high value-added economic growth [4]. Al use in
education can be defined along several categories such as
intelligent tutoring systems, Al-based assessment, adaptive
learning technologies, and Al-based administrative tools
[5]. For instance, adaptive learning platforms such as
Knewton and DreamBoxLearning can adjust teaching
content and difficulty based on students' learning progress
and mastery levels. All these technologies do not only
facilitate personalized learning but also allow educators to
provide more effective and personalized learning. Al
solutions can gather and analyze huge amounts of
information about student achievement, choices, and
conduct, which can help to build data-driven education
based on the following principles: discovering the learning
deficit and adapting curricula to address that shortage [6].
Such individualized approach is rather relevant in the
current discussion about the role of education to qualify
students for the rapidly changing labor market because of
Al and robotics development [7].

In the realm of education, Al utilization brings a
significant benefit: enhancing the quality of teaching and
learning processes. Unlike most conventional education
systems that struggle to effectively deliver education to

students, Al can provide a personalized learning approach.
For example, Carnegie's tutoring systems can be analyzed
to show how Al can adjust the teaching pace and methods
to suit individual learners, thereby boosting their
performance. These Al technologies enable students to
learn at their own pace and offer effective feedback not
only to students but also to educators. Consequently,
teachers can be freed from some routine tasks and focus
more on improving teaching strategies that promote critical
thinking and creativity among students [8, 9]. Moreover,
Al helps address the existing gaps in educational resources.
In many regions, especially in developing nations, there is
a significant disparity in the availability and distribution of
educational resources. Al-based online class platforms can
provide educational opportunities regardless of
geographical location [10]. The democratization of
education facilitated by Al technologies can lead to a more
educated and skilled workforce, driving high-quality
economic growth. Thus, self-education through Al is
highly beneficial for the economy, as it is crucial for
developing the educated workforce needed for a high-
quality economy [9].

The combination of integrating Al in education has
very important influence towards economic development.
Education is an important tool to economic development
as it prepares people to the labor market and productivity.
Machine learning can also be used in educational platforms
to ensure learners are trained to fit the modern job market
as the society demands digital skills of learners, critical
thinking skills; skills in problem solving as well as skills in
creativity. Additionally, Al can reduce some of the social
costs associated with current education system, for
example, amount of work load teachers must undertake.
For example, in using the technology to grade papers, to
design lessons, or perform clerical work, educators can
save time that can be directed to more important activities
such as coaching and learning. This increase in efficiency
may go a long way in enhancing improvement of the
education delivery system that will enhance economic
development due to the production of a more efficient
workforce.
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Technology used in education also has the additional
advantage of lowering costs of education while at the same
time rising or even enhancing educational achievement. A
report by McKinsey & Company indicates that Al would
help to achieve the minimum operating cost in educational
institutions through process automation and optimization
of resource utilization [11]. Such cost savings can then be
used in other areas that will inject costs into a high-quality
economic growth process such as research. Further, with
the advancement of Al, more industries and job
opportunities will be created, and much effort will be
needed in transformations and skill upgrades of the
workforce, another field that can greatly be addressed by
Ai driven education. The fast development of the artificial
intelligence technologies, with the special focus given to
applying it in the educational systems, has been at the same
time the potentiality and risks for the consistent high-
quality economic development. However, the AIED has
massive potential and yet the research question of the
extent to which Al can positively impact the economic
growth remains partially answered. As a variety of works
points to the potential benefits of Al for improving learning
outcomes, there is no general study on how the adoption of
Al in education can be tied to the overall economic
development especially in terms of quality and sustainable
growth [12]. Another problem that one encounters when it
is concerned with the application of Al in enhancing
learning is the issue of equality in the distribution of the
technologies. It was suggested that various limitations
affect the ability to apply Al in learning environments,
notably, in many areas of the world, especially in the
developing countries, it is still challenging to obtain the
essential digital infrastructure to make the effective use of
artificial intelligence [13]. This digital divide also prevents
educational institutions from benefiting from Al solutions
while also amplifying inequality in education.
Consequently, the probability that education is enhanced
by artificial intelligence only yields diverse returns to
different regions, thereby undermining the possibility of
achieving inclusive high-quality economic growth” for
better clarity.

In addition, the potential long-term consequences of Al
integration in the learning environment for the economy
have not been studied enough. There is emerging literature
on short-term impacts of Al technologies, detailing aspects
such as learning efficacy and student engagement.
However, the longer-term implications for the
development of workforce, the ability of workers to adapt
to new economies of automation, and economic
productivity remain unaddressed. Such a research gap
makes it difficult for policy makers and institutions of
education to harness Al for economic development. Thus,
when there is lack of direct correlation between use of
artificial intelligence in education and economic
development, there is a need to develop effective approach
to implementing increased use of Al in education systems.
In the same regard, the adoption of the Al in education
receives further challenges by the ethical and privacy
issues concerning the application of the Al [5]. Get this, Al
systems gather and process significant information
regarding students; undoubtedly, there is data vulnerability
together with personal information misuse. These issues
could slow down the process of implementing Al

technologies in learning, especially in areas where the
protection of data privacy laws is relatively uncovered or
unknown. An inadequate legal regulation of Al application
in the sphere of education entails risk and uncertainty and
hinders the establishing of high-quality cognitive models
based on artificial intelligence. Thus, there is an urgent call
for looking at how Al-based education might help to
promote economic growth over the long run, what
directions the solution of the challenges will take with
regard to the digital divide, ethical issues, and legislation.
The paper is organized as follows: it first covers the
research background and significance, then states the
research purpose. Section 2 presents the literature review.
Followed by it, the quantitative research has been designed
to examine the impact of Al integration in section 3.
Section 4 shows the results and findings. Related
discussion is displayed in section 5. Finally, the last section
gives the conclusion. This study therefore seeks to help fill
the research gap by examining the nexus between Al
integration in education and quality economic
development. It aims to contribute to the understanding of
the potential of the use of Al in education, to demonstrate
its cost effectiveness, and to suggest ways in which these
models may be implemented effectively. In addressing
such concern, the study will provide a worthy systematic
understanding of how Al can be employed for enhancing
economic growth and development for all in the emerging
global economy. This study aims to explore how Al
integration in education influences high - quality economic
development through educational quality and workforce
adaptability, as well as the moderating role of institutional
support.

2 LITERATURE REVIEW

The integration of artificial intelligence (Al) into
learning has garnered significant attention in recent times.
Studies have indicated a growing interest in
revolutionizing traditional teaching methods. Al in
education has the potential to analyze and handle massive
amounts of data, identify individual learning requirements,
and manage routine tasks that enhance learning efficiency
and effectiveness [14]. However, the relationship between
Al and education economic growth, including high-quality
growth, remains unclear. This paper aims to critically
analyze the existing literature on Al in education to assess
the current state of knowledge on the subject. It will
explore the implications of adopting Al technology on
human capital development and the potential challenges
that may arise during its implementation.

Smart learning systems have been introduced to
education with the goal of improving learning by offering
customized and flexible approaches [15]. These systems
employ artificial neural network computations and data
mining techniques to monitor student progress, identify
knowledge gaps, and provide feedback to improve
performance and learning in general educational settings.
The idea of intelligent tutoring systems (ITS) was one of
the first concepts behind Al in education. ITS aims to
mimic human tutors and respond to students like an
instructor [16]. Research shows that ITS has been highly
effective in improving student performance across various
learning areas, including math and science, where the
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system adjusts the difficulty of problems based on the
learner's abilities. Another framework in which Al has
been heavily invested is adaptive learning technologies.
These systems record student performance data and help
determine the pace, level of difficulty, and content to be
delivered to students. Studies have demonstrated that
adaptive learning can be more effective in achieving
learning outcomes than traditional teaching methods,
which require the same level of content processing for all
students. Furthermore, the use of Al in MOOCs has
expanded education globally, particularly to developing
nations where physical educational infrastructure may be
limited. Al-based MOOC platforms provide educational
opportunities regardless of geographical location. The
democratization of education facilitated by Al
technologies can lead to a more educated and skilled
workforce, driving high-quality economic growth. Self-
education through Al is highly beneficial for the economy
as it is crucial for developing the educated workforce
needed for a high-quality economy.

Among the areas that are most effected by Al in
education and at the same time have relationship with
economic development is workforce development. With
digitalization of economies across the globe the need for
skilled and flexible human capital continues to emerge. Al
is positioned to fill this gap as it avails knowledge to
students that may enable them to excel in a world economy
that is increasingly computer based. Jain et al. (2023) for
instance posit that the jobs market will be able to prepare
learners for future work by improving on their knowledge
in areas such as digital literacy [17], problem solving as
well as creativity with the help of Al technologies. Studies
have investigated that the utilization of Al in teaching can
enhance the students’ employment chances by delivering
more customer-specific training that meets the current
requirements [18]. For instance, intelligent systems can
review labor market flows and prescribe paths of education
people should follow, given the modern demands of
different sectors of an economy. Furthermore, Al
integrated solutions in education are helpful for students to
build transferable skills that are necessary in the
contemporary workplace including problem solving,
interpersonal and teaming skills. These skills are also
important in terms of economic growth because such
employees can stimulate high-quality development of the
economy.

Al is a powerful tool in education, driving economic
growth by enhancing the quality of education, which is a
key factor in developing human capital, boosting
productivity, and encouraging innovation [19]. As pointed
out by Adoui (2024), the integration of Al into education
can make the educational process more efficient and
effective, thereby developing more competent human
capital for the economy [20]. According to a McKinsey &
Company study by Chui and Han, Al technologies can
reduce the operating costs of educational institutions by
automating routine tasks such as grading and
administration [5]. The cost savings can be redirected to
other sectors like research and development, positively
impacting the economy. Moreover, by improving
education quality and increasing opportunities for social
mobility, Al can address skill shortages in many
economies, particularly in developing countries with

weaker education systems [21]. Additionally, Al education
can drive economic development by enhancing innovative
resources. Students equipped with advanced technologies
can find innovative solutions to complex problems. This is
especially important in post-industrial developed nations
where the creation of new knowledge provides the
necessary growth levers. Al can also generate more jobs by
equipping students with knowledge of new technologies
and business models, leading to the emergence of new
industries and job markets.

However, despite the potential of Al in education to
enhance teaching and learning efficacy and promote
economic growth, there are still significant gaps in the
current research. Most of the literature focuses on the direct
and short-term effects of Al integration into education,
such as gains in academic achievement, student
engagement, and the effectiveness of instruction and
administration. Another area that requires further
exploration is the relationship between the implementation
of Al in education and different societal groups,
particularly in developing nations. MSTI research on Al
education has primarily focused on individuals from
developed countries, where access to technology and ICT
is well-established. As a result, many aspects of how Al
can be used to enhance education in regions with
insufficient infrastructure, limited internet access, and
socio-economic disparities remain unclear. The digital
divide and technological disparities are major obstacles to
achieving equity in Al education, and more studies are
needed to determine how these gaps can be closed [22-24].

In addition, despite Al being situated as a mechanism
that can assist in enhancing learning outlooks, and although
some studies have started to investigate the negative
impacts of Al in education, there is still a lack of
comprehensive research in this area. For instance, there is
a dearth of literature dealing with ethical issues inherent in
Al, data security, algorithmic bias, and depersonalization
of the learning process [25]. More research focused on
Affordable Analysis of the positive consequences of
artificial intelligence, the negative consequences of
automating human interaction in classes are needed before
Al is used responsibly and ethically in educating students
[26]. Finally, there is a problem of the lack of
interdisciplinary fields between Artificial Intelligence,
Education and Economics disciplines. Although varieties
of research have focused on the technological and
educational aspects of Al implementation, analyzing the
large-small scale effects of Al in education is relatively
scant [27]. The ongoing and future research should go
further and encompass not only the impact of Al on the
learning effectiveness, but also on the consequent
economic efficiency, including productivity,
innovativeness, and sustainability in various segments of
the economy. Filling these research gaps will offer a clearer
depiction of how the use of Al affects these two domains:
education and economic development.

3 METHODS
3.1 Research Design

The study employed a quantitative research design to
examine the impact of Al integration in education on high-
quality economic development. This design by Knewton

2100

Technical Gazette 32, 6(2025), 2098-2110



Yangchen WU, Xuejian GOU: The Impact of Al-Driven Educational Integration on High-Quality Economic Development: An Analytical Study

was chosen for its ability to generalize findings across a
large population and to provide statistical evidence on the
relationships between the variables. The study adopted a
cross-sectional survey approach, where data were collected
at a single point in time from educational institutions and
industries that had integrated Al into their systems. The
research followed an explanatory research approach,
aiming to explain the cause-and-effect relationship
between Al integration in education and economic
development outcomes. Structural Equation Modeling
(SEM) was utilized to test the relationships between
variables, ensuring robustness in handling complex
relationships and latent constructs.

3.2 Data and Sample

The data collection focused on two primary sectors:
the education sector and the economic sector, with data
gathered from a wide range of participants and sources to
ensure a comprehensive analysis. In the education sector,
data were collected from educational institutions that had
integrated Al technologies for learning, teaching, or
administrative purposes. These institutions included
universities, technical colleges, and vocational schools
across both developed and developing countries.
Institutions were selected based on their varying levels of
Al adoption to assess the economic impact of Al in diverse
educational environments. Data were collected from a total
of 500 respondents, representing educators, administrators,
and students who were either involved in Al-supported
learning processes or had experienced Al-driven
administrative functions. The respondents were selected
using a multi-stage sampling technique, which involved
purposive sampling to identify institutions with varying
levels of Al adoption and random sampling to select
participants within these institutions. This approach
ensured that a representative sample was obtained,
reflecting a range of experiences and perspectives on Al
integration in education. In addition to the data from
educational institutions, the economic sector data consisted
of key economic indicators and data on workforce
outcomes, such as productivity, innovation rates, and
workforce adaptability. These data were sourced from
national databases, including World Bank reports,
institutional surveys, and publicly available economic
reports. The inclusion of economic data allowed for the
assessment of the broader impact of Al integration in
education on high-quality economic development. By
combining data from both sectors, the study was able to
explore the direct and indirect relationships between Al in
education and economic outcomes. This approach
provided a robust foundation for understanding the
complexities of Al-driven educational transformation and
its influence on economic development.

3.3 Measures
3.3.1 Independent Variable

Al Integration in Education: This variable measured
the extent to which Al technologies were used in
educational settings for teaching, learning, and
administration. It was assessed using a self-reported Likert
scale ranging from 1 (no integration) to 7 (fully integrated).

Questions focused on the type of Al tools used, frequency
of use, and perceived effectiveness.

3.3.2 Dependent Variable

High-Quality Economic Development: Economic
development was measured using indicators such as GDP
growth rate, innovation index, workforce productivity, and
adaptability. These data points were extracted from
national and international databases (World Bank) and
supplemented by institutional data on workforce outcomes.

3.3.3 Control Variables

Educational Quality: This measured the quality of
education, which could mediate the relationship between
Al integration and economic development. Variables such
as student performance, graduation rates, and teaching
effectiveness were considered. Digital Infrastructure: The
availability of digital infrastructure (internet access, digital
devices) was measured to control for the impact of
technological readiness on the effectiveness of Al-driven
education. Socioeconomic Factors: Data were collected on
socioeconomic factors, including income levels and access
to resources, to ensure that these factors did not confound
the results.

3.3.4 Moderating Variable

Institutional Support: This measured the degree of
support from governments and institutions for Al
integration in education, as this could moderate the
relationship between Al use in education and economic
outcomes. It was measured using a Likert scale, assessing
factors such as funding, training, and policy frameworks.

3.4 Data Analysis Techniques

To test the hypotheses, several data analysis techniques
were employed to ensure a comprehensive evaluation of
the relationships between Al integration in education and
high-quality economic development. Descriptive statistics
were used to provide a summary of the demographic data
and the general characteristics of the sample. This included
key variables such as the extent of Al integration in
educational institutions and the associated economic
indicators. Descriptive analysis allowed for an initial
understanding of the sample's composition and the
distribution of variables under investigation. Next,
Exploratory Factor Analysis (EFA) was conducted to
ensure the validity and reliability of the constructs related
to Al integration, educational quality, and economic
outcomes. EFA was particularly valuable in determining
the underlying factor structure of the survey items, helping
to confirm that the measures used were appropriate for
capturing the theoretical constructs. This step was crucial
in establishing the robustness of the data and ensuring that
the constructs being measured were both internally
consistent and relevant to the research questions.

Structural Equation Modeling (SEM) was then
employed to assess the complex relationships between Al
integration in education and high-quality economic
development. SEM was selected for its ability to
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simultaneously analyze multiple dependent and
independent variables, making it a suitable technique for
examining both direct and indirect effects. The model
tested the direct effects of Al integration on economic
growth as well as the indirect effects mediated by variables
such as educational quality and workforce adaptability.
Because the effective application of Al in education relies
on good digital infrastructure (such as internet access and
digital devices), and there are differences in digital
infrastructure levels across regions and institutions, which
may affect Al's promotion of educational quality and
economic development. Socioeconomic status, income
levels, and resource availability influence educational
opportunities and workforce quality, thereby indirectly
impacting economic development. Including these factors
as control variables helps accurately assess the independent
impact of Al integration on economic development. SEM's
ability to handle latent constructs and assess intricate
relationships added significant depth to the analysis.
Additionally, moderation analysis was conducted within
the SEM framework to examine the role of institutional
support as a moderator. This analysis assessed whether the
presence or absence of strong institutional support
influenced the relationship between Al integration and
economic outcomes, providing further insight into the
conditional effects of contextual factors. Finally, regression
analysis was performed to test individual hypotheses
regarding the control variables, including digital
infrastructure and socioeconomic factors, which were
expected to influence economic development. Data
analysis was conducted using SPSS for preliminary
statistical tests and AMOS for SEM, given the latter’s
capacity to model complex relationships and latent
variables effectively.

3.5 Ethical Considerations

In this research, the utmost care was taken to handle
ethical considerations. The information obtained from
human subjects and other organizations was sensitive.
Before participating in the research, all participants were
required to go through an informed consent process, which
involved reading and understanding the study’s rationale,
goals, and procedures. After providing the informed
written consent, participants were informed of their right to
withdraw from the study at any time without any
repercussions. To maintain anonymity and confidentiality,
patients were assigned unique codes, and the researchers’
identities were kept confidential. Any data that could
potentially identify the participants was either masked or
removed from the study. Access to the collected
information was restricted to the research team members
only, ensuring the safety of the data. Quantitative data
obtained from national databases were processed in a way
that preserved the anonymity of both individuals and
institutions involved in the study. This was achieved by
only generating summary results from the economic data,
which allowed for the identification of general trends while
keeping the information confidential. The study adhered
strictly to the General Data Protection Regulation (GDPR)
to safeguard the participants’ details, as the research
involved the collection of personal and institutional data.
This compliance was crucial to ensure the protection of the

participants' information. Furthermore, prior to the actual
data collection, the research obtained permission from the
Institutional Review Board (IRB). This step ensured that
all research activities were conducted in accordance with
ethical standards and respected the rights and welfare of
the participants.

4 FINDINGS
4.1 Descriptive Statistics

The descriptive statistics gives information about the
demographic indicators of the respondents targeted in the
current study. The sample comprises 500 participants
based on students, teachers, and educational managers who
use Al technologies in educational establishments. The
target group: most of the respondents are aged between 25-
35 years (40%) and those who are below 25 years (30%).
The responses received were relatively divided in terms of
gender with 52% males and 48% females. Looking at the
level of education, 45% of the participants are
undergraduates, while 36% have a post graduate level
education and 12% of them have PHD/doctorate level
education. Half of the respondents are students, followed
by educators and administrators who account for 30%, and
20%, respectively. A noteworthy number of the
respondents (56%) originate from public university, while
34 percent are from private universities and 10 percent are
from technical or community colleges. With regard to the
level of Artificial Intelligence adoption, 50% of the
institutions stated moderate Al use in their institution, 26%
have a high level of Al integration while 24% have a low
level of Al use.

Table 1 Demographic characteristics of respondents

Variable Category Freqlﬁncy / Perce;)tage /

Age Under 25 150 30%
25-35 200 40%
36-45 100 20%
Over 45 50 10%
Gender Male 260 52%
Female 240 48%
Education Level Undergraduate 220 44%
Postgraduate 180 36%
PhD/Doctorate 60 12%
Other (e.g., Vocational) 40 8%
Role Student 250 50%
Educator 150 30%
Administrator 100 20%
Institution Type Public University 280 56%
Private University 170 34%
Technical/Community 50 10%

College
Institutional AL\ y o (\finimal Al use) 120 24%

Integration

Medium (Sorpe Al use in 250 50%

teaching)

High (Extensive Al

gin(tegration) 130 26%

The demographic profile of the respondents is shown
in Tab. 1 thus providing the demographic distribution of
the study sample. A significant number of participants are
within the 25-35 age group (40%) and less than 25 years
(30 %) suggesting that a good proportion of the target
population is relatively young. Participants are almost
equally divided by their gender, with slightly more males,
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52%, and females, 48%. Regarding their educational level,
most of the participants are undergraduate students (n = 88,
44%), followed by postgraduates (n = 72, 36%) and PhD
holders (n = 12, 12%). The roles of respondents are also
differentiated. 50 percent are students, 30 percent
educators, and 20 percent administrators. Most
respondents work in a public university (56%) followed by
a private university (34%) and technical or community
college (10%). When it comes to the use of Al, 50 % of
institutions said they are moderately using Al, 26% said
they are extensively using Al, while 24 % said their
institution has little or no Al integration. Thus, the
demographic makeup of the students offers a sound starting
point in making sense of the cross-sectional differences in
the utilization of AI and implications for education and
economy.

Fig. 1 shows the distribution of Al integration levels
across the sampled educational institutions using a bar
graph. The chart highlights that 50% of institutions have
medium Al integration, while 24% have low and 26% have
high integration levels. This complements the demographic
data in Tab. 1 by visually demonstrating the spread of Al
adoption across institutions.

Distribution of Al Integration Across Educational Institutions
50

IS
o

w
=]

N
o

Percentage of Institutions (%)

=
o

0

Low Al Integration Medium Al Integration

Al Integration Level

High Al Integration

Figure 1 Distribution of Al integration across educational institutions placement

Table 2 Descriptive statistics of key variables

Variable Mean Standard Deviation Range
Al Integration 4.2 1.15 1-7
Educational Quality 4.5 0.95 2-7
Institutional Support 4 1.1 1-7
Digital Infrastructure 3.8 1.25 1-7
Economic Outcomes 43 1.05 2-7
Workforce Adaptability 4.1 1.2 1-7
Productivity 44 1 2-7
Innovation Rates 39 1.3 1-7

Tab. 2 below presents an analysis of mean values on
the variables used in this study, namely: Al integration,
education  quality, institutional support, digital
infrastructure, and economic effects. The mean value is 4.2
for Al integration which entails a middle to high degree of
Al adoption within the institutions, with standard deviation
of 1.15 which inflicts that there is variability in the extent
of Integration of Al. Educational quality was rated slightly
higher, with a mean score of 4.5, and low standard
deviation (SD = 0.95) suggesting that participants had
relatively higher perceptions of the quality of education in
the institutions. The mean rewards show that there is good
institutional support to Al, which has an average of 4.0;
however, the standard deviation of 1.1 indicates that there

are variations with institutions. The mean score for DI is
3.8 which revealed a moderate level of availability of
technological resources as compared to Internet, but the
standard deviation was slightly higher SD = 1.25
suggesting variation in types of technology across the
institutions. On the economic dimension the value of the
economic result is 4.3; the value of workforce adaptability
is 4.1; the value of productivity is 4.4 which can be
considered moderately high. Finally, a slightly lower mean
score of 3.9 is obtained from innovation rates, with a
standard deviation of 1.3. This shows that innovation
varies greatly among the sampled institutions. This
descriptive overview is helpful in situating Al integration
and the relationships between a range of educational and
economic boundaries.

Fig. 2 illustrates the relationships between Al
integration and other factors including quality of
education, institutional support, and technological
resources as well as socio-economic status. Bar graph
analysis shows that Al has the highest coefficient with
educational quality (» = 0.65), secondly by the economic
development (» = 0.60), while digital infrastructure and
institutional support shows relatively lower coefficients.

Correlation of Al Integration with Key Variables

04

Correlation with Al Integration

0.2

0.0

Al Integration _ Educational Quality Institutional SupportDigital Infrastructufconomic Development
Variables

Figure 2 Correlation of Al integration with key educational and economic
variables

4.2 Exploratory Factor Analysis (EFA)

The Exploratory Factor Analysis (EFA) was
performed to examine the validity and reliability of the
constructs employed within this study, namely, Al
integration in education, educational quality, and economic
impact. To identify the extent to which each item represents
different constructs, the factor loading of each item was
then assessed. A factor loading 0.70 and above can be
considered high, which means that the item is a good
measure of the construct it is intended to represent.

Tab. 3 shows the factor loading for the research
constructs, namely, Al integration in education,
educational quality, and economic returns. When
evaluating the factor loadings, it is demonstrated that all
questions closely relate to the construct of Al Integration
in Education: Factor loadings total from 0.75 to 0.83. The
highest loading is seen for how often Al tool is used in the
teaching-learning process with a coefficient of 0.83 which
confirms our hypothesis that this item defines Al
integration most. Other items which include Al in learning
outcomes (0.82) and perceived effectiveness (0.80) can
also be seen to have high loadings which underlines the
importance of these factors as the key influence to the
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adoption of AI. Operationalizing Educational Quality,
improvement in student performance has the highest factor
loading of 0.85 followed by technology-based learning
environment of 0.82 both of which are important
components of educational quality that can be influenced
by Al The estimates also show that graduation rates
measure an important aspect, with a loading coefficient of
0.80, as well as teaching effectiveness, which has a loading
factor of 0.78. The highly loaded Economic Outcomes
construct has all items loading significantly, with
workforce productivity (0.84), workforce adaptability
(0.83), and GDP growth rate (0.81) as the most significant
descriptive indicators of economic development. Tender of
these variables as indiscernible is thus misleading since the
factor loadings suggest that these variables are important
determinants of economic performance especially under
integration of artificial intelligence. In totality, the results
of factor loading show that the items used for each
construct are quite valid and can be used to form the basis
for subsequent analysis.

Table 3 Factor loadings for Al integration, educational quality, and economic

outcomes
Construct Item Factor Loading
Al Integra?lon m Al tools used in teaching 0.78
Education
Al tools used in learning 0.81
Al used for administrative
0.75
tasks
Frequency of Al tool usage 0.83
Perceived effectiveness of 038
Al integration )
Al impact on Personahzed 0.79
learning
Al's contribution to
. 0.82
learning outcomes
. . Student performance
Educational Quality . 0.85
improvement
Graduation rates 0.8
Teaching effectiveness 0.78
Curriculum adaptability 0.76
Technology-enhanced 0.82
learning environments )
Economic Outcomes Workforce productivity 0.84
Innovation rates 0.79
GDP growth rate 0.81
Workforce adaptability 0.83
Economic sustainability 0.8

Admin Al Usage

Student Perfg

Al Tools\in Learning

Graduatioj Rates

AlToolsin Teaching

Workforce Pryductivity

é Adaptability

Al Integration
Educational Quality
Economic Outcomes

InnovationRa
GDP Growth

Figure 3 Radar chart comparing Al integration, educational quality, and
economic outcomes

Therefore, Fig. 3 shows a graphic representation of the
factor loading for the Al integration, educational quality
and for the economic outcome. It also bears back up notion
that radar chart gives a clear and concise representation of
the strengths and areas for improvement concerning Al
tool usage in teaching and learning and other constructs
like student performance and workforce adaptability for
the enhancement of economic development.

Table 4 Reliaility statistics (cronbach's alpha) and explained variance for each

construct
Construct Cronbach's Alpha Ex_plained
Variance / %
Al Integration in Education 0.88 62.50%
Educational Quality 0.86 58.30%
Economic Qutcomes 0.89 65.10%
Institutional Support 0.84 60.20%
Digital Infrastructure 0.87 59.70%

Fig. 4 presents the explained variance for each
construct, demonstrating how much of the variance in the
data is accounted for by constructs such as Al integration,
educational quality, economic outcomes, and others. The
highest variance is explained by economic outcomes
(65.1%), followed closely by Al integration (62.5%).

Explained Variance by Each Construct
65.1

60.2
60 58.3 2L

Explained Variance (%)

Alntegration _ Educational Quality Economic Outcomes Institutional SupportDigital Infrastructure

Constructs

Figure 4 Explained variance by each construct (bar chart)
4.3 Structural Equation Modeling (SEM)

To test the hypothesis concerning causality of Al
integration, educational quality, workforce adaptability,
and economic development, Structural Equation Modeling
(SEM) was used. Through SEM it is possible to study a
number of dependent and independent variables whereby
the paths achieved from the analysis reveal both the direct
and the mediated effects. The model examined the
moderating effects of Al integration on the quality of
education, employability and employment, and economic
development; and how the quality of education and
employability and employment intercede with the Al
integration and economic development.

Tab. 5 indicates the broken line and washed line of the
direct and indirect effects for the SEM analysis of Al
integration, educational quality, and workforce adaptability
and economic development. There is strong evidence of
significant direct effects of the independent variable Al
integration on dependent variables such as educational
quality, = workforce  adaptability and economic
development, indicated by beta values of 0.45, 0.38 and
0.40 respectively, and p values less than 0.001. Also,
human capital in the form of education and the flexibility
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of workforce plays important roles in economic
development since both parameters have high and positive
coefficients of path —0.52 and 0.48 respectively. Indirect
impacts of Al through the quality of education (5 = 0.23)
and workforce flexibility (f = 0.18) are also significant and
confirm the mediator role of both, quality of education and
workforce flexibility for the variable Al integration. As
such, these findings suggest that educational and
workforce-related factors are germane to increasing the
economic returns from Al adoption.

Table 5 SEM path coefficients and significance levels for direct and indirect

effects
Path Standard t- .
Path Coefficient | Error value Vflue Significance
®) (SE)
Al Integration — <
Educational 0.45 0.07 6.43 Significant
. 0.001
Quality
Al Integration — <
Workforce 0.38 0.06 6.33 0.001 Significant
Adaptability '
Al Integration — <
Economic 0.4 0.08 5 Significant
0.001
Development
Educational
Quality — < .
Economic 0.52 0.05 10.4 0.001 Significant
Development
Workforce
Adaptability — < .
Economic 0.48 0.06 8 0.001 Significant
Development
Al Integration —
Educational .
A < Indirect
Quality - 0.23 0.04 5.75 0.001 Effect
Economic
Development
Al Integration —
Workforce .
o < Indirect
Adaptablhty — 0.18 0.03 6 0.001 Effect
Economic
Development
Table 6 Model fit indices for SEM model
. Acceptable
Fit Index Value Threshold
Chi-Square (y*) 284.65 p>0.05
Comparative Fit Index (CFI) 0.95 > (.90
Tucker-Lewis Index (TLI) 0.94 >0.90
Root Mean Square Error of
Approximation (RMSEA) 0.045 =0.06
Standardized Root Mean Square
Residual (SRMR) 0.038 <0.08
SRMR = 0.08

24.6%

CFI 2‘
TLI z‘ ’EA < 0.08

Figure 5 Provides a summary of the model fit indices

The SEM model has been subject to descriptive fit, and
the results are presented in Fig. 5 above Power BI at the
areas of high importance across the key indices which have
been highlighted with bold labels. As for readability, the
model has achieved above-acceptable results on all of the
parameters, CFI is 95%, TLI equals 93%, RMSEA is
94.5% and SRMR is 92%".

4.4 Moderation Analysis

To test whether the level of institutional support affects
the integration of Al and economic development,
moderation analysis was carried out. Considering that this
study compared the level of Al integration with the amount
of institutional support, the analysis sought to find out
whether increased institutional support makes the positive
relation between Al and economic result stronger. The
findings provide understanding about how the amount of
institutional support within these organizations influences
the broader economic potential of Al within education.

Table 7 Moderation analysis results for institutional support as a moderator

. Standard
Path Coefficient Error tl- pl- Significance
©®) (SE) value | value
Al Integration — <
Economic 0.4 0.07 5.71 0.001 Significant
Development )
Institutional
Support — < ..
Economic 0.35 0.06 5.83 0.001 Significant
Development
Al Integration x <
Institutional 0.25 0.05 5 0.001 Significant
Support )

Tab. 7 reports the direct and moderated effects of Al
integration on the objective of economic growth. The
results show that the coefficient for the interaction between
Al integration and institutional support (f = 0.25, p <
0.001) is positive and significant; it confirms that
institutional support enhances the positive impact of Al
integration on economic development. Also, the findings
indicate that, besides institutional support, integration of
Al also has a positive impact on the economic development
(f = 0.40) and that institutional support (5 = 0.35) has a
positive impact on economic development as well. We
interpret this to say that where institutional support is high,
the economic impacts of integrating Al will be very
powerful. This underscores the need to have institutions
support the economic value of Al in the education sector.

5.0} === Low Institutional Support
—-- Medium Institutional Support
—— High Institutional Support

w w > >
o 5 =) 0

N
n

Economic Development

Al Integration Level

Figure 6 Moderation effect of institutional support on Al integration and
economic development
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Fig. 6 above presents the moderation effect of
institutional support on the association between Al
integration and economic development as indicated in Fig.
2. In fact, as Fig. 4 shows, the economic development gain
from Al integration is higher with increasing levels of
institutional support and is steeper in the High Support
condition than in Low Support or Medium Support
conditions. This goes further to show the need of enhanced
institutional support in enhancing the benefits of the
application of Al to education.

4.5 Regression Analysis

To understand the relationship between external
factors and economic development on a deeper level, a
regression analysis was conducted on the impact of control
variables such as digital infrastructure and socio-economic
indicators on economic development. The above control
variables were incorporated to isolate other factors apart
from Al integration that may impact economic
performance. The regression analysis allows mitigating the
impact of these factors on economic development
alongside Al and institutional backup.

Table 8 Regression results for control variables (digital infrastructure,

socioeconomic factors)
Variable Coef(g: fent ESrtr'c:)r;d(aSrItEi) Vatl-ue Véﬁ;le Significance
Infgsitgrﬁiltm 03 0.06 5 0;01 Significant
SOC?;(S;';:‘““ 0.28 0.07 4 0.(?01 Significant

Tab. 8 below outlines the mean square regression of
the control variables, the digital systems infrastructure and
the indicators of the socioeconomic environment on
economic development. Statistical analysis of the results
reveals the fact that both the variables have positive impact
on economic development. Hypothesis 1b for digital
infrastructure (f = 0.30, p < 0.001) highlights a high level
of importance; it indicated that countries should be
equipped with technology and digital tools for economic
improvement. Likewise, the analysis of the socioeconomic
factors supported the hypothesis by attributing a coefficient
(8 =0.28, p <0.001) to the aspects of social and economic
status, income levels, available resources, and other
economic factors. These results imply that apart from the
integration of Al and institutional support for development,
there are other factors such as the technological
environment and socio-economic conditions that influence
development in the global economy.

Regression Coefficients for Digital Infrastructure and Socioeconomic Fa
0.40

0.pa

Regression Coefficient

Socioeconomic Factors

Digital Infrastructure
Control Variables

Figure 7 Regression coefficients for control variables (digital infrastructure and
socioeconomic factors)

It also features the regression coefficients of the digital
infrastructure and the major socio-economic indicators of
the countries, relative to economic development in Fig. 7.
To indicate the accuracy of estimates confidence intervals
are provided. Digital infrastructure has a higher effect
(0.34) than socioeconomic factors (0.25).

4.6 Summary of Hypotheses Testing

The proposed hypotheses were developed to confirm
the research hypotheses on the connection between the
integration of Al technology, quality of education,
preparing the workforce for the economic revolution,
institutional support for technological advancement, and
economic growth. To confirm or reject each hypothesis,
Structural Equation Modeling (SEM) analysis and
moderation analysis were conducted to establish the
moderated mediation model. Direct and indirect impacts
were presented together with the moderating role of
institutional support, which allowed the analyses of all the
factors that can affect development on the example of Al
in education.

Table 9 Summary of hypotheses testing

Path Supported
Hypothesis Coefg)ment (Yes/No)
H1: Al Integration — Educational Quality 0.45 Yes
H2: AT Integration — Workforce
Adaptability 0.38 Yes
H3: Al Integration — Economic 04 Yes
Development
H4: Educational Quality — Economic 052 Yes
Development
HS5: Workforce Adaptability — Economic 0.48 Yes
Development
Heé: Institutional Support moderates Al
. . 0.25 Yes
Integration — Economic Development

Tab. 9 summarizes the hypotheses testing results that
are as follows: All proposed hypotheses stand truth by
supporting all hypotheses of this study. The analysis proves
that integration of Al has a stereotype effect on the
enhancement of educational quality (M = 0.45) and the
workforce flexibility (M = 0.38) which in turn positively
influences the nation's economic growth (M = 0.52 for the
educational quality and M = 0.48 for the Workforce
flexibility). Further, the composite construct of Al
integration has a direct impact on economic development
and the estimated value is (# = 0.40) further providing a
backing to the existing Al theories that call for the
implementation of Al integration for better economic
returns. The moderation analysis also backs the hypothesis
that institutional support enhances the impact of the
integration of Al to boost the qualitative index of economic
development (f = 0.25). These research findings all
provide credence to the proposed assertions that Al
integration, educational factors and institutional support
are critical in spurring economic development.

5 DISCUSSION

Consequently, the objective of this study was to assess
the interaction of Al incorporation in education and high-
quality economic development while considering
educational quality and workforce adaptability as the
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mediators, institutional support as the moderator. The
research evidence effectively validates the hypothesis that
Al-based education systems can greatly enhance economic
development when institutional blessings are being
directed towards this aim.

5.1 The Impact of Al Integration on Economic Development

The findings revealed from the SEM analysis also
supported the hypothesized direct, positive relationship
between Al integration and economic development (f =
0.45, p < 0.001). The results of this study align with the
prior research indicating that Al can help education to
democratize and inspire innovativeness, productiveness,
and flexibility within the workforce [1, 28]. As advanced
technologies in the system make education delivery
experience to be unique and dynamic, as a result, the
institutions impart the knowledge and skills required by the
learner to meet the challenges of knowledge-based
economy, hence help in the growth of the economy. In
addition, the improvement of workforce adaptability due to
Al integration (= 0.38, p <0.001) confirms the hypothesis
that incorporation of Al in education increases the
prospects for students’ readiness to accept new
technologies and obtain corresponding jobs. Continuing
education, or the ability to acquire new skills during a
relatively short period of time, is particularly important
amid continuously progressing technological advancement
and Al can be a powerful driver of that process [29]. The
data confirm that Al does improve the learning processes
throughout the course and prepares students to become
successful employees in the future, which will help shape
a more flexible and effective workforce.

5.2 The Mediating Role of Educational Quality and
Workforce Adaptability

Investigations made in this study also latch
considerable support towards the moderation of
educational quality and workforce adaptability in the
relationship between Al integration and economic growth.
Moreover, the results pointed to a significant moderating
effect of educational quality on this relationship with the
path coefficient estimate being equal to 0.52, p < 0.001.
This result supports the claim that Al can lead to increased
student achievement, better teaching practice, and ways of
delivering lessons that improve learning outcomes, all of
which are in line with Monteiro et al. (2020) [30].
Consequently, with an enhancement of educational quality,
student’s outcome is prepared for better workforce hence
leading to higher contributions towards development of
economy. Likewise, stronger workforce adaptability
supports the mediating role by showing that the more an
individual receives education with Al, the more adaptable
skills that can be valuable in the current and future labor
market, where rapid change is the norm (f = 0.48, p <
0.001). Building on the study by Sun et al. (2023) [31], this
result highlights the impact of Al in training people to be
ready for a technological upheaval that can optimize their
employability and ability to contribute to the economy.
Due to the support of flexibility, Al integration maintains
that people can learn new skills, which is essential for

sustenance of productivity and relevance of economy on
the world market.

5.3 The Moderating Role of Institutional Support

Therefore, the research hypothesis being mediated by
institutional support was partly true since institutional
support acted as a moderator in the Al integration and
economic development interaction (8 = 0.28, p < 0.001).
This research reaffirms the significance of a favorable
institutional structure in realizing the advantages of Al
assimilation. It is therefore understood that institutions that
are receptive to the visual display of resources, training and
policies pertaining to Al investment strategies are most
likely to stand to benefit from AI technologies in
educational as well as economic returns. This is in line with
past literature, cautious about the fact that sufficient
institutional support is critical for the effective integration
of Al and other innovations in education [32]. If
institutions are willing to provide enough funding to
finance Al programs, build the infrastructure to support
these initiatives, and gain the necessary strategic direction,
the benefits of Al on educational quality and the economy
are enhanced. The importance of institutional support also
implies that institutions are in different ways resource
constrained. Lack of institutional support to bring about
integration may reduce the effectiveness of Al applications
in areas where there is poor or no digital support or
policies. Reflected in the moderation analysis, the
combined effect of Al integration and institutional support
would once again amplify economic development raising
questions about institutional support for Al integration to
policy makers and education leaders.

The specific applications of artificial intelligence are
in personalized learning, optimization of teaching methods
and adaptability to courses, as well as in its positive
impacts on students' academic performance, graduation
rates and teaching efficiency. By analyzing students'
learning data, interest preferences and learning abilities,
the intelligent recommendation system builds personalized
learning paths and recommends learning resources.
Artificial intelligence technology enables learning
platforms to have adaptive capabilities, allowing them to
dynamically adjust the learning content and difficulty level
based on students' learning progress and feedback. The Al
generative algebra adaptive course determines students'
basic abilities and knowledge gaps through diagnostic tests,
and generates targeted learning paths for them. As the
students' performance improves, more complex content is
gradually introduced. Al-driven intelligent tutoring
systems can provide students with personalized guidance
and feedback to help them master complex concepts. For
example, in physics courses, ITS can determine students'
mastery of different knowledge points through initial
assessment, and then generate thematic learning paths,
provide interactive exercises and immediate feedback,
explain the reasons for errors and guide the correct
problem-solving ideas. Al can dynamically adjust the
overall difficulty of the course based on students' learning
abilities and progress. Considering the differences in
students' personal backgrounds and interests, artificial
intelligence can customize unique course content for each
student. For example, deep neural networks can be used to
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classify and predict students' interests, screen out courses
that match students' interests, meet students' personalized
learning needs, and improve students' participation in
courses and learning effects.

5.4 The Role of Control Variables: Digital Infrastructure and
Socioeconomic Factors

The study also partials out the impact of digital
infrastructure and other contextual variables which were
determined to have an impact on the level of development.
The results of the regression analysis showed that while
digital infrastructure (f = 0.34, p < 0.001 for economic
development) and socioeconomic factors (f = 0.25, p <
0.001 for economic development) are significant
determinants to support Al integration, they collectively
indicate the significance of these elements for Al readiness
index. The infrastructure that is required includes active
internet connection, relevant and fashionable digital
devices for the successful implementation of the Al-based
educational systems. In the same way, the income levels
and ability to access some of the basic resources are factors
that define how students and the institutions will tap into
the use of the new Al technologies. These findings imply
that Al capability brings significant promise for improving
the standard of education and the growth of economy, but
Al is limited by the digital structures or the global context.
Hence, these are some of the factors that policy makers
should take into consideration when developing Al for
education to enhance user’s access in educational setup.

Personalized  learning paths and  resource
recommendations can enable students to study and
consolidate knowledge more efficiently, make up for their
weak links, and thereby improve their academic
performance. Through real-time monitoring and analysis
of students' learning data, Al can promptly warn of students
who may need additional support, enabling teachers to
intervene and provide guidance in a timely manner. This
helps students overcome learning difficulties, enhance
their learning motivation and confidence, thereby reducing
student dropout rates and increasing graduation rates. By
using artificial intelligence technology to create virtual
reality or simulated learning environments, complex
problems and challenges in the real world can be presented
to students, enabling them to exercise their ability to solve
practical problems in situations close to reality. For
instance, in business management courses, by simulating
the market environment and enterprise operation processes,
students are enabled to apply the knowledge they have
learned to make decisions and solve problems.

Artificial intelligence can provide students with rich
creative inspirations and sources of inspiration. For
instance, through generative Al tools, it can offer students
inspiration and materials in areas such as creative writing,
art design, and scientific exploration, thereby stimulating
their imagination and creativity. In addition, Al can also
simulate various innovative cases and scenarios, allowing
students to learn and draw on others' innovative thinking
and methods. The online collaborative learning platform
based on artificial intelligence can provide students with a
convenient team cooperation environment, supporting
real-time communication, information sharing, task
allocation and collaborative creation among students. For

instance, Al can offer suggestions for team formation
based on students' abilities and specialties, and provide
collaborative guidance and conflict resolution advice
during the team collaboration process, helping students
better carry out teamwork learning. In the rapidly changing
economic environment, industrial structure and technology
are constantly upgrading, and the labor force needs to have
strong learning ability and adaptability. The transferable
skills such as problem-solving, innovation and teamwork
that students cultivated by artificial intelligence enable
them to learn and master new knowledge and skills more
quickly when facing new job requirements and
technological changes, adapt to different job positions and
career changes, and reduce the employment impact
brought about by technological changes.

5.5 Implications for Policy and Practice

The findings of this research have some policy and
practice implications. First, the positive correlation
between the integration of Al and economic development
implies that Al should be adopted as an addition to these
countries' and institutions' economic development policies.
The use of Al in education results in increasing the number
of qualified, adjusted, and efficient graduates that can
contribute the Generation of economic development.
Second, the primary of institutional support in mediating
the impact of Al integration demonstrates that to optimize
the benefits of Al, additional investment in institutions is
required. Last, the results highlight the importance of
retaining essential gaps concerning digital accessibility and
socioeconomic imbalances across and within nations,
primarily in the developing world. A critical factor that will
be needful to make the changes required to make education
with artificial intelligence fair for all institutions will be to
ensure these institutions have access to the technological
trappings required for the goal. Therefore, governments
and educational leaders need to help in putting these
requirements in place, but specifically this technology will
give benefits to all students and hence to the growth of the
broader economy in such locales.

6 CONCLUSION

The integration of Artificial Intelligence (AI) in
education can significantly influence high-quality
economic development. This research, underpinned by two
theoretical frameworks, explores this impact, focusing on
how educational quality and worker flexibility mediate this
relationship, and the role of institutional support as a
moderator. The findings reveal a positive link between Al
integration and economic growth, indicating that Al can
enhance workforce productivity, flexibility, and creativity
when effectively incorporated into education. This
suggests that improving educational quality through Al
technologies is crucial for developing a skilled and
adaptable labor force that can drive economic growth. The
study also highlights the pivotal role of institutions in
maximizing the benefits of Al implementation. However,
challenges such as inadequate policy support, insufficient
funding, and limited training programs can hinder
institutions' efforts to leverage Al for educational and
economic advantages. This emphasizes the need for
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governments and educational stakeholders to facilitate Al
implementation, particularly by improving access to digital
tools and technologies. Moreover, the research identifies
digital infrastructure and socioeconomic factors as
mediators in the relationship between Al and economic
development. This implies that the positive impact of Al
may be constrained in the absence of adequate
technological  infrastructure  and  socioeconomic
frameworks. Therefore, policymakers should focus on
reducing these gaps to ensure that Al integration in
education can deliver inclusive and sustainable economic
growth.

Limitations and Future Research

However, there are some limitations that must be
mentioned and which prevent this study from being free of
shortcomings. Firstly, the cross-sectional research design
hinders one to drawing causal relationships between Al
integration, educational achievement and economic
growth. The results indicate that there are substantial
relationships, but the ideas about the impact the Al in
education may have for economic growth in the long run
are exploratory. Future studies should target designing the
study in such a manner that it seems as a longitudinal study
to be able to capture shift and change after some time and
in different educational or economic system. Second, the
study targeted mainly the institutions admitting that they
already use Al in some way. This could have led to
dominance of institutions with well-established digital
resources and institutional support, in the process
eliminating chances of identifying institutions or
geographical locations of early implementing or
experiencing challenges in implementing AI. Further
studies could extend the range of organizations with
consideration of educational institutions in developing
states or territories, which have fewer chances to
implement Al technologies, to have a more profound
understanding of the challenges and prospects in Al
implementation. Regarding funding models, public -
private partnership (PPP) models could be suggested,
where governments attract corporate investment in Al
education projects while offering subsidies and preferential
policies.

Third, this study used data from students’ self-reports
on key variables of Al integration, educational quality, and
institutional support. Despite attempts to minimize the
spread of incorrect data, self-estimation has its drawbacks:
responders may under- or overstate the potential of Al due
to social desirability bias. Subsequent studies in the domain
should incorporate objective data which include
performance indicators, performance appraisals or cases,
to enhance the credibility and validity of the findings
relating to the role of Al in education. Furthermore, the
study was done on both developed and developing
countries, but did not delve into many details concerning
the cultural economic and political scenarios that may
affect the implementation of Al and the effects of the
implementation on educational and economic standards.
The studies of these contextual factors could be used in the
future research as to how these factors influence the
deployment and outcome of Al technologies in various
locations, as well as potential nature of Al to accommodate
diverse educational systems and economic climates. As for

pilot programs, it could be proposed to select
representative educational institutions in different regions
(including developing and developed countries) for Al
education pilots, and then gradually roll out the initiatives
based on accumulated experience. Lastly, this study seeks
to apply institutional support as a moderator in the
promotion of Al-based learning while other potential
moderator variables such as government policies, teacher
training programs, and public attitudes towards the use of
Al, such opportunities have not been considered. Perhaps,
other variables could be studied in the future to get a more
detailed picture of how various parties matter to the success
of Al in learning. It is suggested that a longitudinal study
be conducted to track the long-term impact of artificial
intelligence on education and its continuous influence on
economic development. It is suggested that quantitative
and qualitative research methods be combined to gain a
deeper understanding of the challenges and opportunities
of artificial intelligence integration, as well as the
experiences and perspectives of different stakeholders such
as students, teachers and educational administrators.
Considering the participation of educational institutions in
various countries, future research can explore the
moderating role of cultural factors in the application of
artificial intelligence in education and its economic impact,
providing a basis for policy-making in different cultural
backgrounds.
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