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ABSTRACT

The study addressed the role of artificial intelligence applications in enhancing educational and learning
strategies in higher education, by improving administrative functions; raising the efficiency of scientific
and cognitive capabilities, and developing scientific research, in an improved educational environment,
in addition to revealing the potential obstacles that accompany the process of using electronic machines.
The study concluded that artificial intelligence has an effective role in enhancing and improving the
performance of higher education institutions, which made the learning process more efficient, so there is
an urgent need to raise awareness among stakeholders in education about the importance of using
artificial intelligence applications in teaching and learning strategies, and not to make challenges an
obstacle in employing human resources. The study relied on the descriptive analytical method to reveal
the role of artificial intelligence and its applications in developing human capital in higher education
institutions.

1. INTRODUCTION

The world is witnessing tremendous developments in information and communication technology, which has become the
focus of attention for educators in higher education institutions[1]. Al is a simulation of human intelligence through the use
of electronic machines and computers[2]. It involves many applications that are widely used by both educators and
students[3]. Therefore, employing Al applications in higher education has become a fundamental objective in developing
both intellectual and cultural human capital[4]. This study explores the concept of Al, its characteristics, and the reasons for
interest in it, in addition to interacting with the positive impacts of Al on higher education institutions and addressing the
challenges faced in improving productivity efficiency[5]. Despite the progress made by some higher education institutions
in enhancing human capital efficiency, many countries face significant challenges in using AI[6]. This study aims to exploit
the positive aspects of optimal machine intelligence use in developing the scientific and cognitive skills of higher education
affiliates. The study seeks to promote and encourage educational institutions to effectively and safely use Al technology in
higher education, ensuring the desired quality of higher education[7]. It aims to provide a platform for discussion and
interaction among experts and specialists in Al and higher education, highlighting a range of challenges and contemporary
transformations as Al fields witness massive and rapid advancements[8]. These advancements, particularly in health,
administration, and education, can be leveraged to align with general strategies for human resource development in light of
the digital age's demands and the community's needs for sustainable development[9][10]. The study aims to achieve the
following objectives:

1. Increase awareness of the importance of Al technology and ensure the quality of higher education.

2. Identify challenges and problems hindering the use of Al technology in higher education and find possible solutions.
3. Enhance collaboration between higher education institutions in developing Al technology.
4

. Highlight opportunities, challenges, and ethics encountered by Al technology users in improving higher education
quality.
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5. Encourage scientific research, foster technological development, and promote innovation in Al by developing human
capital and improving productivity efficiency.

2. RELATED WORK

The term "Artificial Intelligence" refers to a collection of systems or devices that mimic human intelligence to perform
specific tasks, which in tumn help improve themselves based on the information they gather. Al emerged during the 20th
century, and it has been defined by many scholars in various ways. Some define it as the science of computer engineering
that uses specific algorithms[11]. The first person to coin the term "artificial intelligence" was the American scientist John
McCarthy in 1956. He defined it as the science of engineering intelligent machines, specifically computer programs, that
simulate the way the human brain works, deciding, and acting like humans[12]. The Italian philosopher Niccolo Machiavelli
mentions that there are three types of artificial intelligence: the first understands things on its own, which he considers
excellent; the second appreciates what others know, which he classifies as good; and the third fails to understand things on
its own, which he deems useless. Some scientists believe that Al surpasses human intelligence in some areas, as it can solve
complex problems in a short time that might take humans years to resolve[13]. Based on this, artificial intelligence is
essentially a system that simulates human thinking in its actions and sometimes even surpasses it. However, not all software
that operates based on a specific algorithm and performs predefined tasks can be considered Al. Artificial intelligence is
attributed to computer systems that can learn, gather, analyze data, and make decisions based on this analysis, mimicking
human thinking. Thus, modern developments in Al herald a new era for many other technologies. For example, Al can
improve cloud technology, just as cloud technology contributes to Al development. The combination of the two can change
how data is stored and processed. Al also plays a role in biotechnology, where machine learning offers a significant
opportunity to make drug discovery cheaper and faster[14]. Al can provide solutions to some of the most pressing issues
facing modern society, from clean energy to cancer and diseases. Al manifests in various forms, such as:
o Al robots are used to understand scientific problems more quickly, providing more efficient answers.
o Al analysts use it to process significant amounts of textual data to improve the quality of educational services.
e Recommendation engines can offer personalized program suggestions based on user preferences.
o Al's strength lies in its ability to think at a superior level, analyzing data rather than being tied to a specific form or
function.
Although Al may present images of high-quality human-like robots, its goal is not to replace humans entirely but to enhance
human capacities and contributions more efficiently. Given these insights, Al has become a broad term encompassing
application that performs complex tasks that previously required human intervention, such as online customer interaction.
Often, this term is used interchangeably with its subfields, which include open electronic education[15]. To derive full value
from AL, many interdisciplinary higher education institutions are investing in data or information using scientific and research
methods to extract scientific value from the data collected[16]. Al is frequently used to perform various tasks carried out by
users. Hence, it is crucial to be fully proficient in computing, statistics, and data analysis to develop applications that help
achieve the user’s goals. The fundamental principle for anyone wishing to use Al is the ability to interact with electronic
computing tools and handle various properties to collect information and reach results in a way that mimics creative and
innovative thinking in making strategic decisions[17]. Thus, the goal of Al systems is to develop systems capable of solving
complex problems in ways like logical reasoning and inference in humans. Some scientists believe that the initial concept of
Al emerged in the 1940s, reaching its current state due to the convergence of the following factors:
1. The availability of large amounts of data and their sources, allowing the flow of information faster than humans can
process.
2. Cloud computing technology has helped reduce production costs and increase productivity by speeding up the handling
of large amounts of data through Al-enhanced systems with parallel processing.
3. The rise of social media platforms has fostered open-source communities, providing many advantages, which have
helped boost cognitive knowledge.
4. The abundance of open-source programs and data has driven many to adopt AL
These factors demonstrate that Al can add significant value to work by:
1. Providing a more comprehensive understanding of data handling.
2. Relying on predictions to uncover cognitive complexities.
3. Enhancing institutional performance through Al technology.
4. Understanding data on a scale unattainable by humans.
5. Using language and terminology recognition to analyze, interpret, and evaluate texts.
Al is a type of development that encompasses a set of technologies, including machine learning. Al has the potential to bring
about an informational revolution that helps improve the management and employment of human capital, while also
enhancing cooperation and communication among users[18]. One of Al's main advantages in higher education is its ability
to adapt to individual and group learning styles, using platforms that help build creative and innovative capacities. Al enables
users to perform their administrative and educational tasks through multi-purpose servers. Al technology employs big data
for analysis and forecasting, handling human tasks across various intelligent applications in different fields. This has played
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a significant role in digital transformation[19]. It is a combination of physical, digital, and biological sciences that seeks
more efficient and faster ways to accomplish required tasks. Al and machine learning are becoming essential parts of our
daily lives. For instance, scientists in the healthcare sector predict that Al can detect heart attacks before they occur and even
perform complex surgeries. Additionally, Al can distinguish between life-saving and ineffective drugs. In the automotive
industry, scientists foresee smart, driverless cars that will map out their 3D environment and drive themselves. There are
many other fields where Al is entering, such as scientific search engines, voice command applications, weather forecasting,

ATMs, and graphic design applications. Therefore, Al technology in higher education is one of the greatest developments

in the field. Experts and scientists have placed their hopes on Al to access information as quickly as possible by using

applications and algorithms to verify the information's accuracy[20]. Moreover, this process has significantly advanced
human development. Al has many advantages, including:

e Lack of emotions: Al systems are entirely emotionless, unlike humans, whose emotions and moods can negatively impact
their performance and decision-making. These systems operate with logical thinking, making decisions objectively and
quickly.

e Continuous operation: Electronic machines can work non-stop, with high productivity regardless of environmental or
geographical conditions, unlike humans, who are significantly affected by them.

e FEasing daily life: Al has provided several essential applications that have made our lives easier in various scientific,
experimental, economic, and other fields. The smartphone is the best example of this.

e Repetitive tasks: Al systems are used in repetitive tasks.

e Health care: Al systems have made significant contributions to human healthcare through simulation devices that help
detect neurological disorders and radiation surgery applications that assist in removing tumors without harming
surrounding healthy tissue.

e Data processing: Al systems can process, analyze, and store massive amounts of data with high accuracy.

e Reducing errors: Al provides high precision, reducing the margin of error during task execution.

e Speed in offering guidance: Some Al applications provide advice and consultation to their users quickly.

There are three key factors that confirm the importance of Al in our daily lives:

e AT’s superior ability to compute and analyze texts, data, and information.

e Al's rapid response to scientific predictions thanks to advanced automated tools that classify data, enabling institutions
to easily collect, store, and process data. Some institutions can even create Al algorithms to use in training and
qualification with greater accuracy, thereby reducing reliance on human labor in many cases.

e Al provides high-tech applications that help make decisions better and faster.

The Impact of Artificial Intelligence on Human Development:

The concept of development is one of the most important contemporary global concepts in human life. It emerged primarily
after World War I1, referring to the process of bringing about fundamental changes in human societies. Development signifies
the advancement of society and the transition from a static state to a higher and better position, utilizing latent potentials.
The United Nations defines development as "a set of processes by which the efforts of both local communities and
governments are directed to improve the economic, social, and cultural conditions of communities to help them integrate
into the life of nations and contribute to their progress as much as possible[21]."

As for human development, it is defined as "the continuous growth of humans beyond other creatures according to natural

laws and cosmic principles, quantitatively and qualitatively, leading to elevation toward building human civilizations."

Human happiness can only be guaranteed through a firm belief and psychological conviction subject to mental growth and

development. Thus, development should create a conducive environment for work and practice, both individually and

collectively, aiming to develop complete cognitive capabilities and provide opportunities for leading a productive life that
meets their needs and interests. Consequently, human development focuses on developing human capacities through training,
education, and improving health or cognitive skills[22].

Human development is defined as "the development of individuals, or the utilization of strengths to improve social and

economic life in terms of motivating people and providing qualitative and quantitative educational services, or investing

available resources such as time, money, effort, and relationships by applying the theory of social development." In summary,
human development is the process of expanding human capabilities so that they can lead healthy lives in terms of knowledge
and acquire the necessary resources to maintain an adequate standard of living.

The term refers to the unique characteristics of human thought, which are often used in knowledge creation as a practical

guide for developing mental skills and capacities. This contrasts with physical work, which depends on productivity factors

related to cognitive abilities, such as speed of comprehension, execution, and quality. Efficiency can be defined as:

- The ability to expand knowledge generation through the quality of experience, increasing efficiency with training and
education. This understanding leads to the investment of private human capital. Here, the economics of low productivity
are replaced by the economics of self-development.

- Knowledge sharing and exchange among individuals and groups working within an organization, provided that this transfer
does not prevent its use except in accordance with established regulations and rules.
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The terms "knowledge" and "efficiency" are often used more broadly, including the ability to develop further cognitive
capacities such as motor skills, technical abilities, and comprehension. Skill development depends on the ability to apply
practically in a specific field. Some economists view "efficiency” or "capacity" as interchangeable terms that change
according to environmental conditions. For example, knowledge equals intellectual capital, and emotional equals emotional
capital, and both equate to reputation and non-material value. Human capital is of great importance, particularly in countries
striving for progress and growth and aiming to eliminate surplus labor. These countries generally have higher birth rates due
to prevailing climatic conditions, making surplus labor one of the most abundant human resources. This raw human resource
can be transformed into human capital through effective inputs such as education, health, and the building of ethical values.
Therefore, these countries seek to convert raw human resources into highly productive human capital through these inputs,
a process akin to knowledge creation, to move away from ignorance. In light of this, the problem of material capital scarcity
can be resolved by accelerating the growth rate of human capital with private and public investments across all national
sectors[23].

In this context, material capital is an effective tool for promoting economic growth in every country. On the other hand,
human capital is a tool for promoting comprehensive national development. Human capital is directly linked to human
development. Thus, when human development is present, qualitative and quantitative national progress becomes a necessary
endeavor, particularly in light of international changes. This importance becomes evident in all economic, social, intellectual,
and cultural programs. For comparison and evaluation, economic development plays an active role in the progress of society.
Accordingly, the United Nations publishes annual reports on human development in various countries, confirming that
human or intellectual capital is a factor in the progress and growth of nations. It is also a blend of scientific progress, which
in tumn helps increase national income. For example, life expectancy reflects the health level of a country's population, the
education index reveals the level of education and literacy rates among the population, and the income index indicates the
population's living standards. If all these indicators show a positive upward trend over a long period, they result in an upward
trend in the human development index. Therefore, human capital is developed through all levels of spiritual and material
life. As a result, the components of the human development index—Tlife expectancy, education, and income—are directly
related to human capital formation. Thus, the human development index is a positive correlation indicator between human
capital formation and economic development. As the human development index rises, human capital also increases,
responding to improved education, health, and other factors. Conversely, if the human development index declines,
individual income also decreases. This is evident in developing societies where human capital has failed to be properly
directed in many higher education institutions. Thus, the human development index reveals that improving human capital
efficiency increases knowledge creation and, consequently, individual income in society. Therefore, human development is
the solid foundation for a sustained process of building society over a long period[23].

3. GROWTH OF HUMAN CAPITAL

Human capital differs significantly from material capital due to its unique cumulative growth characteristic. Unlike material
capital, human capital grows steadily over long periods, as its foundation is built on leveraging economic, social, educational,
and health wealth inputs[24]. With the qualitative development of current and future generations, human capital growth will
accelerate. Educational and health input create more productive effects on the next generation, enabling the next generation
to surpass the current one. In other words, the productivity of the next generation will exceed that of the current one[25].
Thus, the growth rate of human capital in the next generation occurs more rapidly than in the current one. This is the
cumulative growth of human capital, resulting from the high quality of the workforce in the next generation compared to the
previous one. Human development relies on human capital, and the institution's goals can only be achieved through the
interaction of human capital with the institution's vision and mission by engaging in the following main activities[26]:
1. Knowledge creation in activities requiring cognitive growth.
2. Collaboration in activities involving more than one employee.
3. Operations: organizing knowledge-based activities and collaboration between the organizational structures of the
institution.
The post-industrial revolution era witnessed the rise of the importance and power of material capital, which dominated the
concept of capital from the industrial revolution until approximately the mid-21st century. However, with the advent of the
information technology revolution and the growing importance of modern technology as a technical unit of wealth,
knowledge gained prominence as a human unit for building creative capacities, experiences, skills, and individuals' abilities
to generate knowledge wealth. This shift led to a new concept known as "intellectual capital"[27]. In light of the
developments in modern technological concepts and advancements in knowledge and technology, new functional
components have emerged that focus on the investment in intellectual capital[28]. This shift involves the evolution of
traditional normative values into new methods for managing thought through the development of skills and cognitive
abilities. It also emphasizes the individual’s and society’s affiliation with their intellectual and moral systems, as well as the
values that organize relationships among community members. Intellectual capital is one of the key elements in knowledge
management within organizations, academic institutions, or corporations. It includes identification, measurement,
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evaluation, maintenance, and development of resources within an organization. Thus, intellectual capital has become an
important variable, significantly influencing the success or failure of an institution, especially knowledge-based ones, as it
directly impacts the organization's value and competitiveness in the labor market[29]. This growing importance has led
stakeholders to pay increased attention to intellectual capital. The components of intellectual capital include human capital,
which refers to the organization’s human resources, including the knowledge that can be transformed into behavioral value.
Structural capital involves the development of the institution’s infrastructure. Business assets represent the organization’s
structural capital used to create value through its operational processes[30]. Intellectual assets, which encompass the
intellectual property of an organization, provide legal protection through intellectual security or intellectual property rights.
Significant efforts are being made to develop metrics and indicators to evaluate intellectual capital within institutions. Despite
progress in this area, there remains disagreement among experts about these metrics, highlighting the need for further
development and improvement, especially using artificial intelligence. In addition to intellectual capital, several functional
components play a role in human capital investment. These include human resource management, which plays a vital role
in technological and knowledge advancement globally, particularly in developed nations[31]. Key elements include
employee lifecycle management, strategic planning, efficient service delivery, employee engagement, and fraud detection,
all crucial for effective human capital management. Talent management is another essential area in institutions, focusing on
acquiring, developing, and retaining talent through innovative methods. This includes talent acquisition, performance
evaluation, career development, and succession planning to prepare for future leadership roles. Learning and development
are also critical to ensure that both new and experienced employees maintain their skills through Al-based learning systems.
Workforce management aims to reduce manual operations and improve efficiency using Al technologies[32]. Additionally,
rewarding employees plays a key role in retaining talent and promoting ethical values. Strategic training, development, and
recognition programs ensure data accuracy and help address current and future challenges in higher education, especially in
a constantly changing global environment. However, several threats to human capital investment exist. These include poor
planning, unbalanced development, limited employment opportunities, absenteeism, and poor time management, all of which
hinder productivity. There is also a lack of clear knowledge programs, insufficient research, and a shortage of competencies
that negatively impact human capital investment[33].

4. CONCLUSION

Despite the advantages of artificial intelligence, it has notable disadvantages. Al lacks creativity, as it operates within
predefined frameworks and cannot think outside the box. Over-reliance on Al can also lead to users neglecting their critical
thinking skills, and Al struggles to understand and implement ethical values, making it challenging to integrate ethical
considerations into Al systems. Al also faces several challenges in higher education, including a decline in trust, difficulties
in analyzing human emotions and behaviors, language challenges, and cybersecurity risks. Al’s inability to grasp ethical
values and biases further complicates its use in this field. In conclusion, Al holds the potential to revolutionize intellectual
and cultural processes in higher education institutions, making operations more efficient and specialized. However, educators
must recognize Al’s challenges, including potential biases and over-reliance on technology. By utilizing Al responsibly and
ethically, higher education institutions can promote behavioral values and foster an environment conducive to intellectual
and cultural skill-building. To maximize AI’s benefits, higher education institutions must adopt new approaches to Al
applications, and governments should contribute to Al system development. Focus should be placed on training, aligning
institutional needs with labor market demands, and creating legal frameworks to regulate AI’s role in these processes.
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