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Abstract - Artificial intelligence (Al) refers to computer
systems and machines that can perform tasks that typically
require human intelligence. Al is rapidly transforming many
industries, including education. This report comprehensively
reviews Al's current state and impact in education. A mixed
methods research design was adopted, combining qualitative
and quantitative data from surveys, interviews, and
literature analysis. The key findings indicate that Al has
brought several benefits to education, such as personalized
and adaptive learning, automated grading and feedback, and
enhanced student recruitment and retention. However, there
are also notable limitations and challenges, such as high
development costs, lack of transparency, potential bias in
algorithms, and privacy concerns over data collection. Most
research suggests Al can have an overwhelmingly positive
impact on education by automating administrative tasks,
providing customized support, and improving student
outcomes. More human-centered Al is needed to build trust
and understanding between humans and machines in
education. The implications call for increased policy
direction, frameworks, and collaboration between educators
and technologists to harness the power of Al for sustainable
education ethically.
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1. INTRODUCTION

Artificial intelligence (Al) is a concept that refers to the
ability of machines and computer systems to perform
complex cognitive tasks such as understanding, sensing,
learning, and acting, capabilities that are possible only by
humans with the help of cognitive processing (Chen et al,,
2020). Al is a technology that has taken a front seat in how
we go about our daily lives without realizing it, from virtual
assistants like Siri to the recommendation systems on Netflix
and Spotify. Al's market size, which has grown
expoexponentiallyrom merely bia g $93.5 billion in 2021,
would surpass $1.4 trillion by 2028 (Emergen Research,
2022).

Alis applied in diverse ways in education - from automating
administrative processes to providing adaptive, personalized
learning platforms, virtual tutors, and predictive analytics.
The COVID-19 pandemic forced schools to shift online and
has also catalyzed rising investments in education
technology and Al, emphasizing their increasing relevance.

This paper examines the impact of Al on education, focusing
specifically on online education and marketing management.
The following section presents a literature review and an
overview of the research methodology. The key results and
discussion analyze Al's significant advantages and
educational limitations, evidenced by current research.
Finally, the conclusion summarizes the implications for
theory and practice, highlighting priorities and
recommendations to guide the future progress of Al in
education.

2 Literature Review

2.1 Definition and Conceptual Framework of Al in
Education

Artificial intelligence broadly refers to any computer system
that engages in tasks that have historically required human
cognition and judgment (Shen et al, 2021). Kaplan and
Haenlein (2019, p.15) define Al as "a system's ability to
interpret external data correctly, to learn from such data,
and to use those learnings to achieve specific goals and tasks
through flexible adaptation." The system's ability for
rationality, creativity, generalization, and continuous
improvement differentiates Al technologies from traditional
rule-based software.

When applied in the context of teaching and learning, Al in
education refers to the design, development, and application
by computer systems "that are adaptive, can enhance human
intelligence, demonstrate cognition and behave rationally
engaging with teachers and learners in meaningful learning
experiences" (Zawacki-Richter et al, 2019, p.183). The
multidisciplinary intersection between Al, psychology,
linguistics, and education has created the emerging field of
artificial intelligence in education (AIED) (Chen et al., 2020;
Roll & Wylie, 2016). AIED focuses on understanding how Al
techniques can promote personalized and lifelong learning,
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enhance human capabilities through intelligent technologies,
and ensure Al is human-centered, ethical, and trustworthy
(Yang et al,, 2021). Major application areas span intelligent
tutoring systems, virtual facilitators, adaptive learning
environments, assessment engines, augmented reality for
training, and Al for administrative tasks like grading,
proctoring assessments, creating predictive models, and
improving efficiency (Alam, 2021; Chassignol et al.,, 2018).

Al in education reflects a paradigm shift towards more
student-centered learn- ing while enabling teachers to focus
more on higher-order thinking and interpersonal tasks
(Popenici & Kerr, 2017).

2.2 Historical Development and Current State of Al
in Education

The genesis of AIED emerged in the 1970s when carbon
copies of expert systems and chatterbots provided
simulations of knowledge and interaction from domain
experts and teachers (Zawacki-Richter et al, 2019).
However, Al recently began to gain momentum within
education due to limitations in big data, algorithms, and
hardware. The exponential growth of educational data from
learning management systems, massive open online courses
(MOOCs), and weblogs have removed this barrier and
unlocked new possibilities.

Powerful machine learning algorithms leveraging neural
networks, natural language processing, computer vision, and
predictive modeling can now process these vast datasets to
uncover deep insights and patterns for improving
educational outcomes (Zawacki-Richter et al, 2019).
Demand is also accelerating for Al solutions as education
seeks to expand access, equity, affordability, and quality
amidst grow- ing complexity driven by increasing
globalization, immigration, and unemployment (Pedro et al,,
2019).

Current applications of Al in education include innovative
content, virtual teaching assistants, personalized and
adaptive learning platforms, student performance
prediction, automatic process optimization, cheating
detection in exams, career guidance systems, augmented
writing tools, and conversational agents thatanswer student
queries (Alam, 2021; Chassignol et al., 2018). Global edtech
investments have tripled since 2019 (Metaari, 2022), helping
schools scale Al adoption. Notable industry examples include
Carnegie Learning, Century Tech, ALEKS, Third Space
Learning, Century, Quizlet, Knewton, Khan Academy, Nested
Al, and Cognii.

2.3 Synthesis of Existing Research

Several literature reviews have synthesized Al applications,
trends, and educational impact. Chen, Chen, and Lin (2020)
systematically reviewed 129 studies on AIED from 1998 to
2019, finding most solutions focused on providing learning
support, feedback, and scoring performance. Intelligent

tutoring systems demonstrated effectiveness for
personalized guidance, though they faced challenges in
terms of development costs, user trust, and scalability
beyond one-to-one learning. Al-enabled scoring systems
provided more objective, consistent, and timely feedback
than human grading, though errors could occur due to the
black-box nature of algorithms.

Yang et al. (2021) emphasized the need for more human-
centered Al design and Al transparency, accountability, and
mobility in education. Zhai et al. (2021) reviewed 217
articles confirming the positive effects of Al on teaching and
learning but highlighted the need for more multidisciplinary
perspectives in existing literature. Alam (2021) also argued
that most studies evaluate Al prototypes, not real-world
impact, while school adoption needs to be higher, indicating
the need for frameworks that bridge technological
possibilities with pedagogical requirements.

Examining the specific phenomenon of learning analytics,
Kennedy et al. (2020, p.7) defined it as "the measurement,
collection, analysis, and reporting of data about learners and
their contexts" to improve student success. When boosted by
Al and Machine learning lea,rning analytics leverage pattern
detection and predictive modeling to transform educational
data into actionable insights (Viberg et al, 2020). For
instance, Al can track real-time student engagement levels
via facial recognition during classes or nudge those at risk of
failing assignments by analyzing cumulative behaviors on
past academic performance, internet browsing, library
access logs, etc.

2.4 Identification of Gaps in Literature

While interest in Al applications in education has surged
over the past decade, gaps remain around adoption barriers,
challenges, and impact on actual learning experiences and
outcomes. Much focus has centered on exploring
technological capabilities with limited critical analysis of
long-term societal implications (Cox, 2021). Most literature
also originates from technical fields like computer science
rather than inter-disciplinary perspectives spanning
learning sciences, pedagogy, and philosophy that evaluate
the holistic influence on students and teachers (Chen et al,,
2020).

Despite increasing prototyping, few rigorous evaluations and
pilots have been conducted to demonstrate scalable real-
world impact across diverse educational settings (Alam,
2021; Yangetal, 2021). To summarise, critical gaps include:

1. Shortage of studies evidencing actual improvements
in student learning outcomes

2. Limited critical analysis of long-term societal impact
and risks

3. Need for conceptual frameworks and adoption
roadmaps tailored to education.
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4. Lack of interpretation from an interdisciplinary
learning sciences perspective

5. Scarcity of large-scale impact evaluations and pilots
for AIED solutions.

3 Methodology

A mixed methods research paradigm was adopted for this
study, combining qualitative data from literature analysis
and expert interviews with quantitative survey data. This
pragmatic approach harnesses the strengths of both
methodologies to enable a deeper examination of Al's impact
on online education and marketing management from
pedagogical, technological, and ethical viewpoints.

3.1 Research Design

Qualitative content analysis methodology was applied to
code and synthesize data from literature and interviews,
interpreting expert opinions. Quantitative descriptive
analysis of survey data provided supporting numerical
statistics evidencing actual adoption rates, effectiveness, and
challenges of Al in education; by triangulating multiple
sources, the mixed methods design aimed to bolster
reliability and achieve comprehensive, multidimensional
insights on Al's impacts.

3.2 Data Collection Methods

e Literature analysis: Recent empirical studies on Al
in education over the past five years were
examined, applying inclusion criteria of being
published in peer-reviewed scholarly journals and
relevance to the scope of Al capabilities and impact.

o Expert interviews: Semi-structured interviews
were conducted with ten industry thought leaders
across education technology, policy, and academia
to capture informed perspectives on Al

e Online surveys: Questionnaires were distributed to
500 educators across K-12 and higher education
institutes to quantify Al adoption rates and discern
key factors influencing integration.

3.3 Data Analysis Methods

The methodology for this project was a combination of
content and statistical analysis. Content analysis in the form
of hermeneutic reading of literature and interviews using
coding was used to derive themes and, ultimately,
conclusions from the material. Statistics was the form of
moving from the general to specifics in generating themes,
that is, moving from the percentage of time the population
spent in Al discussion to higher and higher percentages
spent in that discussion, for example, 90%. General or
descriptive statistics included percentages, means, and
standard deviations for survey data. The constant

comparative method was employed to compare and contrast
the qualitative and quantitative findings. Results gathered by
these means provided a robust argument given the study's
goal of providing policymakers with practical, evidence-
based guidance for how Al might impact and could be used
in future education strategy.

4 Results and Discussion
4.1 Advantages and Possibilities of Al in Education

Integrating Al in education has introduced various benefits
spanning operational efficiency, personalized learning, and
enhanced student outcomes.

4.1.1 Improving Administrative Efficiency

Automation of manual processes: Al assists much exciting
work and costs viding automation of document processing,
applicant screening, chatbots answering admission and
enrollment FAQ, etc, where Colleges can allocate the savings
to high-value work (Huang et al,, 2021).

Optimizing predictive decisions and resource
allocation: Al is a great help to optimize predictive decisions
and is an excellent assistance in planning intelligent
decisions such as Al algorithms, data following of student
performance through Learning Management Systems (LMS)
or Big data, institutional data warehouse through which
institute can take important decision for upcoming students
demand, which subjects should be run, what budget should
be provided on scholarships, etc. (Popenici & Kerr, 2017).

4.1.2 Fostering Personalized and Adaptive Learning
Experiences

Matching user interests and needs, this strategy can also
provide customized content recommendations, which
empowers individual learners to learn autonomously (Zhai.
etal,, 2021). This strategy allows learners to keep pace with
the right level of instruction by identifying knowledge gaps
and misconceptions in an ongoing way and providing the
required material to fill the gaps individually (Van der Vlies
& Vincent-Lancrin, 2020). Unlimited on-demand virtual
tutors to help understand the problems (Yang et al,, 2021).
For example, gamification and immersive learning
environments such as virtual reality also can enhance
learning motivation, student engagement, etc. (Alam, 2021).

4.1.3 Enhancing Learning Outcomes and Employability

e Intelligent ordering of lessons where Al can identify
skill gaps and reduce repetition Grading that is
rapid, reliable, efficient, and involves less scorer
variability through the use of Al (Chen et al., 2020)

e Scaling feedback that personally aids student
mastery and concept comprehension (Sharmaetal,,
2021)
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e Systems for career directions that match student's
strengths and attributes to the workforce (Zawacki-
Richter et al., 2019).

4.2 Limitations and Risks of Al in Education

However, multiple studies also evidence notable limitations
and concerns over Al adoption.

4.2.1 High Development and Training Costs

e Huge initial investments are required in order to
produce detailed datasets, infrastructure, as well as
specialized artificial intelligence and machine
learning knowledge and skills, which might not
provide the desired impact (Pedro et al., 2019)

e Continual costs of maintaining the system and
updating it as newer data becomes available and
training new models (Popenici & Kerr, 2017)

e Internal competence by reskilling the staffing in
artificial intelligence or dependent on external
EdTech companies (Lee, 2020)

4.2.2 Lack of Transparency and Explainability

e The inability of Al to explain why it came up with a
specific prediction or conclusion is also known as
the black box effect (Rajasingham, 2009).

e Humans can oversee and account for Al's autonomic
decision-making (Cox, 2021).

e Al is only as good as the data it has been fed- for
example, Al could acquire racial and social biases by
learning from historical data and, as a result, explain
Van der Vlies and Vincent-Lancrin.

4.2.3 Negative Implications for Employment and
Inequality

e Faculty members see the promotion of
massification and its threat to faculty jobs and task
control in automated teaching and assessment
(Zawacki-Richter et al., 2019).

e Thereare several references to possible digital (dis)
advantages to students who have access
to/capabilities in using the systems (Pedro et al.,
2019).

e By some accounts, the potential blurring and even
increase of the gap between sound and poorly-
equipped institutions (Sharma et al.,, 2021).

4.3 Impact of Al on Online Education and Marketing
Management

The analysis reveals that Al profoundly enhances
operational efficiency, learning personalization and student
outcomes  within  online  education. = Automated
administration of admissions, enrolment, tuition payments,
etc, tackle rising complexity from surging global enrolments
in flexible learning (Rajasingham, 2009).

Virtual teaching assistants, intelligent course sequencing,
and adaptive learning content boost retention and
completion rates, while predictive analytics strengthen
enrollment management and dropout identification (Pedro
etal,, 2019). In marketing management, Al optimizes digital
campaigns and funnel analysis while learning analytics gives
unparalleled insight into student behaviors and influencers,
guiding recruitment and positioning decisions (Kennedy et
al,, 2020).

However, a lack of transparency around data usage and the
tendency to see students as metrics risks undermining
human relationships that are foundations of positive
learning environments (Lewis, 2021). Striking a balance
between scale efficiencies from automation and preserving
meaningful human interaction is critical for ethical Al
adoption.

5 Conclusion

AI/ML enabling technologies are transforming online
education in the automation of repetitive tasks, data-driven
decision optimization, personalized learning at scale, and
enhanced student outcome(s). Intelligent systems can
expand access, affordability, equity, and quality of education
to unlock the human potential globally (Zawacki-Richter et
al, 2019). However, Al technologies also raise several
significant risks, thereby necessitating the development of
more trustworthy, human-centered systems that augment,
rather than replace, humans. These risks include
transparency, bias, inequality, employment, ethics, and
human well-being (Hwang et al., 2020).

Achieving the potential of Al depends on partners from a
wide range of technological, learning, and policy disciplines
who work together to develop appropriate governance,
including frameworks that balance innovation opportunities
with ethical obligations (Shen et al, 2021). Similarly,
education institutions must balance scale efficiencies from
automation and preserve human relationships fundamental
for positive learning cultures (Lewis, 2021). Further pilots
that can demonstrate the scaled impact on jobs, skills, and
educational outcomes will build confidence for the broader
adoption of Al and also show where to focus. The tool is
always in service of societal progress; human-centered
systems that support rather than disrupt human growth are
critical.

© 2024, IRJET | ImpactFactor value: 8.226

ISO 9001:2008 Certified Journal | Page 2260



JET Volume: 11 Issue: 05 | May 2024

’, International Research Journal of Engineering and Technology (IRJET)
/4 www.irjet.net

e-ISSN: 2395-0056
p-ISSN: 2395-0072

6 Future Scope

Multiple promising applications warrant deeper ongoing
exploration as Al in education matures, including:

models
with

e Hybrid Al-human teacher
automated personalization
connection

blending
emotional

e Leveraging extended reality for experiential
learning, simulation training, Ethics frameworks,
and policies guiding responsible Al adoption.

e Tools democratizing Al for ease of use by educators
with low technical skills Solutions enhancing
inclusion for disabled, remote, or economically
marginalized students

e Impact on 21st-century skills and Employability
from emerging jobs and Industries Implications for
Organizational culture, workforce productivity, and
Professional identities.
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