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Abstract: This paper examines the emergence and
evolution of Al virtual tutors in higher education:
simple educational assistants to interactive learning
systems for enhancing personal learning. The shift from
regular to adaptive learning systems by means of
integration of Al virtual tutors provides tailored
instructions coupled with instant feedback. With ever-
increasing advances in Al, virtual tutors are
increasingly becoming mediums of augmenting
students’ engagement and providing analytics with
instant support in real-time. The potential future of Al
virtual tutors will be discussed, along with the
integration of new technologies such as virtual and
augmented reality into virtual environments.
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1. INTRODUCTION

The higher education landscape is witnessing a vast
disruption from rapid technological enhancements.
Al virtual instructors now change the way students
take part in learning. It is actually a sophisticated
technology made to assist, guide, and support
learners through very personalized, adaptive, and
interactive experiences. Advanced algorithms are put
into place to assess various learning needs and deliver
different content accordingly, thereby enhancing its
accessibility, flexibility, and adaptability to various
ways of learning.

The development of Al virtual tutors in higher
education has been marked by several milestones,

from the first deployment of basic Al assistants to the
present integration of advanced technologies like
machine learning, natural language processing, and
data analytics. These developments have opened up
Al-driven technologies that help students overcome
urgent academic problems while fostering long-term
academic improvement and success. Given the
growing use of institutions in their teaching practices
to include Al, the possible impact of virtual tutors
towards educational outcomes has become more
discernible.

This is related to mainstream directions of
personalized learning, utilizing technology to support
the learner's individual needs for increased
engagement, retention, and success. There is
promising innovation in the future of Al virtual tutors
with the arrival of technologies like AR and VR,
which may better the experience of immersive
interaction in learning. It represents a key area of
research into the effects of advancements in Al upon
the future of higher education, with new avenues
opening up for both educators and learners.

1.1 Understanding and Defining Al Virtual Tutors:

Al virtual tutors are computer software that is
designed to provide distinct learning experiences for
students. Such virtual tutors use artificial intelligence
algorithms to build their lesson plans and teaching
strategies to respond to the needs and pace of each
learner by providing real-time value insights and
feedback. There are numerous authors, such as
Michael Feldstein and Phil Hill who have researched
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the use of Al virtual tutors to improve students'
performance and engagement in online learning
(Feldstein & Hill, 2020). The utilization of Al virtual
tutors in the classroom has been found to improve
test scores and to better satisfy the learning process
among students as compared to those who did not
employ such technology (Jiang et al., 2019).
Artificial Intelligence Virtual Tutors are computer
programme devised for offering personalized
coaching and facilitation to any individual
undertaking multiple disciplines. Here, such virtual
tutors in computing exploit machine learning
algorithms about learner details, preferences and style
so to tailor lessons for different tasks, accordingly.
According to Ahmed Awad an Al virtual tutoring
approach whereby it "exploits techniques of machine
learning for adjustment of teaching practices for
responding individually to student demands"There
are no sources in the current document. (Awad 2018).
Another definition from John Sweller defines these
tutors as "sophisticated systems that can simulate
human-like interactions and provide real-time
feedback to enhance the learning experience"
(Sweller, 2020).

1.3. The Development Timeline of Intelligent
Tutoring Systems:

1950s-1960s: Initial Development

1956: Allen Newell and Herbert A. Simon created the
notion of artificial intelligence, and this was the base
foundation for ITS.

Early Al research on machine learning and computer-
based teaching systems starts; no formal ITS are
established during this period.

1970s: Conceptual Formulation and First Prototypes
1970: The emergence of CAl marked a transition
toward using computers to teach.

1972: The earliest ITS, SCHOLAR developed by
Robert M. Tierney and Seymour Papert to teach
geography with providing answer feedback to the
learners

1975: PLATO, developed in 1975 at the University
of Illinois, is a landmark program for educational
purposes.

1979: Tutoring Systems: A Cognitive Science
Approach Richard C. Atkinson, and Richard W.
Shiffrin discussed cognitive models for learning,
which, through the design of this study, would be part
of the ITS.

1980s: Development and Expansion

1983: MetaTutor-a computer-based approach using
artificial intelligence to tutor students on science
topics-was created.

1984: Cognitive Tutors were developed by John R.
Anderson and Corinne L. Reiser based on cognitive
psychology models of learning.

1987: MATHLAB was created, which assisted
researchers in teaching mathematics with the use of
intelligent tutoring methods.

1990s: Advancements with Al and Personalization
1991: AutoTutor was developed with its focus on
natural language processing (NLP), offering
individualized tutoring methods through dialogue.
1990s: ITS became interested in domain-specific
tutoring systems, including mathematics, science, and
language learning.
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Figure.1 The Development timeline of Intelligent
Tutoring Systems.
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1997: Carnegie Learning released Cognitive Tutor,
which is a groundbreaking innovation that enables
learners to solve math problems through giving
appropriate feedback tailored to individual learners'
needs.

2000s: Integration with Technology and Online
Learning

2000: ITS started integration with web-based
learning. It enhances the tutoring system for easier
access and scalability.

2002: ASSISTments is an innovative tutoring and
assessment system with immediate feedback.

2005: More research is done on personalization,
multimodal feedback (text, voice, video), and
methods for improving adaptive learning

2006: Knewton, an adaptive learning technology that
was meant to create personalized learning paths based
on student strengths and weaknesses

2008: SimStudent system, which could simulate a
tutor in mathematics and science by learning from
data.

2010s: Data-Driven Learning and Al Integration
2010: Emergence of machine learning techniques in
ITS, enabling more sophisticated feedback and
personalization based on real-time data from
students’ performance.

2013: Socratic Questioning approach integrated into
intelligent tutoring systems to improve critical
thinking.

2015: OpenAl and similar Al advancements impacted
ITS, making the systems more adaptable to student
needs.

2017: Learning analytics and big data are harnessed
for improving the efficacy of ITS so that the system
may predict student performance and instruct
accordingly.

2018: The emergence of virtual tutors with which
human-like conversation could be simulated due to
advanced NLP and ML algorithms.

2020s: Al Driven Personalized Learning

2020: Al and Deep Learning Transformations-I1TS
with Advanced Competence to learn in the Context of
Situations as well as Adaptive in Real-time.

2021: Wide and Increasing Application of Al -led
adaptive learning systems to suit students' needs
while optimizing their learning strategies when
student use the system

2022: Generative Al coupled with the integration of
Chatbot's became increasingly used for tutor a variety

of subjects for many learning Management System
(LMS) users.

2023: ITS will be integrated with Virtual Reality
(VR) and Augmented Reality (AR) systems to enable
fully immersive learning experience.

2024: ITS will increasingly use AGI for creating
more human-like dynamic tutoring environments. Al
tutors will become more ubiquitous in K-12
education, higher education, and corporate training
and offer highly personalized and adaptive learning
experiences

Future Directions Beyond 2024:

The next decade will continue to see improvement in
ITS, including higher personalization, emotion
recognition, and virtual assistants. Widespread
application could be observed in mixed reality
classrooms and global education systems. The
advancement of human-Al collaboration may
eventually lead to ITS as integral parts of everyday
learning environments.

1.4 Objective and Scope of the study:

The primary objective of this study is to examine the
emergence, evolution, and transformative role of Al
virtual tutors in higher education. It explores their
progression from simple educational assistants to
advanced interactive  systems that  deliver
personalized learning experiences. The study
investigates how Al-driven adaptive learning systems
provide tailored instruction, real-time feedback and
analytics, enhancing student engagement and learning
outcomes.

The scope of the study encompasses the integration
of Al wirtual tutors into modern educational
frameworks, analysing their impact on pedagogy,
learner performance, and institutional efficiency.
Additionally, it considers the potential of emerging
technologies, such as virtual and augmented reality,
to create immersive virtual learning environments.
This research aims to identify opportunities,
challenges, and future prospects for Al virtual tutors,
providing insights into their role in shaping the future
of higher education and improving personalized
learning experiences.

1.5. Methodology:

This study employs a mixed-methods approach to
examine the emergence and evolution of Al virtual
tutors in higher education. The research includes a
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systematic literature review of scholarly articles,
books, and reports on Al virtual tutors, adaptive
learning systems, and their role in personalized
learning. Secondary data is collected from reputable

Conceptual Framework:

databases such as Scopus, Web of Science, and IEEE
Xplore to describe the technological advancements
and educational outcomes facilitated by Al tutors.
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Figure.2 Conceptual Frame Work for the study

2. LITERATURE REVIEW

The integration of Artificial Intelligence (Al) in
higher education has significantly transformed
teaching and learning methods. Virtual Al tutors,
characterized by their adaptive and personalized
approaches, have emerged as critical tools for
enhancing student outcomes. This review synthesizes
empirical studies on the evolution, impact, and
challenges of Al virtual tutors in higher education.

Evolution and Adoption:

The early forms of virtual tutoring systems were rule-
based and limited to predefined responses (Woolf,
2010). However, the advancements in machine
learning, natural language processing (NLP), and
deep learning have enabled the development of
intelligent tutoring systems (ITS) that simulate
human-like interactions (VanLehn, 2011). Recent
studies, such as Sharma et al. (2020), demonstrate

how Al tutors can analyze vast amounts of student
data to deliver customized learning experiences. For
instance, Al platforms like ALEKS and IBM Watson
Education employ real-time assessments to adjust
content to individual learning paces, improving
engagement and retention.

Effectiveness in Learning Outcomes:

Empirical research highlights the effectiveness of Al
virtual tutors in improving student performance. A
meta-analysis conducted by Ma et al. (2014) found
that ITSs vyielded a 0.66 standard deviation
improvement in learning outcomes compared to
traditional instruction. Similarly, a randomized
controlled trial by Nye et al. (2018) demonstrated that
students using Al tutors outperformed peers in
comprehension and retention across STEM subjects.
These systems provide instant feedback, reducing
cognitive load and fostering active learning (Graesser
etal., 2012).

IJIRT 171115 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2433



© December 2024| IJIRT | Volume 11 Issue 7 | ISSN: 2349-6002

Personalization and Accessibility:

Al virtual tutors promote personalized learning by
accommodating diverse learning styles and abilities
(Hattie & Timperley, 2007). According to Baker et
al. (2019), Al-driven platforms can identify gaps in
students’ knowledge through learning analytics and
adjust pedagogical strategies accordingly.
Additionally, virtual tutors address accessibility
challenges by providing 24/7 support, especially for
non-traditional and remote learners (Chen et al.,
2021).

Challenges and Ethical Concerns:

Despite their potential, Al virtual tutors face
challenges such as data privacy, equity, and
technological dependency. Selwyn (2019) critiques
the over-reliance on Al tools, which may undermine
critical thinking skills and interpersonal interactions.
Ethical concerns related to student data security and
algorithmic bias also require robust governance
frameworks (Borenstein & Howard, 2021).

3. TUTORING SYSTEMS: EXPLORING
TECHNOLOGICAL PROGRESS AND
REGULATORY FRAMEWORKS

Intelligent  tutoring systems have established
themselves with quite the reputation when we talk of
Al in education technology. These systems utilize
Artificial Intelligence, Natural Language Processing
and data analytics in their application to create unique
experiences in which learning is flexible, real time
and is tailored to the needs of the learner. This note
looks into the issues of technological advancement
and regulation in regard to ITS as well as their
deployment in contemporary education.

3.1 Technological Progress in Tutoring Systems:
Exponential growth in ITS in the 21st century is
witnessed as it has seen growth in ML, generative
Al, and NLP. Al enables dynamic tailoring of
content in ITS based on students' needs.

Generative Al (e.g., GPT-4) allows systems to
create  real-time, personalized content and
assessments, improving learning efficiency.
Affective ITS, they adjust the instruction in
accordance with the learners' emotional states by

using emotion recognition technologies like facial
analysis and sentiment detection.

Example: AutoTutor and affective ITS possess
conversational agents that, through the simulation of
human-like interaction, motivate their learners.

3.2 Integration of Augmented Reality (AR) and
Virtual Reality (VR):

1. Recent developments include integrating
AR/VR into ITS for immersive learning
experiences.

2. AR-based ITS improve conceptual
understanding in science and mathematics by
blending digital content with the physical world.

3. Cognitive and Domain-Specific Advances

ITS now operate with advanced cognitive models that

analyze student behaviors to adapt content and

feedback dynamically. Cognitive tutoring systems

(CTS) help learners develop problem-solving skills in

domains like mathematics and coding

Example tools: Carnegie Learning's Cognitive Tutor

adapts to students' learning paths based on error

detection and remediation algorithms.

3.3 Regulatory Frameworks:

As ITS adoption grows, regulatory frameworks
become essential to address issues like data privacy,
bias in Al models, and ethical implementation:

1. Data Privacy and Security

ITS platforms collect vast amounts of learner data.
Regulations like GDPR in Europe and FERPA in the
United States govern the handling of student data,
ensuring confidentiality and consent-based usage.

2. Ethical Al Deployment

Systems should be transparent about how they
process and adapt data. Regulatory efforts emphasize
bias-free algorithms to facilitate fairness in
personalized learning environments.

3. Global Initiatives

UNESCO promotes Al in education with ethical
guidelines to ensure equitable access to ITS
worldwide. Similarly, OECD Al Policy Observatory
monitors ITS deployment across educational systems.

3.4 Challenges and Future Prospects:
Despite their promise, ITS face challenges:
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1. Bias and Accessibility: Al models can reflect
biases that are in the training data. Regulators must
demand thorough testing.

2. Emotional Intelligence: Affective systems need
improvements in detecting emotional states and
adapting in real-time

3. Scalability: ITS implementation in developing
nations requires infrastructure gaps to be bridged.

Future developments will focus on human-Al
collaboration, integrating emotionally intelligent
systems, and ensuring compliance with global
regulatory standards for Al-driven education.

Tutoring systems represent the forefront of
technological progress in education, bringing together
Al, AR/VR, and cognitive sciences to create
personalized and adaptive learning experiences.
However, in conjunction with progress, there needs
to be robust regulatory frameworks for dealing with
issues in privacy, ethics, and equitable access. The
future of ITS will focus on affective adaptation and
transparent Al algorithms in reshaping global
education sustainably.

Al Tutor in Tertiary
Education -

4. HOW EDTECH’S AI TUTOR HELP HIGHER
EDUCATION?

With Al, education tutors could provide updated
learning materials for third- or fourth-tier content
such as practice problems, quizzes, and/or
interactive simulation or other types of customized
learning material. Analysis of the interactions by
students could determine areas of difficulty, thus
tailoring lessons to help master concepts more
effectively. This personalized approach contributes
to increasing student engagement and learning
outcomes. Al tutors are used in higher education to
offer tailored learning materials including practice
problems, quizzes, and interactive simulations.
Using data from student’s interaction, Al tutors are
capable of detecting areas of weakness, and
adapting the teaching to enable comprehension of
the concept to be mastered by the student. This
personalized approach enhances student engagement
and learning outcomes. In addition, the Al tutors are
on call 24/7, and offer students the possibility to
learn whenever they feel like it. This accessibility
closes the gap between the conventional face-to-face
teaching and students' varied schedules, particularly
in virtual and blended classrooms.

Figure . 3. Process of EdTech’s Al Tutoring

The process of deploying an Al tutor in tertiary
education is normally to embed Al-enabled
platforms into learning management systems (LMS)
or course delivery software. Faculty are able to
provide course materials that are then adapted by Al
tutors to match student performance. Data analytics
is used to monitor progression and results, which
allow the tutor to become increasingly effective at
delivering the right feedback. Al tutors in EdTech
deliver dynamic, engaging and differentiated
learners' learning experiences to students and
teachers, enabling improved learning outcomes.

5. THE BENEFITS OF INCORPORATING Al-
BASED VIRTUAL TUTOR INTO HIGHER
EDUCATION

5.1 Personalized Learning Experience:
Al-powered virtual tutors can provide personalized
learning, adjusting content to each student's specific

needs. Student's performance can be analyzed by
using Al, which has both the function of recognizing
its strengths and weaknesses and tailoring the
teaching plan based on individual needs. The
personalized approach leads to enhanced student
learning and engagement.

a. 24/7 Availability:

Al-based virtual tutors offer students 24/7 access to
learning materials and support. Because of this
flexibility the user learns at their own pace, at any
time and place. It is, in particular, valuable to non-
standard students, for example, employees or students
from other time zones.

b. Enhanced Engagement and Motivation:

Interactive features such as gamification, quizzes, and
instant feedback help maintain student interest and
motivation. Al tutors provide a dynamic learning
space where students can be actively involved,
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thereby enhancing their engagement and learning of
the presented material.

C. Immediate Feedback and Assessment:
Virtual tutors can give real-time feedback so that
students are able to identify errors immediately. This
fast feedback loop means that the learning process is
accelerated as errors are corrected quickly meaning
performance is increased in the end.

d. Cost-effective and Scalable:

Al-assisted VTs provide a low-cost substitute to
conventional approaches to teaching model. They
may also be used to support a huge number of
students at the same time, ensuring that education can
be scaled up in high education institutions.

6. AI-DRIVEN ADAPTIVE LEARNING
SYSTEMS PROVIDE TAILORED INSTRUCTION,
REAL-TIME FEEDBACK AND ANALYTICS,
ENHANCING STUDENT ENGAGEMENT AND
LEARNING OUTCOMES

Artificial Intelligence (Al)-driven adaptive learning
systems are transforming the educational landscape
by providing tailored instruction, real-time feedback,
and in-depth analytics to enhance student engagement
and learning outcomes. These systems leverage
machine learning algorithms and data analytics to
dynamically adjust instructional content and
strategies to meet the individual needs of learners.

The traditional education model follows a one-size-
fits-all approach, which often fails to address the
diverse learning styles, paces, and preferences of
students. Al-driven adaptive learning systems offer a

Enhancing
Student
ENgagement

Process of
Adaptive
Learning

F

solution by personalizing the learning experience and
enabling educators to focus on individual student
performance.

6.1 Tailored Instruction:

Al-powered adaptive learning systems analyze

students' strengths, weaknesses, and learning patterns

to provide tailored content. Through sophisticated
algorithms, these systems:

e Assess knowledge gaps: Identify specific areas
where students struggle.

o Deliver customized resources: Adapt learning
materials such as videos, quizzes, and readings to
match learners' needs.

e Ensure learning pace: Adjust the speed and
complexity of instruction based on the student's
progress.

Tailored instruction ensures students remain

motivated and achieve mastery at their own pace.

6.2 Real-Time Feedback:

Real-time feedback is integral to enhancing the

learning process. Al systems monitor students'

performance continuously and provide immediate,

constructive feedback. This feedback cycle includes:

1. Analysis: Evaluating learner responses and
identifying areas of improvement.

2. Instant Suggestions: Offering corrective steps,
explanations, and hints to address mistakes.

3. Progress Tracking: Visualizing performance
trends to motivate students.

The immediate nature of feedback helps student’s

\_/

Figure.4 Components of Al-driven adaptive learning systems
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6.3 Analytics for Educators:

Al-driven systems offer comprehensive analytics that

provide valuable insights into student performance

and learning behaviour. These analytics enable

educators to:

e Track Progress: Measure students' achievements
against predefined learning goals.

e Predict Challenges: Use predictive analytics to
identify students at risk of falling behind.

e Customize Interventions: Develop data-driven
strategies to provide additional support.

The integration of analytics empowers educators to

make informed decisions, thereby enhancing teaching

effectiveness.

6.4 Process of Adaptive Learning:

Al-driven adaptive learning systems operate through

a cyclic process:

1. Assessment: Initial evaluation of the learner's
knowledge and skills.

2. Personalization:  Adapting  content  and
instructional methods.

3. Engagement: Facilitating active learning through
tailored materials.

4. Feedback: Providing real-time insights and
corrections.

5. Analysis: Evaluating learning outcomes to
improve future instruction.

This continuous cycle ensures learning is dynamic,

student-centric, and outcome-focused.

6.5 Enhancing Student Engagement:

By catering to individual needs, Al-driven systems
foster higher engagement. Interactive features,
gamified elements, and personalized challenges make
learning more enjoyable, reducing student burnout
and improving retention.Al-driven adaptive learning
systems revolutionize education by delivering
tailored instruction, real-time feedback, and
actionable analytics. Through a continuous, cyclic
process, these systems enhance student engagement,
cater to diverse learning needs, and drive positive
learning outcomes. Their integration into educational
frameworks has the potential to create more effective,
equitable, and future-ready learning environments.

7. THE FUTURE OF Al VIRTUAL TUTORS IN
HIGHER EDUCATION INSIGHTS AND
EXPECTATIONS

The arrival of Artificial Intelligence (Al) in education
is a revolution, with Al virtual tutor as a component
thereof. These intelligent systems hold out the
potential to change higher education by delivering
individualised approaches to learning and delivering
access to learning all over the world. As Al
technology continues to evolve, virtual tutors are
expected to play a pivotal role in reshaping teaching
and learning dynamics in universities and colleges.

7.1 Adaptive Learning: One of the most exciting
features of Al virtual tutors is their feature to deliver
personalized learning. On the other hand, using the
traditional methods, Al can perform the task of
tailoring the contents of the teaching accordingly to
the learning styles, strengths, and weaknesses of the
students. By data mining, the Al tutors are able to
individualise the content, suggest the resources and
even adapt the pace of learning in order to offer the
best, the most effective, the most efficient education
imaginable. This personalized approach can lead to
higher student engagement and improved retention.

7.2 Scalability and accessibility: Al tutors have the
potential to greatly expand the scalability of higher
education delivery, enabling educational institutions
to deliver to a greater number of students without
degradation in quality. Al-based platforms overcome
distance and finance are able to operate without a
physical presence. This accessibility is especially
relevant to students who are from disadvantaged
communities or part-time students, providing them
with an affordable and accessible alternative to the
standard educational models.

7.3 Obstacles and Constraints: Despite that Al virtual
tutors exhibit great promise, some challenges need to
be taken into account. There is a worry of becoming
too dependent on technology that could actually
annihilate the human element of teaching. The need
for a balanced approach, where Al complements
human instructors rather than replacing them, is
essential. In particular, ethical challenges related to
data privacy, algorithmic bias/paradox and access to
technology must not be overlooked.
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Al virtual tutors in tertiary education have a bright
career, and provide opportunities for personalized
learning and  access.  However, effective
implementation of these approaches will necessitate
reflective planning, thoughtful technology use and an
integrated approach used in conjunction with current
teaching methods.

8. CHALLENGES AND OPPORTUNITIES

Artificial intelligence (Al)-based virtual tutors are
transforming the higher education ecosystem as self-
regulating, conveniently deliverable, and relatively
low-cost teaching tools. These Al-driven systems act
as a human-coach, and both can help refine the
students' attitude and study.

8.1 Challenges:

However, challenges persist. In Al tutoring, the lack
of human social links may limit the development of
an attachment and of a tailor made approach. Privacy
issues with data result in a great deal of data being
collected on students. In addition, the high cost of
installing Al could easily overwhelm institutions,
particularly ones operating in low-resource contexts.
Resistance to technology adoption among faculty and
students as well as the need for continuous retraining
and updating of Al pose further difficulties.

8.2 Opportunities:

Al virtual tutors offer personalization in learning
paths, tailoring the curriculum to the student's
individual requirements in learning style, pace, etc.
They offer 24/7 access and therefore students can
learn at any time and any space, irrespective of the
geographical and temporal limitations. Virtual tutors
provide not only real time feedback for work,
assessments and questions but also encourage a
continuous cycle of improvement. In addition, they
reduce the workload for teachers allowing them to
spend their time on more advanced tasks like
academics and advising. The integration of data
analytics aids in predictive learning analysis, helping
institutions identifies struggling students early.
Although Al virtual tutors are attractive in higher
education (e.g., they have the ability to address many
problem areas from ease of use to data protection and
affordability, or even improve learning), it is also
critical to consider issues of emotional engagement,
data security and accessibility to realize the full

potential of Al virtual tutors. Technological vs.
human contact will decide the fate of education.

9. CONCLUSION

Al virtual tutor incorporation into higher education is
a paradigm breakpoint in one of the aspects of
personalized and available learning. These next
generation systems, driven by machine learning,
natural language processing, and data analytics, are
contextually sensitive and personalized within the
learner's journey and can adjust to meet the learner's
unique learning needs offering flexibility and better
academic results. Al virtual tutors support high
engagement by incorporating interactive elements,
real-time feedback, and unlimited availability,
mitigating the effects of geographical and temporal
constraints. Nevertheless, problems exist, such as
data privacy issues, costs on implementation, and the
standardized use of technology versus human
interaction. For the future, deliberate deployment of
Al virtual tutors along with ethical guidelines will be
of paramount importance in redesigning higher
education to be inclusive, effective, and resourceful.

10. REFERENCE

[1] Sameer Padte (2024). MRCC Technology
Simplified, https://mrccedtech.com/the-role-of-
ai-virtual-tutors-in-higher

[2] Shan Wang et.al (2024). Artificial intelligence in
education: A systematic literature review, Expert
Systems With Applications 252 (2024) 124167.

[3] Habeeb Ur Rehaman & Rashmi Kodikkal
(2023). Revolutionizing education: Atrtificial
intelligence empowered learning in higher
education, Cogent Education, 11: 2293431
https://doi.org/10.1080/2331186X.2023.229343.

[4] Chris Sadler (2023). The Future of Al Tutoring
in Higher Ed, New America,
https://www.newamerica.org/oti/briefs/the-
future-of-ai-tutoring-in-higher-ed/

[5] Davy Tsz Kit Ng et.al. (2023). Teachers’ Al
digital competencies and twenty-first century
skills in the post-pandemic world, Education
Tech Research Dev 71, 137-161
https://doi.org/10.1007/s11423-023-10203-6

[6] Borenstein, J., & Howard, A. (2021). Emerging
challenges in Al and the need for Al ethics

IJIRT 171115 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2438


https://mrccedtech.com/the-role-of-ai-virtual-tutors-in-higher
https://mrccedtech.com/the-role-of-ai-virtual-tutors-in-higher
https://doi.org/10.1080/2331186X.2023.229343
https://www.newamerica.org/oti/briefs/the-future-of-ai-tutoring-in-higher-ed/
https://www.newamerica.org/oti/briefs/the-future-of-ai-tutoring-in-higher-ed/
https://doi.org/10.1007/s11423-023-10203-6

© December 2024| IJIRT | Volume 11 Issue 7 | ISSN: 2349-6002

education. Al and Ethics, 1(1), 61-65.
https://doi.org/10.1007/s43681-020-00002-7

[7] OECD. (2021). Artificial intelligence in
education: Bringing it all together. In OECD
Digital Education Outlook 2021: Pushing the
frontiers with Al, blockchain, and robotics.
https://doi.org/10.1787/f54ea644-en

[8] Chen and Jie (2020). The New Requirements Of
Classroom Teaching For Teacher Under The
New Situation In China, Advances in Education,
Humanities and Social Science Research
2022/09/20 293,2, 10.56028/aehssr.2.1.293.

[9] Sweller, J. (2020). Cognitive load theory and
educational technology. Educational Technology
Research and Development, 68(1), 1-16.
https://doi.org/10.1007/s11423-019-09701-3

[10]Qi Jiang, (2019). Surface passivation of
perovskite film for efficient solar cells, Nature
Photonics volume 13, pages 460466 (2019).

[11]Selwyn, N. (2019). What’s the problem with
learning analytics? Invited Dialogue, 6(3).

[12]Wang, M., & Eccles, J. S. (2018). Interests as
predictors of performance: An omitted and
underappreciated variable. Journal of Vocational
Behavior, 108, 1-12.
https://doi.org/10.1016/j.jvb.2018.08.003

[13]Unsworth, N., & Engle, R. W. (2014). Changing
concepts of working ~memory. Nature
Neuroscience, 17(3), 347-356.
https://doi.org/10.1038/nn.3655

[14] Graesser, A. C., Conley, M. W., & Olney, A.
(2012). Intelligent tutoring systems. American
Psychological Association.
https://doi.org/10.1037/13275-018

[15] Hattie, J., & Timperley, H. (2007). The power of
feedback. Review of Educational Research,
77(L), 81-112.
https://doi.org/10.3102/003465430298487

[16]Firuz Kamalov etal. (2023). New Era of
Artificial Intelligence in Education: Towards a
Sustainable Multifaceted Revolution, Digital and
Sustainable  Transformation of Education:
Technology Enhanced-Teaching, Learning and
Social Inclusion
https://ieeexplore.ieee.org/document/10037263.

IJIRT 171115 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2439


https://doi.org/10.1007/s43681-020-00002-7
https://doi.org/10.1787/f54ea644-en
https://doi.org/10.1007/s11423-019-09701-3
https://doi.org/10.1016/j.jvb.2018.08.003
https://doi.org/10.1038/nn.3655
https://doi.org/10.1037/13275-018
https://doi.org/10.3102/003465430298487
https://ieeexplore.ieee.org/document/10037263

