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18.1 INTRODUCTION

If there is one thing that we all agree on, it has to be the fact that artificial intelligence
(AI) has brought a significant change in every sector, and education is no exception.
Creative solutions to age-old problems are being provided by Al technology, such as
the popular chatbots that have now been adapted in various fields. Chatbots — using
Al are increasingly being used as powerful tools for personalized learning and timely
academic support (Labadze et al. 2023). By advocating for responsible Al imple-
mentation, the chapter advances discussions on protecting human rights within Al-
powered educational systems and raises new questions about maintaining fairness and
transparency in digital learning. This contribution highlights practical frameworks
for incorporating Al ethically into education, inspiring future research on human-
centered digital learning solutions.

Education has never really been limited to a certain time, geographical borders,
or normally closed educational environments. These challenges often contribute to
the complexity of serving diverse student populations with high-quality instruction.
However, these barriers are being broken down as chatbots increasingly infiltrate
educational environments. Interactive chatbots can assist students in better learning
and offer answers to their questions, deliver bespoke educational information tailored
according to the individual needs of every student with rapid feedback using advanced
machine learning (ML) and natural language processing (NLP) (Kuhail et al. 2023).
Chatbots are being applied in education not just for study-related purposes (Okonkwo
and Ade-Ibijola 2021), they aid in administrative tasks also, thereby supporting
quality teacher—student contact and providing with data-backed insights to inform
teaching practices (Kooli 2023). With the help of technology and having so many
uses for it, chatbots are seen as mandatory parts in advanced education frameworks to
grow student engagement, efficacy and accessibility. Students are using chatbots even
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in education and not just for academic support (Labadze et al. 2023). They also assist
in administration, encourage good teacher-to-student communication, and provide
valuable analytics to shape teaching practices (Labadze et al. 2023). Given their ver-
satility, chatbots are in a sweet spot to take precedence as integral pieces of modern
learning systems that might quicken student engagement, efficiency, and accessibility
(Annamalai et al. 2023).

Also, with the continual development of Al technology, chatbots in education
are able to do more. In addition to essentially answering questions and delivering
tailored feedback, some more advanced chatbots are starting out with personalized
learning experiences that have adapted their ways for each unique user (Labadze
et al. 2023). This allows them to adjust question difficulty, provide extra materials
and even recommend learning approaches depending on how well the student is
doing or prefers (Pashler et al. 2008). Furthermore, the integration of chatbots
with various other educational technologies — including Learning Management
Systems (LMS) and virtual classrooms — is improving their ability to fulfil a sig-
nificant purpose. For instance, chatbots have now become capable of monitoring
a student’s progress and schedule study in real time, while also allowing the inte-
gration with online resources to provide an all-encompassing learning experience
(Javaid et al. 2023). Thus, the built-in connectivity provides real-time updates that
ensure prompt support is available to students as they make their way through
an educational journey. Chatbots also contribute to creating a more comprehen-
sive learning experience, allowing multilingual support systems and accessibility
options (Ralston et al. 2019). This is especially useful for students that language
has difficulty or those with disabilities who need some form of accommodation.
Chatbots also provide support in various languages and formats, which can help
ensure all students have equal access to educational resources (Wollny et al. 2021).
But the implementation of chatbots in education is not devoid of challenges.
Matters involving data privacy, ethical concerns around the use of Al and an inces-
sant need to improve all require significant attention. Much like we teach our kids
not to cheat, it is necessary that chatbots function within ethical guidelines and
ensure data security at a high standard for them to be successful and accepted as
tools in educational environments. The future of chatbots in education is exciting.
The interaction and learning experience become even more advanced as the Al
technology progresses. Then, chatbots can get even better at interpreting com-
plex queries and delivering nuanced responses to help deliver a more meaningful
educational experience. Their role in education is going to be more cool hats for
a while yet providing awesome stuff for next-generation student learning, engage-
ment, and success in the age of all things digital.

18.1.1 HistorYy oF CHATBOTS

The fascinating journey of chatbots dates back to several decades during which
major technological advancements and human—computer interaction paradigms have
evolved. Some pivotal points in the emergence of chatbots are provided below:
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1960s: The Birth of Chatbots:

ELIZA (1966): With Joseph Weizenbaum at MIT, ELIZA is the earliest
chatbot. It simulated a Rogerian psychotherapist by rephrasing users’
statements as questions. Simple though it was, ELIZA showed how
a machine could make human conversation (Adamopoulou and
Moussiades 2020).

The 1970s and the Age of Early AI & NLP:

PARRY (1972): Created by psychiatrist Kenneth Colby, it was made to
imitate an imagined individual with paranoid schizophrenia. It was
better than ELIZA in that it employed an early model of human emotion
(Adamopoulou and Moussiades 2020; ZEMCIK 2019).

Al and NLP Developments: Early 1990s:

A.LIC.E. (1995): This version of A.L.I.C.E. (1995) (Artificial Linguistic
Internet Computer Entity), developed by Richard Wallace, utilized
AIML (Artificial Intelligence Markup Language), was one of the most
visible utilizations in a period where chatbots were much more com-
monly found on webpages such as this than they are today. Person
Identification: A.L.I.C.E. achieved success, winning multiple Loebner
Prizes in the early 2000s (Adamopoulou and Moussiades 2020).
Jabberwacky (1997): Jabberwacky was established by Rollo Carpenter as
an entertaining effort to mimic natural human chat. One of the earliest
examples as alearning chatbot, it adapted its responses based on interactions
from users (Adamopoulou and Moussiades 2020).

In the 2000s: Virtual Assistants Emerge:

SmarterChild (2001): Built by ActiveBuddy SmarterChild was an intelli-
gent, always-on chat robot designed to support continuous conversations
through AOL Instant Messenger or MSN Messenger with the ability to
learn from its users and provide answers faster than humans (Adamopoulou
and Moussiades 2020).

Siri (2011): Acquired by Apple (Giffin 2024), this was the first virtual
assistant that shipped with iPhones. It used state-of-the-art speech recogni-
tion and natural language understanding to do things for you, from finding
the right music video on YouTube (Adamopoulou and Moussiades 2020).

2010 — The Decade of AI Chatbots:

Watson (2011): IBM’s Watson became famous for defeating human
contestants at the game show Jeopardy! against human champions. Later,
new industries also benefit from Watson’s powerful NLP, like Healthcare,
customer service, etc. (Adamopoulou and Moussiades 2020).

2021 Revisted: Smart AI and Conversation Centeres Everywhere:

OpenAl’s ChatGPT (2020): This release brought chatbots to a new level of
maturity, with the ability of commercial chatbot platforms to reply using a
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transformer. This could produce real human text given a prompt, allowing
for the creation of better chatbots that can understand context and more
complex language.

18.2 REVIEW OF RELATED LITERATURE

This related literature review on chatbots in education shows the hopeful returns
and painful pitfalls of utilizing such tools to achieve educational goals (Table 18.1).
Chatbots serve a range of benefits like personalized learning experiences, efficient
administrative and project-based teamwork support. They are readily available to
help students and teachers, which in turn saves time as well as delivers personalized
assistance that can lead to better learning outcomes. But of course, their deployment
is not that easy. These include questions of trustworthiness, actual and potential

TABLE 18.1
Review of Related Literature on Chatbots in Education

Title (Citation)

Role of Al chatbots in
education: systematic
literature review

(Labadze et al. 2023)

Summary of Main Findings

Using chatbots in learning offers many advantages, as
implemented with Al referenced above. They provide
for doing homework to students, personalized learning
experiences and support in skill development. Chatbots
can be useful for educators; they save time, provide
help with pedagogical ways etc. But there are also
significant hurdles such as the faith in Al chatbots and
its capabilities, ethical aspects when it comes to using
these solutions.

Educational chatbots
(ECs) for project-based
learning: investigating
learning outcomes for a
team-based design course
(Kumar 2021)

Chatbots Applications in
Education: A Systematic

Review (Okonkwo and Ade-

Ibijola 2021)

For instance, by encouraging the learner community to
work together and compete with one another attending
teams through productive ECs, they may be stimulated
socially in practice and complicate their collaboration
while providing superior learning results. Their use,
however, does not interfere with affective motivational
components of learning outcomes (i.e., the perception
that they are or should learn more; arousal level and
motivation toward various behaviors needed to learn)
process validity during Si-Sa- analyzing moves nor
creative self-efficacy determining efficacy..

This analysis revealed benefits such as quick and
personalized services for both students and educators.
Additionally, the review identified existing research on
the topic, challenges to overcome when implementing
chatbots, and promising areas for future research in this
field.

(continued)
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TABLE 18.1 (Continued)

Review of Related Literature on Chatbots in Education

Title (Citation)

Summary of Main Findings

Artificial Intelligence in
Higher Education: The State
of the Field

(Crompton and Burke 2023)

Chatbots in Education and
Research: A Critical
Examination of Ethical
Implications and Solutions

(Kooli 2023)

We see a troubling trend where researchers increasingly

find work in education departments. Most of the focus
is on undergraduate students, but particularly in writing
and reading areas. Applications of AIED encompass
assessment and evaluation, prediction in educational
contexts which can support many lines of work
including Al assistance, managing student learning.
The review identifies these gaps in the literature and
therefore emphasizes that there is a requirement for
future studies investigating new Al tools such as
ChatGPT to be employed within educational settings.

While systems implement artificial intelligence and

chatbots can provide powerful service to human
expertise in the case of education or research, they
may also present some pitfalls for ethical use. But

the pathway is clear and, while there may be room

for development, current practices show that Al
developments will require novel assessment practices
locked with imagination. Key is continuous adaptation
to Al enhancing collaboration instead of competition —
living with #AlI, sustainability and perpetual change.
Enabling solutions should focus on sensitizing all and
sundry, making people aware, enacting the needed
laws and cementing ethical values to shield research
systems. In conclusion, Al and chatbots are simple

to complex learning tools depending on the context
they wish to be used in existing or new systems where
making integration strategies innovative becomes key
components of effective use.

Al in Education: A Systematic In the education sector, Al improves collaborative learning

Literature Review (Tahiru
2021)

and eases administration burdens. But intelligent
others remain grounded in research, and there is little
evidence to suggest that they scale beyond Intelligent
Tutoring Systems. The research on Al in education has
been growing since 2016, particularly in developed
countries. Some challenges include ethical concerns,
data ownership, and Al-human labor substitution. The
formulation of policy as well as empirical research on
Al effects (economic and societal) are necessary. To
support programmers indefinitely, the curricula are to be
updated and Al is to be trained continuously.
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ethical implications around their use, as well as deployment strategies for Al systems
in practice. Studies suggest that despite being beneficial for facilitating learning and
administration, chatbots fall short in terms of motivating students and maintaining
ethical practices. In education, Al is an emerging field of growing research interest
targeting at developing novel tools or polishing the existing applications. The authors
call for much more research about the effects of Al, as well as extensive ethical rules
and novel integration approaches. Chatbots and Al tools, if well-tailored to make
optimal use in education, can be designed for productive results through continuous
adaptation and sound policy implementation only. Overcoming these bottlenecks will
be important to making more of Al in education and ensuring that it is developed
responsibly.

18.3 OBJECTIVES

The objectives of this study are as follows:

1.1. Impact of Chatbots on Education

1.2. Exploring the Ethical Considerations of Implementing Chatbots in Education
1.3. Challenges in Chatbot Integration

1.4. Opportunities for Academic Enhancement

18.4 METHODOLOGY

The extensive search was performed in academic resources such as JSTOR,
ScienceDirect, Google Scholar, and other academic databases. The keywords used for
the search were artificial intelligence, education, chatbots, and e-learning technology.
The search was limited to the English language and article type within are search
period, ranging from 2013 to 2023. This search returned a total of 91 eligible articles
and abstracts, which were subsequently assessed for inclusion with respect to their
topic relevance, the quality of evidence in their support or methodology-source type as
well as time of publication. Any article not peer-reviewed or published from a major
archive of scholarly articles/journals was removed. Finally, 31 relevant articles and
links were found following the screening process for manual extraction. The selected
articles were reviewed in-depth, and the main results, research methods used for
conducting the study, and the limitations of these study findings were examined. This
is a thematic analysis with the main purpose of finding patterns and trends related to
artificial intelligence in education. This meant investigating possible uses and abuses
of Al in education, along with their larger-scale consequences for pedagogical prac-
tice. For a qualitative synthesis, data gathered from the available articles reviewed
were categorized and grouped into thematic clusters. The emergent themes were used
to make inferences and draw conclusions about both the real and potential impact of
artificial intelligence in education.
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18.5 FINDINGS
18.5.1 ArpLICATIONS OF CHATBOTS IN EDUCATION

18.5.1.1 24/7 Accessibility with Chatbot Support

Chatbots in education are like having a helpful assistant that is always available
(Khidir and bin Sa’ari 2022). This allows them to support students and teachers with
question answering or a bit of extra help at any time, 24 hours per day. This con-
tinual availability enables learning and teaching to proceed regularly without any
disruptions (Karandish 2021). Chatbots are able to handle a variety of questions, from
fairly simple knowledge-based queries through more complex academic forms. This
ensures that help can be available any day or night to the students. This 24/7 assistance
can be especially helpful to a distance learner, or someone in another time zone.

18.5.1.2 Quick Responses

This sucks, and it is super annoying to get questions answered 3 days later... Teachers
and staff often get asked the same questions every day. Al could benefit students
to quickly have the answer of frequently asked questions by bringing in automated
support and smart conversations (Javaid et al. 2023). This will save precious time of
educators and help students receive target information quickly, rather than working
around long delays (Javaid et al. 2023).On top of this, chatbot responses are usu-
ally very quick, which may strengthen student engagement and reduce frustration,
resulting in a more positive learning experience.

18.5.1.3 Personalize Learning

One of the big trends these days is personalization in education. Al promotes custom-
izable learning programs, which help individualize the experiences and preferences
of each student (Mageira et al. 2022). It evaluates the past learning histories and
learns from those weaknesses to allow for better personalization of course materials.
It supports different learning styles and needs, which makes education more inclusive
for everyone.

18.5.1.4 Student Feedback

Student feedback is invaluable in the context of helping to maintain course materials,
facilities and an overall quality learning experience for students. Institutions of
learning rely on a good reputation, and there is little doubt that they are assisted by
both high performance in league tables along with news stories about the contentment
of British students. Furthermore, by collecting the feedback in real time also enables
higher institutions for quick identification and fixing of concern areas which ultim-
ately results in continuous improvement in delivery and better learning outcomes.

18.5.2 ExpLORE ETHICAL AND PRIVACY CONCERNS

18.5.2.1 Privacy and Data Security

Issue: Chatbots collect and process data including the names, contact details, aca-
demic or learning behaviors even sometimes emotional aspects of students (Hasal
et al. 2021).
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Ethical Consideration:

e Data Protection: Schools have to institute robust encryption mechanisms and
data storage practices. There is a need to conduct regular security audits and
vulnerability assessments to secure the privacy of data against any unauthor-
ized access and breaches (Hasal et al. 2021).

e Informed Consent: Parents and students should be made well aware of data
used, collected and things like what data they collect, why it is collected, how
it will be used, and who might have access to it. Consent should be obtained
in a transparent manner (Drachsler and Greller 2016).

*  Regulatory Compliance: One important aspect is that new institutes must also
comply with the relevant data protection laws in different parts of world. For
example, General Data Protection Regulation (GDPR), which is true in Europe
and Family Educational Rights Privacy Act (FERPA). These laws include, for
instance, the right of access or to rectification and erasure of personal data
(Pittman et al. 2023).

*  Anonymization and Minimization: When students are being named in a paper,
data should be anonymized where possible. Only collect data essential to the
chatbot role (Hasal et al. 2021).

18.5.2.2 Bias and Fairness

Issue: Bias of chatbots may mirror and even sustain inherent prejudices among its
training data, resulting in unfair results (Kooli 2023).
Ethical Consideration:

e Diverse and Representative Training Data: Developers will be using diverse
and inclusive datasets that can take all possible combinations of student
attributes into account to minimize bias (Paullada et al. 2021).

*  Bias Detection and Mitigation: You need to run periodic audits and tests to
identify such biases so that you can minimize them. This means examining the
chatbot conversations for evidence of bias or discrimination (Xue et al. 2023).

e Algorithmic Transparency: Institutions need to guarantee that the decisions
made by chatbots become clearer as well. This involves not only generating
technical models but also rendering the black-box underlying algorithms inter-
pretable for non-specialist users and articulating how decisions are reached
(Felzmann et al. 2020).

e Fairness Metrics: Introduce fair metrics to measure if the interaction between
the bot and user is impartial. For instance, monitoring performance within a
specific demographic (Garcia Valencia et al. 2023).

18.5.2.3 Autonomy and Dependency
Issue: An over-reliance on chatbots prevents students from strengthening their indi-
vidual problem-solving skills and critical thinking (Kooli 2023).

Ethical Consideration:

e Complementary Role: Instead, chatbots are intended to facilitate human
teaching, and not replace it entirely. Instead, they ought to promote students’



292

Al and Human Rights, Democracy, and the Rule of Law

critical thinking abilities and encourage the gathering of multiple information
(Wollny et al. 2021).

Educational Design: When implementing chatbots, encourage active learning.
Encourage students to think critically about solutions or walk through
problem-solving techniques (Chang et al. 2023).

Balanced Integration: Balance the use of chatbots with traditional training
methodologies and human intervention. This reduces dependence on
automated systems (Mitan 2024).

Monitoring Usage: Record usage of chatbots by students to understand
when overuse may be happening. It is also possible to design interventions
that promote more autonomous learning behaviours (Hidayat-ur-
Rehman 2024).

18.5.2.4 Transparency and Accountability

Issue: The mechanism behind chatbots can be hard to discern for users, as they do not
show direct input-based responses or recommendations (Khurana et al. 2021).
Ethical Consideration:

Clear Disclosure: Inform users explicitly that they are talking to a chatbot.
Describe the purpose, functionality, and restriction of chatbot explicitly
(Kuhail et al. 2023).

Feedback and Recourse: Allow users to provide feedback, report problems,
and obtain human help. Those procedures should be in place to handle
complaints (Kooli 2023).

Audit Trails: Keep a history of chatbot interactions, so the record can provide
help to follow up on an issue and know who was involved. This provides
accountability for issues and considerations (Mitan 2024).

18.5.2.5 Consent and Choice
Issue: Students may not always have a clear choice about whether or not to interact
with chatbots, particularly if these tools are integrated into mandatory educational
platforms (Merelo et al. 2023).

Ethical Consideration:

Voluntary Participation: Students should be given a choice to decide whether
they interact with the chatbots and not vice versa. In addition, participation
should be voluntary with alternative local custodian support mechanisms in
place (Mendoza et al. 2022).

Informed Consent: You should indicate clearly what the chatbot does, how it
works, and how all data is collected before students. Obtention of informed
consent from students or their guardians (Mendoza et al. 2022) is paramount.
Opt-Out Mechanism: Make sure there is a clear and easy way for students to
opt out of using your chatbot. Ensure that this option will not penalize them
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with their access to a variety of educational resources (Adamopoulou and
Moussiades 2020).

e Alternative Support: Make certain that students who opt not to use chatbots
enjoy access to the same level of human support and resources (Gupta and
Chen 2022).

18.5.2.6 Emotional and Psychological Impact

Issue: Chatbots could negatively affect the mental health of students, particularly when
they are used for providing quasi-counsellor-type support (Gupta and Chen 2022).
Ethical Consideration:

*  Boundaries and Limitations: Create parameters for what a chatbot can/
cannot do, especially for categories such as Mental health support (Khurana
et al. 2021).

e Human Oversight: Make sure chatbot interactions at least on sensitive topics
have some sort of human oversight. This is useful to give proper health care
and assistance when it is necessary (Mendoza et al. 2022).

e Emotional Awareness: This includes capturing negative emotions and reacting
to them in a similar way as any human agent would. That means we are sup-
portive and human in our replies while helping students to the actual humans
as needed.

18.5.2.7 Equity and Access

Issue: Not all students have the same access to technology that is required for chatbots
adding to social inequalities in education (Kooli 2023).
Ethical Consideration:

*  Provision of Resources: Ensure that each and every student has the basic
requirements for accessing hardware like a laptop or internet connectivity.
One such way may be to provide either device or set up flexible computer labs
(Chang et al. 2023).

e Inclusive Design: Develop chatbots that are accessible for students with dis-
abilities, such as visual, auditory, or cognitive impairments. Lately, those
functionalities have been making cameo appearances in some Android phone
models via the use of screen readers and voice commands (Chang et al. 2023).

e Support Programs: Design programs to assist the needs of individuals from
low-income backgrounds. Equally importantly, this support will need to
include digital literacy training; grants and subsidies, as well as that chatbots
are both culturally appropriate (Chisom et al. 2024).

*  Monitoring and Assessment: Monitor the effects of chatbots on various stu-
dent groups so that differences in access to, and outcomes from using them
can be identified and rectified (Kooli 2023).
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18.5.2.8 Quality and Accuracy of Information

Issue: Chatbots can offer erroneous, obsolete, or misleading data which could com-
promise the students’ learning (Tlili et al. 2023).
Ethical Consideration:

*  Regular Updates: The information that a chatbot refers to should be updated
in a frequent interval and the data source must be reliable and authentic. This
implies that collaboration with educators and professionals has been a theme
throughout (Okonkwo and Ade-Ibijola 2021).

e Fact-Checking Mechanisms: Develop a system for fact-checking the informa-
tion shared by chatbots. It also involves cross-checks with reliable educational
resources (Okonkwo and Ade-Ibijola 2021).

e Feedback Loops: Implement feedback loops to allow students and educators
to report errors, or suggest improvements in the chatbot’s knowledge base
(Khurana et al. 2021).

e Transparency of Sources: Make the sources, chatbot use information to exe-
cute a task, transparent to customers. This is not only necessary, but it also
increases your visibility and helps users to verify the information on their own
(Gupta and Chen 2022).

18.6 CHALLENGES IN CHATBOT INTEGRATION

Quality and Accuracy:

e Information Reliability: 1t is crucial your chatbots can deliver correct and
up-to-date information. Outdated and inaccurate content will not only
mislead the students, but also hurt trust in the system (Sebastian 2023).
Finally, you need to continually update and review the chatbot’s know-
ledge base as missing out on your customers’ queries can make it highly
unrealizable.

* Handling Complex Queries: Complex or subtle questions that involve a
more nuanced level of knowledge which cannot be handled by chatbots
will intervene in humans and therefore lack quality explanation (Rane
2023). This requires a smooth hand-off process between chatbots and
human educators so that students get complete answers.

Privacy and Security:

e Data Privacy: Given that chatbots are responsible for handling such deli-
cate student data, it is really important to safeguard all this information
from breaches and any kind of misuse. This is necessary for compliance
with data protection regulations such as GDPR and FERPA (Hamilton
et al. 2021). Institutions are required to put in place strong privacy policies
and highly secure data encryption methods.

e Cybersecurity Risks: Chatbot systems should be protected from various
potential cyber threats, such as hacking and data theft to reduce the risk
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of information leakage in educational institutions (Yang et al. 2023; Hasal
et al. 2021). The basic principles are: be aware, know the problems so you
can detect them, and always have a plan for regular security audits and
updates to avoid such vulnerabilities.

Technical Limitations:

e Natural Language Understanding: However, the modern chatbots are not
perfect yet and they can misunderstand human communications some-
times while processing natural languages so the result becomes frustrating
as well (Izadi and Forouzanfar 2024). Efforts should be made to improve
NLP algorithms for only useful and meaningful information will reach the
end users.

o Integration with Existing Systems: It can be seen that, while chatbots
could help learners prepare for mobile devices more than students with
computers, the process of combining existing educational and database
platforms seamlessly is technically challenging and requires considerable
resources (Brati¢ et al. 2024). Ensure uninterrupted user experience and
data management.

Cost and Resource Allocation:

e [nitial Investment: The cost of designing, installing, and training chatbots
is high — a large nest egg (Zhang et al. 2023). Hence, they cannot convince
these institutions to invest in buying a copy of the book without conducting
cost—benefit analyses.

* Maintenance and Updates: Continuous maintenance, updates, and
improvements are necessary to keep the chatbot functional and relevant,
which can strain institutional resources (Zhang et al. 2023). Allocating a
dedicated team for ongoing support is crucial for long-term success.

User Engagement and Acceptance:

* Resistance to Change: Students, educators, and administrative staff may
resist adopting new technologies, preferring traditional methods of learning
and communication (Mumtaz 2000). Effective change management strat-
egies and training can help ease the transition.

e Engagement Levels: Not all students may find interacting with a chatbot
engaging or effective, which could impact their learning experience and
outcomes (Essel et al. 2022). Ensuring the chatbot is user-friendly and
interactive can help improve engagement.

Over-Reliance and Reduced Human Interaction:
e Dependence on Technology: There is a risk that students may become
overly reliant on chatbots, potentially diminishing critical thinking skills
and face-to-face interactions with educators and peers (Rathore 2022).
Educators should encourage a balanced use of technology and foster crit-
ical engagement.
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* Balancing Human and Al Interaction: Striking the right balance between

human interaction and Al assistance is crucial to maintain the quality of
education and personal connection (Feijéo et al. 2020). Institutions should
design hybrid models that leverage the strengths of both.

Cultural and Language Barriers:

18.6.1

e Language Limitations: While chatbots can offer multi-language support,

nuances and dialects in language can still pose challenges, potentially
leading to misinterpretation or miscommunication (Younis et al. 2024).
Continuous improvements in linguistic capabilities and contextual
understanding are necessary.

Cultural Sensitivity: Chatbots must be programmed to understand and
respect cultural differences, which can be complex and multifaceted
(Chaves et al. 2021). Regular updates and input from diverse cultural
perspectives can enhance the chatbot’s effectiveness in different cultural
contexts.

OPPORTUNITIES FOR ACADEMIC ENHANCEMENT

Personalized Learning Experiences:

e Adaptive Learning: Chatbots offer individual student performance ana-

lysis, they analyze the learning pace and style of a student on the basis of
which they modify the complexity factor in content accordingly (Kooli
2023). The differentiation is personalized in a way that ensures every child
has access to what is suggested in each topic area, whatever happens or
may seem like at their level of ultimate excellence and enthusiasm. In
the meantime, this adaptive system could be used to identify weak spots
for individual students and provide additional support or resources as are
necessary based on their input.

Customized Feedback: They offer guidance on the homework so that
students can be aware of where they are good and what aspects need to
improve (Chang et al. 2023). The feedback is much quicker, individu-
ally appropriate, and focuses on promoting students' work with specific
effective guidance for development which enables a deeper layer of
potential recurrence back into teaching. Because the feedback is imme-
diate mistakes are corrected right away — this results in solid learning
pathways being built — you get better and faster at a high rate, with
comprehension.

Accessibility:

e 24/7 Availability: Chatbots are available around the clock, allowing

students to access learning resources and assistance anytime, anywhere
(Mendoza et al. 2022). Students who may have less traditional schedules or
live in a different time zone can still access the support they need because
of this 24/7 availability. This flexibility allows tailoring of instruction to
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various learning styles and life situations, thus increasing access and the
versatility needed by modern students.

Support for Diverse Learners: They can offer resources in multiple
languages and cater to students with special needs, ensuring that education
is inclusive and accessible to all (Zobel et al. 2023). With this kind of flexi-
bility, educational materials become more available to the different popu-
lation of learners and inclusivity is promoted and gaps bridged. Chatbots
allow for different students at varying aptitudes and backgrounds to have
a tailored learning experience which paves the way to an equitable school
environment where every student has equal access in reaching their max-
imum potential.

Efficient Administrative Support:

Streamlined Processes: Chatbots can handle routine administrative tasks
such as scheduling, reminders, and answering common queries, freeing
up time for educators to focus on teaching (Majeed et al. 2023). This effi-
ciency enables educators to spend extra time on instruction and students,
which in turn boosts overall productivity. Reduce administrative burdens,
but also the net experience for students as a whole.

Instant Information: They can provide instant responses to frequently
asked questions about course details, deadlines, and campus facilities
(Neupane et al. 2024). This quick availability of information aids students
in keeping themselves organized and up to date on important matters
too, which means less confusion for them to deal with; they can have a
more seamless academic life this way as well. Chatbot will give imme-
diate response to the students, therefore as they have their planning and
decision-making is improved because all the necessary information is at
the supply house.

Interactive Learning Tools:

Engaging Content: Interactive quizzes, games, and simulations are
delivered via a learning management system (Kuhail et al. 2023). As these
interactive elements can enhance the learning experience and help learners
understand difficult concepts better, they have a much more important role
than just to make studying fun. The incorporation of game-based elements
in learning can inspire students to learn more, turning education into a fun
and efficient process.

Virtual Study Assistance: Chatbots can host study groups, provide prac-
tice questions, and walk students through difficult topics with step-by-
step explanations; this virtual assistant promotes collaborative learning
where it makes sure that students comprehend the subject not just on
those terms of spoon-fed (Pérez et al. 2020). Chatbots engage learners
appropriately and effectively by targeting support, fostering peer col-
laboration, which cultivates their ability to think critically and act upon
complex problems.
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Enhanced Student Support:

* Academic Advising: Chatbots can assist with course selection, degree
planning, and career advice, helping students make informed decisions
about their academic journey (Wang et al. 2023). This student-centered
approach to academic advising ensures that every single step is guided
for the students and made known with all possible options open. Essential
guidance provides situational advice, which guides students on their edu-
cational direction

* Mental Health Support: They can provide resources necessary for mental
health and wellness, and direct the students to appropriate support services
when needed (Sweeney et al. 2021). Taking the initiative to address mental
health in this way has the potential to vastly improve students’ quality of
life and consequently make a positive impact upon their grades. Offering
timely resources and support for mental health is beneficial because it helps
access a supportive learning environment which has long-term advantages.

Data-Driven Insights:

e Performance Analytics: Chatbots, equipped to monitor student per-
formance data analyze natural language interaction, and identify
trends and opportunities for intervention (Wang et al. 2023). They
allow educators to analyze the data and tailor their individual instruc-
tional strategy to serve students better, thereby uncovering trends, as
well as informing decisions, so you can use data to ensure a greater
learning experience.

e Predictive Analytics: They can predict student outcomes based on engage-
ment and performance data, allowing for proactive support and interven-
tion (Chang et al. 2023). To stay ahead of the curve, educators can identify
areas for concern early and intervene strategically to support struggling
students. The predictive insights allow to create proactive means of inter-
vention and support so students would not fall behind academically.

18.7 CONCLUSION

The advent of chatbots in education represents a paradigm shift with the potential to
significantly enhance the learning experience for students and streamline the teaching
process for educators. Providing 24/7 availability, immediate responses, and tailored
learning experiences are different types of applications that currently exist as virtual
assistants in modern educational settings. Chatbots deliver such essential assistance
as they work 24/7, meaning that you are no longer restricted to the office hours or
time zones. This constant availability means that students can get help when they
need it, which is a huge benefit, especially for those studying remotely or in different
time zones. Instant answers to frequently asked questions eliminate further delays in
sharing information and, as a result, generate more effective and attractive learning.
On a personal learning level, chatbots will leverage education content according
to the student knowledge background and favorite way of studying in addition
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time. Utilizing data from past engagements or performance, chatbots can deliver a
customized educational intervention to individual students, thus enabling an effective
and inclusive learning experience. This adaptability not only improves the entire
learning experience but also notifies us of where students may need more help. On
the flip side, chatbots streamline administrative experiences to ensure they are simple
and fast through automating mundane requests such as booking meetings, giving
reminders, or answering questions. The automating capability fosters an atmosphere
where educators can spend more time on the teaching part and less on administra-
tive burdens, resulting in increased productivity of a streamlined educational envir-
onment. There are also interactive study tools and virtual instructors that clients can
interact with to customize their learning. However, even a bowlful of good does come
with its own set for obstacles when it comes to integrating chatbots into education.
Security, privacy, and bias ethical considerations such as protections on privacy (data/
trade/personal identity), data security and bias etc. must be addressed cautiously. As
chatbots handle and process a lot of sensitive information, it is important to take
the necessary data protection precautions. If the institutions can check for their
compliances with data protection, and are good in providing information as to how
their data will get utilized, then all is well set. Particularly when it comes to chatbot
interactions, addressing biases and retaining algorithmic transparency are necessary
in order not only to avoid perpetuating existing prejudices but also to ensure fair
treatment of all users. That, along with technical constraints (the quality of NLP and
the compatibility between chatbots to existing systems), increase these difficulties.
Chatbot responses need to be continuously updated, and improvements must always
be made for response reliability as well as integration with educational platforms. It
is important to carefully analyze and then incrementally budget the costs of setting
up, running or customizing a chatbot system. Another worry is that we might develop
an over-reliance on chatbots, and therefore human interaction could start to fade.
Chatbots need to be balanced with traditional teaching resources so that students are
not just spoon-fed and only given major answers, but also have the chance to develop
critical thinking skills themselves. Keeping chatbot use integrated with human inter-
action is important to prevent the degradation of education quality. Additionally, and
for all students to leverage chatbots as a resource the cultural and language-specific
specifics of each region should be approached. To bridge the gap and promote cul-
tural inclusiveness in education allows development of chatbots that offer multilin-
gual support to understand and honor cultural differences.

18.8 DISCUSSION

One of the coolest things about chatbots in education is that they are available 24/7.
This means that students and teachers can get help and information whenever they
need it, without any delays. It is super convenient and makes the learning process much
more efficient (Khidir and bin Sa’ari 2022; Karandish 2021). Chatbots are great for
dealing with repetitive questions, which frees up educators to focus on the more com-
plex stuff (Javaid et al. 2023). But that’s not all! Chatbots also help with personalized
learning. They analyze each student’s data and then customize the educational content
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to match their unique needs, learning pace, and preferences (Mageira et al. 2022).
This means that students get targeted support and can improve in the areas where
they need it most. It is like having a personal tutor right at your fingertips! And here
is another way chatbots make a difference: they gather and analyze student feed-
back. This feedback is super valuable because it helps improve the course materials,
facilities, and overall learning experience (Kuhail et al. 2023). The use of chatbots in
schools comes with important ethical concerns. First, let’s talk about data protection
and privacy. Chatbots collect a lot of sensitive information, like students’ personal
details, academic behaviors, and even emotional states. According to Hasal et al.
(2021), schools need to use strong encryption and conduct regular security checks to
keep this data safe from hackers. They also need to follow laws like GDPR in Europe
and FERPA in the USA to protect students’ rights regarding their data (Pittman et al.
2023). Next, informed consent is crucial. Parents and students must know what data is
being collected, why it is collected, and who can see it. Drachsler and Greller (2016)
say that getting consent in a clear and transparent way helps build trust. Bias and
fairness are also big issues. Chatbots can sometimes reflect the biases in their training
data, leading to unfair outcomes (Kooli 2023). To prevent this, developers should use
diverse datasets and regularly check the chatbots for biases (Paullada et al. 2021; Xue
et al. 2023). Making chatbot decisions clear and understandable is also important
(Felzmann et al. 2020). Another concern is that relying too much on chatbots might
stop students from developing their problem-solving skills and critical thinking.
Chatbots should support, not replace, human teachers (Kooli 2023). They should be
designed to encourage students to think critically (Chang et al. 2023). Schools should
also monitor how much students use chatbots to prevent over-dependence (Hidayat-
ur-Rehman 2024). Transparency and accountability are key. Users should know they
are talking to a chatbot and understand its purpose and limits (Khurana et al. 2021).
There should be ways for users to give feedback and get help from a human if needed
(Mitan 2024). Consent and choice are also important. Students should have the option
to choose whether or not to use chatbots. There should be easy ways to opt out without
facing any penalties, and there should be other forms of support available (Mendoza
et al. 2022; Adamopoulou and Moussiades 2020). It’s also important to ensure that
all students have access to the technology they need to use chatbots, including those
from low-income backgrounds (Chang et al. 2023; Chisom et al. 2024). Chatbots
need to provide accurate and reliable information. This means regularly updating
the data they use, having systems to check facts, and allowing users to report errors
(Tlili et al. 2023; Okonkwo and Ade-Ibijola 2021).With chatbots, collecting and pro-
cessing feedback is a breeze, so educational institutions can maintain high standards
and keep their students happy. Integrating chatbots into educational systems sure has
its benefits, but let’s not overlook the challenges that come with it. One of the most
important things to consider is making sure that the information provided by these
chatbots is top-notch in terms of quality and accuracy. I mean, we definitely do not
want students getting misled or losing trust because of outdated or incorrect info,
right? (Sebastian 2023). Another challenge is that chatbots sometimes struggle with
handling complex or nuanced questions. That is when human intervention becomes
necessary to give students comprehensive answers that hit the mark. It is like the
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chatbots need a little backup from us humans (Rane 2023). Because privacy is super
important, especially when chatbots are dealing with sensitive student information.
Educational institutions have to make sure they are robust data protection regulations
like GDPR and FERPA. And of course, they need to be on guard against any poten-
tial cybersecurity threats (Hamilton et al. 2021; Yang et al. 2023; Hasal et al. 2021).
Chatbots are revolutionizing education by enhancing personalized learning, accessi-
bility, and administrative efficiency. They adapt content to match individual student
needs, offering tailored feedback that fosters deeper understanding and engage-
ment (Kooli 2023; Chang et al. 2023). Their 24/7 availability ensures that students
can access resources anytime, promoting flexible learning (Mendoza et al. 2022).
Furthermore, chatbots support diverse learners by providing materials in multiple
languages and catering to special needs, thereby promoting inclusivity (Zobel et al.
2023). On the administrative side, chatbots streamline processes by handling routine
tasks like scheduling and reminders, freeing educators to focus on teaching (Majeed
et al. 2023). They provide instant responses to common queries, improving the effi-
ciency of information dissemination (Neupane et al. 2024). Chatbots enhance student
engagement through interactive tools like quizzes and simulations and offer academic
and mental health support, guiding students through their educational journey(Wang
et al. 2023; Sweeney et al. 2021). Finally, by tracking and analyzing performance
data, chatbots offer valuable insights for educators to identify trends and predict stu-
dent outcomes, thereby enabling proactive interventions (Chang et al. 2023).

REFERENCES

Adamopoulou, Eleni, and Lefteris Moussiades. 2020. “Chatbots: History, Technology, and
Applications.” Machine Learning with Applications 2 (December):100006. https://doi.
org/10.1016/j.mlwa.2020.100006.

Annamalai, Nagaletchimee, Radzuwan Ab Rashid, Umair Munir Hashmi, Misrah Mohamed,
Marwan Harb Alqaryouti, and Ala Eddin Sadeq. 2023. “Using Chatbots for English
Language Learning in Higher Education.” Computers and Education: Artificial
Intelligence 5:100153. https://doi.org/10.1016/j.caeai.2023.100153

Brati¢, Diana, Marko gapina, Denis Jureci¢, and Jana Ziljak Grsic¢. 2024. “Centralized Database
Access: Transformer Framework and LLM/Chatbot Integration-Based Hybrid Model.”
Applied System Innovation 7 (1): 17. https://doi.org/10.3390/asi7010017

Chang, Daniel H., Michael Pin-Chuan Lin, Shiva Hajian, and Quincy Q. Wang. 2023.
“Educational Design Principles of Using Al Chatbot That Supports Self-Regulated
Learning in Education: Goal Setting, Feedback, and Personalization.” Sustainability 15
(17): 12921. https://doi.org/10.3390/sul51712921

Chaves, Ana Paula, Jesse Egbert, Toby Hocking, Eck Doerry, and Marco Aurelio Gerosa. 2021.
“Chatbots Language Design: The Influence of Language Variation on User Experience,”
ACM Transactions on Computer-Human Interaction 29 (2): 1-38. https://doi.org/
10.1145/3349537.3351901

Crompton, Helen, and Diane Burke. 2023. “Artificial Intelligence in Higher Education: The
State of the Field.” International Journal of Educational Technology in Higher Education
20 (1): 22. https://doi.org/10.1186/s41239-023-00392-8


https://doi.org/10.1016/j.mlwa.2020.100006
https://doi.org/10.1016/j.mlwa.2020.100006
https://doi.org/10.1016/j.caeai.2023.100153
https://doi.org/10.3390/asi7010017
https://doi.org/10.3390/su151712921
https://doi.org/10.1145/3349537.3351901
https://doi.org/10.1145/3349537.3351901
https://doi.org/10.1186/s41239-023-00392-8

302 Al and Human Rights, Democracy, and the Rule of Law

Drachsler, Hendrik, and Wolfgang Greller. 2016. “Privacy and Analytics.” In Proceedings of
the Sixth International Conference on Learning Analytics & Knowledge — LAK ’16, 89—
98. New York: ACM Press. https://doi.org/10.1145/2883851.2883893

Essel, Harry Barton, Dimitrios Vlachopoulos, Akosua Tachie-Menson, Esi Eduafua Johnson,
and Papa Kwame Baah. 2022. “The Impact of a Virtual Teaching Assistant (Chatbot) on
Students’ Learning in Ghanaian Higher Education.” International Journal of Educational
Technology in Higher Education 19 (1): 57. https://doi.org/10.1186/s41239-022-00362-6

Feijoo, Claudio, Youngsun Kwon, Johannes M. Bauer, Erik Bohlin, Bronwyn Howell, Rekha Jain,
Petrus Potgieter, Khuong Vu, Jason Whalley, and Jun Xia. 2020. “Harnessing Artificial
Intelligence (Al) to Increase Wellbeing for All: The Case for a New Technology Diplomacy.”
Telecommunications Policy 44 (6): 101988. https://doi.org/10.1016/j.telpol.2020.101988

Felzmann, Heike, Eduard Fosch-Villaronga, Christoph Lutz, and Aurelia Tamo-Larrieux. 2020.
“Towards Transparency by Design for Artificial Intelligence.” Science and Engineering
Ethics 26 (6): 3333-61. https://doi.org/10.1007/s11948-020-00276-4

Garcia Valencia, Oscar A., Supawadee Suppadungsuk, Charat Thongprayoon, Jing Miao,
Supawit Tangpanithandee, Iasmina M. Craici, and Wisit Cheungpasitporn. 2023. “Ethical
Implications of Chatbot Utilization in Nephrology.” Journal of Personalized Medicine 13
(9): 1363. https://doi.org/10.3390/jpm13091363

Giffin, Kyle. 2024. “The Creator of Siri: “Make Your Prototype Magic”” https://scet.berke
ley.edu/the-creator-of-siri/Gupta, Sambhav, and Yu Chen. 2022. “Supporting Inclusive
Learning Using Chatbots? A Chatbot-Led Interview Study.” Journal of Information
Systems Education 33 (1): 98-108. https://jise.org/Volume33/n1/JISE2022v33n1pp98-
108.html.

Hamilton, Clovia, William Swart, and Gerald M. Stokes. 2021. “Developing a Measure of
Social, Ethical, and Legal Content for Intelligent Cognitive Assistants.” Journal of
Strategic Innovation and Sustainability 16 (3) https://papers.ssrn.com/sol3/papers.
cfm?abstract_1d=3906226.

Hasal, Martin, Jana Nowakovd, Khalifa Ahmed Saghair, Hussam Abdulla, Viclav Snasel, and
Lidia Ogiela. 2021. “Chatbots: Security, Privacy, Data Protection, and Social Aspects.”
Concurrency and Computation: Practice and Experience 33 (19): 19-21. https://doi.org/
10.1002/cpe.6426.

Hidayat-ur-Rehman, Imdadullah. 2024. “Examining AI Competence, Chatbot Use and
Perceived Autonomy as Drivers of Students’ Engagement in Informal Digital Learning.”
Journal of Research in Innovative Teaching & Learning 1: 33-34. https://doi.org/
10.1108/JRIT-05-2024-0136.

Izadi, Saadat, and Mohamad Forouzanfar. 2024. “Error Correction and Adaptation in
Conversational Al: A Review of Techniques and Applications in Chatbots.” AI'5 (2): 803—
41. https://doi.org/10.3390/ai5020041

Javaid, Mohd, Abid Haleem, Ravi Pratap Singh, Shahbaz Khan, and Ibrahim Haleem Khan.
2023. “Unlocking the Opportunities through ChatGPT Tool towards Ameliorating
the Education System.” BenchCouncil Transactions on Benchmarks, Standards and
Evaluations 3 (2): 100115. https://doi.org/10.1016/j.tbench.2023.100115

Karandish, David. 2021. “7 Benefits of Al in Education.” The Journal. https://thejournal.com/
articles/2021/06/23/7-benefits-of-ai-in-education.aspx

Khidir, Mohd Lutfi Bin Mohd, and Saiful Nizam bin Sa’ari. 2022. “Chatbot as an Educational
Support System.” EPRA International Journal of Multidisciplinary Research (IJMR),
May, 182-5. https://doi.org/10.36713/epral0328

Khurana, Anjali, Parsa Alamzadeh, and Parmit K. Chilana. 2021. “ChatrEx: Designing
Explainable Chatbot Interfaces for Enhancing Usefulness, Transparency, and Trust.” In


https://doi.org/10.1145/2883851.2883893
https://doi.org/10.1186/s41239-022-00362-6
https://doi.org/10.1016/j.telpol.2020.101988
https://doi.org/10.1007/s11948-020-00276-4
https://doi.org/10.3390/jpm13091363
https://scet.berkeley.edu/the-creator-of-siri/
https://scet.berkeley.edu/the-creator-of-siri/
https://jise.org/Volume33/n1/JISE2022v33n1pp98-108.html
https://jise.org/Volume33/n1/JISE2022v33n1pp98-108.html
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3906226
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3906226
https://doi.org/10.1002/cpe.6426
https://doi.org/10.1002/cpe.6426
https://doi.org/10.1108/JRIT-05-2024-0136
https://doi.org/10.1108/JRIT-05-2024-0136
https://doi.org/10.3390/ai5020041
https://doi.org/10.1016/j.tbench.2023.100115
https://thejournal.com/articles/2021/06/23/7-benefits-of-ai-in-education.aspx
https://thejournal.com/articles/2021/06/23/7-benefits-of-ai-in-education.aspx
https://doi.org/10.36713/epra10328

Transforming Education 303

2021 IEEE Symposium on Visual Languages and Human-Centric Computing (VL/HCC),
1-11. IEEE. https://doi.org/10.1109/VL/HCC51201.2021.9576440

Kooli, Chokri. 2023. “Chatbots in Education and Research: A Critical Examination of Ethical
Implications and Solutions.” Sustainability 15 (7): 5614. https://doi.org/10.3390/sul
5075614

Kuhail, Mohammad Amin, Nazik Alturki, Salwa Alramlawi, and Kholood Alhejori. 2023.
“Interacting with Educational Chatbots: A Systematic Review.” Education and Information
Technologies 28 (1): 973—1018. https://doi.org/10.1007/s10639-022-11177-3

Kumar, Jeya Amantha. 2021. “Educational Chatbots for Project-Based Learning: Investigating
Learning Outcomes for a Team-Based Design Course.” International Journal of Educational
Technology in Higher Education 18 (1): 65. https://doi.org/10.1186/s41239-021-00302-w

Labadze, Lasha, Maya Grigolia, and Lela Machaidze. 2023. “Role of AI Chatbots in
Education: Systematic Literature Review.” International Journal of Educational
Technology in Higher Education 20 (1): 56. https://doi.org/10.1186/s41239-023-00426-1

Mageira, Kleopatra, Dimitra Pittou, Andreas Papasalouros, Konstantinos Kotis, Paraskevi
Zangogianni, and Athanasios Daradoumis. 2022. “Educational Al Chatbots for Content
and Language Integrated Learning.” Applied Sciences 12 (7): 3239. https://doi.org/
10.3390/app12073239

Majeed, Asim, Ayesha Asim, and Paul Bocij. 2023. “Reframing the Impact of Innovative
Learning Technologies on University Students and Lecturers to Save Time and Improve
Learning Challenges & Opportunities.” 7546-53. https://doi.org/10.21125/edule
arn.2023.1964

Mendoza, Sonia, Luis Martin Sdnchez-Adame, José Fidel Urquiza-Yllescas, Beatriz A.
Gonzélez-Beltran, and Dominique Decouchant. 2022. “A Model to Develop Chatbots
for Assisting the Teaching and Learning Process.” Sensors 22 (15): 5532. https://doi.org/
10.3390/522155532

Merelo, Juan J., Pedro A. Castillo, Antonio M. Mora, Francisco Barranco, Noorhan Abbas,
Alberto Guillén, and Olia Tsivitanidou. 2023. “Chatbots and Messaging Platforms in
the Classroom: An Analysis from the Teacher’s Perspective.” Education and Information
Technologies, May. https://doi.org/10.1007/s10639-023-11703-x

Mitan, Electra. 2024. “Artificial Intelligence Role and Impact on Education.” 8035—45. https://
doi.org/10.21125/edulearn.2024.1898

Mumtaz, Shazia. 2000. “Factors Affecting Teachers’ Use of Information and Communications
Technology: A Review of the Literature.” Journal of Information Technology for Teacher
Education 9 (3): 319-42. https://doi.org/10.1080/14759390000200096

Neupane, Subash, Elias Hossain, Jason Keith, Himanshu Tripathi, Farbod Ghiasi, Noorbakhsh
Amiri Golilarz, Amin Amirlatifi, Sudip Mittal, and Shahram Rahimi. 2024. “From
Questions to Insightful Answers: Building an Informed Chatbot for University
Resources,” May. http://arxiv.org/abs/2405.08120

Okonkwo, Chinedu Wilfred, and Abejide Ade-Ibijola. 2021. “Chatbots Applications in
Education: A Systematic Review.” Computers and Education: Artificial Intelligence
2: 100033. https://doi.org/10.1016/j.caeai.2021.100033.

Chisom, Onyebuchi Nneamaka, Chika Chioma Unachukwu, and Blessing Osawaru. 2024.
“Review of Al in Education: Transforming Learning Environments in Africa.”
International Journal of Applied Research in Social Sciences 5 (10): 637-54. https://doi.
org/10.51594/ijarss.v5110.725

Pashler, Harold, Mark McDaniel, Doug Rohrer, and Robert Bjork. 2008. “Learning Styles.”
Psychological Science in the Public Interest 9 (3): 105-19. https://doi.org/10.1111/
j-1539-6053.2009.01038.x


https://doi.org/10.1109/VL/HCC51201.2021.9576440
https://doi.org/10.3390/su15075614
https://doi.org/10.3390/su15075614
https://doi.org/10.1007/s10639-022-11177-3
https://doi.org/10.1186/s41239-021-00302-w
https://doi.org/10.1186/s41239-023-00426-1
https://doi.org/10.3390/app12073239
https://doi.org/10.3390/app12073239
https://doi.org/10.21125/edulearn.2023.1964
https://doi.org/10.21125/edulearn.2023.1964
https://doi.org/10.3390/s22155532
https://doi.org/10.3390/s22155532
https://doi.org/10.1007/s10639-023-11703-x
https://doi.org/10.21125/edulearn.2024.1898
https://doi.org/10.21125/edulearn.2024.1898
https://doi.org/10.1080/14759390000200096
http://arxiv.org/abs/2405.08120
https://doi.org/10.1016/j.caeai.2021.100033
https://doi.org/10.51594/ijarss.v5i10.725
https://doi.org/10.51594/ijarss.v5i10.725
https://doi.org/10.1111/j.1539-6053.2009.01038.x
https://doi.org/10.1111/j.1539-6053.2009.01038.x

304 Al and Human Rights, Democracy, and the Rule of Law

Paullada, Amandalynne, Inioluwa Deborah Raji, Emily M. Bender, Emily Denton, and Alex
Hanna. 2021. “Data and Its (Dis)Contents: A Survey of Dataset Development and Use
in Machine Learning Research.” Patterns 2 (11): 100336. https://doi.org/10.1016/j.pat
ter.2021.100336

Pérez, José Quiroga, Thanasis Daradoumis, and Joan Manuel Marques Puig. 2020.
“Rediscovering the Use of Chatbots in Education: A Systematic Literature Review.”
Computer Applications in Engineering Education 28 (6): 1549-65. https://doi.org/
10.1002/cae.22326

Pittman, F. Paul, Abdul Hafiz, and Andrew Hamm. 2023. “Data Protection Laws and
Regulations USA 2023-2024.” ICLG. https://iclg.com/practice-areas/data-protection-
laws-and-regulations/usa

Ralston, Kennedy, Yuhao Chen, Haruna Isah, and Farhana Zulkernine. 2019. “A Voice
Interactive Multilingual Student Support System Using IBM Watson.” In 2019 18th
1EEE International Conference on Machine Learning and Applications (ICMLA), 1924—
9. IEEE. https://doi.org/10.1109/ICMLA.2019.00309

Rane, Nitin. 2023. “Chatbot-Enhanced Teaching and Learning: Implementation Strategies,
Challenges, and the Role of ChatGPT in Education.” SSRN Electronic Journal. https://
doi.org/10.2139/ssrn.4603204

Rathore, Bharati. 2022. “Exploring the Potential Impacts of Chatbot Software/Apps (ChatGPT)
on Education: Benefits, Drawbacks, and Future Prospects.” https://ijmirm.com/index.
php/ijmirm/article/view/18

Sebastian, Glorin. 2023. “Exploring Ethical Implications of ChatGPT and Other Al Chatbots
and Regulation of Disinformation Propagation.” SSRN Electronic Journal 1: 55-57.
https://doi.org/10.2139/ssrn.4461801

Sweeney, Colm, Courtney Potts, Edel Ennis, Raymond Bond, Maurice D. Mulvenna, Siobhan
O’neill, Martin Malcolm, et al. 2021. “Can Chatbots Help Support a Person’s Mental
Health? Perceptions and Views from Mental Healthcare Professionals and Experts.”
ACM Transactions on Computing for Healthcare 2 (3): 1-15. https://doi.org/10.1145/
3453175

Tahiru, Fati. 2021. “Al in Education.” Journal of Cases on Information Technology 23 (1): 1—-
20. https://doi.org/10.4018/JCIT.2021010101

Tlili, Ahmed, Boulus Shehata, Michael Agyemang Adarkwah, Aras Bozkurt, Daniel T. Hickey,
Ronghuai Huang, and Brighter Agyemang. 2023. “What If the Devil Is My Guardian
Angel: ChatGPT as a Case Study of Using Chatbots in Education.” Smart Learning
Environments 10 (1): 15. https://doi.org/10.1186/s40561-023-00237-x

Wang, Ting, Brady D. Lund, Agostino Marengo, Alessandro Pagano, Nishith Reddy Mannuru,
Zoé A. Teel, and Jenny Pange. 2023. “Exploring the Potential Impact of Artificial
Intelligence (AI) on International Students in Higher Education: Generative Al, Chatbots,
Analytics, and International Student Success.” Applied Sciences 13 (11): 6716. https://
doi.org/10.3390/app13116716

Wollny, Sebastian, Jan Schneider, Daniele Di Mitri, Joshua Weidlich, Marc Rittberger, and
Hendrik Drachsler. 2021. “Are We There Yet? — A Systematic Literature Review on
Chatbots in Education.” Frontiers in Artificial Intelligence 4 (July). https://doi.org/
10.3389/frai.2021.654924

Xue, Jintang, Yun-Cheng Wang, Chengwei Wei, Xiaofeng Liu, Jonghye Woo, and C. -C. Jay
Kuo. 2023. “Bias and Fairness in Chatbots: An Overview,” September. https://doi.org/
10.48550/arXiv.2309.08836

Yang, Jing, Yen-Lin Chen, Lip Yee Por, and Chin Soon Ku. 2023. “A Systematic Literature
Review of Information Security in Chatbots.” Applied Sciences 13 (11): 6355. https://
doi.org/10.3390/app13116355


https://doi.org/10.1016/j.patter.2021.100336
https://doi.org/10.1016/j.patter.2021.100336
https://doi.org/10.1002/cae.22326
https://doi.org/10.1002/cae.22326
https://iclg.com/practice-areas/data-protection-laws-and-regulations/usa
https://iclg.com/practice-areas/data-protection-laws-and-regulations/usa
https://doi.org/10.1109/ICMLA.2019.00309
https://doi.org/10.2139/ssrn.4603204
https://doi.org/10.2139/ssrn.4603204
https://ijmirm.com/index.php/ijmirm/article/view/18
https://ijmirm.com/index.php/ijmirm/article/view/18
https://doi.org/10.2139/ssrn.4461801
https://doi.org/10.1145/3453175
https://doi.org/10.1145/3453175
https://doi.org/10.4018/JCIT.2021010101
https://doi.org/10.1186/s40561-023-00237-x
https://doi.org/10.3390/app13116716
https://doi.org/10.3390/app13116716
https://doi.org/10.3389/frai.2021.654924
https://doi.org/10.3389/frai.2021.654924
https://doi.org/10.48550/arXiv.2309.08836
https://doi.org/10.48550/arXiv.2309.08836
https://doi.org/10.3390/app13116355
https://doi.org/10.3390/app13116355

Transforming Education 305

Younis, Hussain A., Taiseer Abdalla Elfadil Eisa, Maged Nasser, Thacer Mueen Sahib,
Ameen A. Noor, Osamah Mohammed Alyasiri, Sani Salisu, Israa M. Hayder, and
Hameed AbdulKareem Younis. 2024. “A Systematic Review and Meta-Analysis of
Artificial Intelligence Tools in Medicine and Healthcare: Applications, Considerations,
Limitations, Motivation and Challenges.” Diagnostics 14 (1): 109. https://doi.org/
10.3390/diagnostics 14010109

Zemcik, Mgr. Tomas. 2019. “A Brief History of Chatbots.” DEStech Transactions on Computer
Science and Engineering, no. aicae (October). https://doi.org/10.12783/dtcse/aicac2019/
31439.

Zhang, Juliana J. Y., Asbjgrn Fglstad, and Cato A. Bjerkli. 2023. “Organizational Factors
Affecting Successful Implementation of Chatbots for Customer Service.” Journal of
Internet Commerce 22 (1): 122-56. https://doi.org/10.1080/15332861.2021.1966723.

Zobel, Theresa, Hendrik Steinbeck, and Christoph Meinel. 2023. “Towards Inclusive
Education: A Review of and Guide to Accessible Features in Chatbots for MOOCs.” In
2023 IEEE Learning with MOOCS (LWMOOCS), 1-5. IEEE. https://doi.org/10.1109/
LWMOOCS58322.2023.10306062


https://doi.org/10.3390/diagnostics14010109
https://doi.org/10.3390/diagnostics14010109
https://doi.org/10.12783/dtcse/aicae2019/31439
https://doi.org/10.12783/dtcse/aicae2019/31439
https://doi.org/10.1080/15332861.2021.1966723
https://doi.org/10.1109/LWMOOCS58322.2023.10306062
https://doi.org/10.1109/LWMOOCS58322.2023.10306062

