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ARTICLE INFO ABSTRACT

Received: 16 Feb 2023 Artificial intelligence (Al) introduces new tools to the educational environment with the potential

Accepted: 28 Mar 2023 to transform conventional teaching and learning processes. This study offers a comprehensive
overview of Al technologies, their potential applications in education, and the difficulties
involved. Chatbots and related algorithms that can simulate human interactions and generate
human-like text based on input from natural language are discussed. In addition to the
advantages of cutting-edge chatbots like ChatGPT, their use in education raises important ethical
and practical challenges. The authors aim to provide insightful information on how Al may be
successfully incorporated into the educational setting to benefit teachers and students, while
promoting responsible and ethical use.
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INTRODUCTION

Artificial intelligence (Al) has led to a new age of innovation and transformation in many fields, including
education. Al technologies offer new tools and applications that have the potential to transform traditional
teaching and learning methods. Al has a wide variety of potential uses in education, including improving
productivity, learning outcomes, personalized instruction, instant feedback, and student engagement.

Intelligent tutoring systems, automated rating systems, and tailored learning platforms are just a few of
the educational applications where Al is already being applied. These programs have a lot of potential for
enhancing students’ academic performance and empowering teachers to give students more individualized
instruction. For instance, by offering personalized feedback and assistance, intelligent tutoring systems may
adapt lessons to students' needs. Teachers may focus on more important activities like lesson planning and
student support by using automated grading systems, which can save them a substantial amount of time. By
offering learning experiences catered to each student's unique requirements and interests, personalized
learning platforms can raise students’ engagement and motivation.

Despite all its benefits, using Al in education also raises significant ethical and practical issues. These issues
include the possibility that it might increase the already-existing inequalities in the educational system and
inherent nature of Al algorithms that is prone to bias. Additionally, enabling teachers to successfully
incorporate Al into their teaching practices needs relevant training and support.
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This study attempts to present an overview of the existing literature on the application of Al in education,
with an emphasis on chatbots and ChatGPT—advanced artificial intelligence systems that can generate
human-like responses based on natural language models. Alongside the potential benefits of Al in education,
ethical and practical considerations regarding the use of these technologies will also be discussed. By
identifying key research areas, the authors aim to offer insightful information on how Al may be successfully
incorporated into the educational environment to benefit both instructors and students. Authors further aim
to encourage the ethical and responsible use of these technologies to enhance teaching and learning
processes, as well as to contribute to the continuing discussion concerning the place of Al in education.

ARTIFICIAL INTELLIGENCE

Artificial intelligence (Al) has attained a ubiquitous presence in daily life. A vast array of examples illustrate
how Al has permeated into various aspects of human lives, including accessing information over the Web,
consuming news and entertainment, surveillance systems identifying individuals, financial market
performance, citizens receiving welfare payments, and how drivers and pedestrians navigate (Williamson &
Eynon, 2020). As Al advances, the possibilities that were once only speculative may soon become tangible. It
has the potential to revolutionize various aspects of society, spanning from the business sector, healthcare,
to education (Alawi, 2023), but what exactly is it?

Artificial Intelligence coined by John McCarthy in 1955 refers to making a machine behave in ways that
would be described as intelligent if a human was so behaving (McCarthy et al., 1955). Kurzweil (1990) also
characterizes Al as the art of developing machines that can perform tasks that typically necessitate human
intelligence. Although these early definitions of Al date back many decades, they present a useful starting
point for defining it: whether Al is genuinely intelligent, if not what is the difference? Indeed, Al is not inherently
intelligent but rather has the capacity to perform tasks that are generally considered intelligent with a certain
degree of success (Chiu et al., 2022; Mertala et al., 2022).

Notwithstanding its capability to differentiate between a picture of an automobile and that of a rainbow,
Al does not possess an inherent understanding of the concepts of automobiles or rainbows. The operational
core of Al consists of algorithms and programs with big data as the fundamental basis (Zhang, 2023). Thus, Al
is also described as a subfield of computer science that centers on investigating the essential nature of
intelligence by using a set of algorithmic procedures to create intelligent artifacts that resemble human
intelligence (Dwivedi, 2021); however, it has evolved into a novel multidisciplinary and interdisciplinary science
that integrates various knowledge and technologies, such as computer science, statistics, information theory,
and mathematics (Mata et al., 2018). Hence, it is possible to give a more comprehensive definition: any theory,
methodology, or technique that facilitates the analysis, simulation, exploitation, and exploration of human
thinking processes and behaviors by machines, particularly computers, can be regarded as Al (Lu, 2019).

Al is not perfect neither is any human (OpenAl, 2023). Heralded as a transformative technology (Dwivedi
et al., 2021), its distinctive intelligent functions have facilitated the gradual transition of human society into
the Al era (Ye, 2021). The associated technologies encompass a wide range of areas, including intelligent
robotics, natural language processing, language recognition, advanced image recognition, intelligent expert
systems, neural network and machine learning (Anweiler & Ramet, 2019; Mondal et al., 2020).

Chatbots

One of the commonly utilized Al technologies for supporting teaching and learning activities is the Chatbot
system (Okonkwo & Ade-lbijola, 2020). A Chatbot is an intelligent agent that is capable of interacting with a
user by answering a series of questions and providing an appropriate response (Clarizia et al., 2018). A
Chatbot, as a dialogue system, should be able to understand the content of the dialogue and identify the
users' social and emotional needs during the conversation. It emulates and interprets human communication,
allowing individuals to engage with digital devices as though they were conversing with an actual human being
(Ciechanowski, 2019). Additionally, the performance of a chatbot depends on the size and accuracy of its
databases, meaning that greater database size leads to better performance (Aleedy et al., 2022). The creation
of a Chatbot involves the use of Natural Language Processing (NLP). NLP is a technology that enables a
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Figure 1. How a Chatbot functions (Aleedy et al., 2022, p. 662)

machine to comprehend, analyze and interpret natural human languages. Figure 1 shows how a chatbot
functions.

The first chatbox, Eliza, was created with the role of a psychotherapist in 1966 followed by Parry in 1972
and Alice in 1995. As technology advances, modern Chatbots are created, such as SmarterChild, Apple Siri,
Amazon Alexa, IBM Watson, Microsoft Cortana, and Google Assistant (Reis et al., 2018).

ChatGPT

Launched by OpenAl (San Francisco, CA) in November 2022, ChatGPT describes itself as “a powerful
machine learning software that uses the Generative Pre-trained Transformer (GPT) algorithm to generate
human-like responses to text-based inputs”. ChatGPT was trained on a vast corpus of data, including articles,
websites, books, and written conversations. However, through a process of fine-tuning that includes dialogue
optimization, ChatGPT is capable of responding to prompts in a conversational manner (Health, 2023).
Generative Pre-trained Transformers (GPTs) are a class of advanced language models that employ deep
learning to enhance their output. These models are trained on extensive datasets.

Through the identification of patterns and regularities in the data, GPTs generate appropriate phrases and
words or produce relevant images in response to a user’s queries (Rospigliosi, 2023). A wide range of tasks
can be accomplished by ChatGPT, including language translation, text summarization, question answering,
creative writing (such as poetry or fiction), generation of high-quality long or short form content (such as blog
posts), responding to prompts in conversation, explaining complex subjects, concepts, or themes, and fixing
errors in existing code or generating new codes (Eke, 2023). The innate abilities of ChatGPT have been
showcased in studies that indicate its success in passing a Law School examination (Choi et al., 2023) and a
Master of Business Administration (MBA) examination (Terwiesch, 2023).

ChatGPT's ability to understand natural language queries and generate human-like responses has made
it a popular tool for getting quick answers to a wide variety of questions, from common to complex topics.
For example, it can instantly summarize a long academic article with a single sentence, the words in which
may even start with a particular letter like ‘g’ only. It not only detects what the problem is but also provides
accurate solutions even when programming itself. ChatGPT has quickly established itself as a valuable
resource for students and professionals. The latest version of ChatGPT (ChatGPT-4) was released on March
14, 2023 and is claimed to be more powerful and capable of performing more complex functions. ChatGPT-4
has been trained on a larger and diverse dataset. The increased size of the model allows for more advanced
natural language processing capabilities. Its capacity for reasoning and understanding prompts across
multiple domains makes it more adaptable and able to handle challenging tasks. For example, if a user
submits an image and requests a description, it describes the image in detail. It even responds to the
handwritten queries presented as graphics (OpenAl, 2023).
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ARTIFICIAL INTELLIGENCE IN EDUCATION (AIEd)

Al technologies have had a significant impact on the way we learn (Chen et al., 2020) particularly due to
the rapid development with the emergence of deep learning technologies (Chan & Zary, 2019). In fact, since
at least the 1980s, Al in education (AIEd) has been established as a cohesive academic research field
(Williamson & Eynon, 2020). In AIEd, there are two approaches consisting of the development of Al-based
tools for classrooms and the utilization of Al to gain insight, assess, and enhance learning (Holmes et al., 2019).

AIEd involves the integration of social, cultural, economic and pedagogical dimensions (Selwyn, 2016). It
involves the utilization of Al technologies, including intelligent tutoring systems, chatbots, robots, learning
analytics dashboards, adaptive learning systems and automated assessment, so as to support and enhance
the educational process (Chen et al., 2020). Specifically, a chatbot's capabilities may vary based on its
technologies including natural language processing, machine learning, deep learning, and artificial neural
networks (Nirala et al., 2022). Early chatbots utilized either keyword matching mechanisms (Weizenbaum,
1966) or natural language processing mechanisms (Melian-Gonzalez et al., 2021). As computer and speech
recognition technology advanced, voice interactive interfaces started to emerge (Guttormsen et al., 2011). The
initial chatbots lacked reliability as they were incapable of providing precise answers to students during a
conversation. Their responses were ambiguous and occasionally misguided learners, rendering them of
limited educational worth (Yin et al., 2021). Nevertheless, contemporary chatbots have improved significantly,
boosting their potential for educational applications (Fryer et al., 2019). Thus far, chatbots have predominantly
been applied in education for the purposes of health and wellness, language acquisition, feedback provision,
metacognitive development, and addressing student inquiries (Chen et al., 2023).

Although the influence of Al on education is still uncertain (Holmes, 2021), it has considerable potential to
improve learning, teaching, pedagogical innovations, assessment, and educational administration (Chen et
al., 2020). While Al has the potential to revolutionize education, achieving positive educational outcomes
requires more than just the use of sophisticated Al computing technologies (Castaneda & Selwyn, 2018). The
employment of technology should be closely linked to educational and learning theories to guide instructional
design and technological advancement (Bower, 2019). As for the conceptual framework of Al-supported
learning, Zheng (et al. 2021) claim that the utilization of AIEd technologies, learning content, and pedagogical
approaches are often interconnected and should be integrated to optimize learning efficiency and
effectiveness. When designing learning activities supported by Al, teachers and practitioners should consider
six crucial elements to achieve the expected learning objectives: learners, context, tasks, pedagogical
approaches, interaction methods, and the application of Al technologies (Zheng et al., 2021).

AIEd Paradigms

Ouyang and Jiao (2021) group AIEd into three paradigms:

1) Al-directed (where the learner is seen as the recipient)

2) Al-supported (where the learner is seen as the collaborator),
3) Al-empowered (where the learner is seen as the leader).

In the first paradigm, under the influence of behaviorism, Al is employed to represent and direct cognitive
learning while learners are the recipients of Al services. In the second paradigm with cognitive and social
constructive theoretical foundations, Al supports learning while learners collaborate with Al. In the third
paradigm based on connectivism, Al empowers learning and learners take agency in their own learning and
a synergistic collaboration among multiple entities, such as the learner, the instructor, information, and
technology, in the system augments the learner’s intelligence. In the realm of education, Al has been regarded
as a potent tool for enabling novel paradigms in instructional design, technological advancement, and
educational research that would otherwise be unfeasible to achieve via conventional modes of education
(Hwang et al., 2020).

4/13 Contemporary Educational Technology, 15(3), ep429



Contemporary Educational Technology, 2023

Potential Benefits of AlEd
Potential benefits for students

For students, a primary result of implementing Al is increased motivation and engagement (Xia et al.,
2022). It increases their learning interest (Lin & Chang, 2020), facilitates interactive learning environments via
particular tools like Smart Sparrow that promote learner engagement with educational content (Karsenti,
2019). Numerous studies have also demonstrated substantial improvements in academic performance
through the aid of Al technologies (Khan et al., 2021; Kim et al., 2021). It significantly improves learning
outcomes and student happiness (Winkler & Séllner, 2018), maximizing student learning abilities and
achievement (Clarizia et al., 2018). One reason behind this high motivation and achievement could be
promoting and enhancing personalized learning experiences (Cunningham-Nelson et al., 2019). To this end,
Al-powered tools like ALEKS and Knewton create individualized learning paths. Such individualized learning
experiences and materials cater to learners’ unique strengths and weaknesses (Brown et al., 2020).

In Al-enabled environments, students are not only presented with individualized tasks (Hirankerd &
Kittisunthonphisarn, 2020) but also personalized and instant feedback by analyzing their work and learning
process (Okonkwo & Ade-Ibijola, 2020; Porter & Grippa, 2020). For example, Grammarly, InstaText and
QuillBot provide learners with tailored feedback on their written assignments and Codecademy on coding
tasks. This step-by-step individualized guidance and timely feedback encourage self-reflection, self-directed
learning and self-regulation through the identification and learning from their own errors (Chiu et al., 2023a).
It also provides advice to students on academic issues thereby helping them to make some vital decisions on
their various academic programs or activities (Ismail & Ade-Ibijola, 2019). The employment of Al technologies
also furnishes students with twenty-first century skills, including critical thinking and creativity, thus facilitating
the assessment and appraisal of complex skills (Luckin et al., 2016) and promoting deep thinking through Al
(Chiu et al., 2023b).

Notably, Al facilitates ongoing dialogue and aids students in improving their communication abilities in
language learning contexts (Vazquez-Cano, 2021) since it encourages collaborative learning (Ruan et al., 2019)
and enhances peer communication skills (Hill et al., 2015). Additionally, such personalized learning
environments not only enhance the quality of instruction, but also promote informal learning and services to
underserved and vulnerable populations (Jain et al., 2018) including students in need of special education
(Chassignol et al., 2018). In their study, for example, Llorente and colleagues (2021) showed that Al-based
educational interventions can improve the reading comprehension of students with dyslexia. Similarly, a
review by Zhang and colleagues (2020) pointed out that Al-based instructional tools can foster the learning
outcomes of students with autism spectrum disorder. These findings suggest that Al has the potential to play
a valuable role in supporting students with learning disabilities, and helping them to achieve their full
potential.

As for the affective domain of students, it has been reported that they have a more favorable disposition
and increased self-assurance in their learning outcomes due to the application of Al (Hsieh, 2020) since Al
allows students to study in exciting and comfortable environments (Rooein, 2019), which enhances their
confidence and reduces their learning anxiety (Kim et al., 2021). Human-robot interactions, for example,
helped low-achieving students feel more confident and useful and less embarrassed (Chiu et al., 2023a). A
study by Crompton and colleagues (2019) found that an Al-based educational intervention was effective in
reducing anxiety among middle school students. Thus, Al has the potential to make a positive impact on the
anxiety students have, helping them to develop the skills and confidence needed to succeed in their academic
life.

Potential benefits for teachers and administrators

For the other side of the coin, namely, for teachers, Al presents itself as an invaluable asset. Incorporating
Al technologies into teaching, learning, and administration has elicited positive attitudes from them (Aldosari,
2020). First of all, the use of Al technologies has been found to improve teaching skills (Jaiswal & Arun, 2021)
and teaching competence by providing inspiration and promoting self-reflection (Aldeman et al., 2021). Al
introduces adaptive teaching strategies (Aldeman et al., 2021) because it enhances teachers’ insight into
students’ learning processes and presents ways to support their learners (Jia et al., 2021; Vincent-Lancrin &
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Van der Vlies, 2020). It functions in an adaptive way considering students’ actions and emotions (Graesser,
2016). Al also provides teachers with professional development as it can offer them teaching evaluation
models and provide suggestions for improving their teaching practices (Gunawan et al., 2021; Hu, 2021).

Markedly, Al presents assessments of students based on their performance abilities (Durall & Kapros,
2020). Al-powered Chatbots can be used to create an automated and intelligent system that enables teachers
to analyze and assess a student's learning ability (Durall & Kapros, 2020). When they are submitted, the
chatbots collect the results and send them to the teachers, allowing them to keep track of their students’
progress and speed up activities (Okonkwo & Ade-Ibijola, 2020) via certain tools like Gradescope, Autolab, and
Al tutor. Additionally, Al allows to monitor students’ learning process (Chiu et al., 2023b) and capture data on
student learning (Westera et al., 2020). For example, a diverse range of multimodal data, encompassing
physiological sensing, eye-tracking, and electroencephalography, have been employed to acquire a
multifaceted comprehension of learners’ levels, enabling a high-quality prediction of their learning
performance (Giannakos et al., 2019). Advanced Al features, such as speech recognition and pronunciation
correction, have the potential to facilitate the acquisition of foreign language skills (Vincent-Lancrin & Van der
Vlies, 2020).

With the close monitoring and the ability to predict students’ performance (Akmese at al., 2021), Al
technologies facilitate administrative roles as they are of use when addressing student disengagement and
effectively reducing student dropout rates (Karsenti, 2019; Villegas-Ch et al., 2021) because such early warning
systems based on long-term datasets facilitate prediction and identifying risks (Brown et al., 2020).
Furthermore, Al technologies can replace a significant amount of repetitive work, reducing the workload of
teachers and administrators (Chan & Zary, 2019). Thus, a chatbot reduces teachers’ administrative workload
by evaluating students’ assignments, scoring, and providing feedback to students (Chen et al., 2020;
Cunningham-Nelson et al., 2019). For example, AutoGradr and Repl.it automatically grade homework and
tests, saving teachers many hours of time that can be spent on lesson planning, student support and
professional development. Al-based learning management systems can provide numerous benefits for both
students. Several universities have begun to use chatbots to answer students’ questions and assist them in
off-hours. They are also used in libraries, student affairs, school restaurants, and academic programs to give
individualized learning, support students, facilitate administrative duties, and foster assessment (Hopcan et
al., 2022). As Al technology continues to advance, it is expected to see even more sophisticated learning
management systems emerge in the future (Koedinger et al, 2012, Ramesh & Lakshmi, 2018, Saha & Al Amri,
2019).

Ethical Issues

Although the use of Al technologies is highly recommended, their limitations need to be considered.
According to Rapp et al. (2021), evaluating a chatbot just based on its effectiveness, utility, and ability to fulfill
and engage people does not seem to be sufficient. Firstly, it raises ethical concerns related to potential abuse
and deception. Users may mistakenly believe that they are communicating with real individuals rather than
with Chatbots (Adamopoulou & Moussiades, 2020). The Deputy Director General of the European Consumer
Organization (BEUC) pointed out serious concerns about how ChatGPT “might manipulate and deceive
people” (McCallum, 2023). It has already been banned in Russia, China, Venezuela, Belarus, and Iran as they
claim that ChatGPT spreads US political propaganda (Wodecki, 2023). User privacy (Okonkwo & Ade-Ibijola,
2020) is another major issue. Italy has become the first western country to ban ChatGPT over privacy issues
(McCallum, 2023). Notably, many prominent figures in Al including Ellon Musk and Apple®© co-founder, Steve
Wozniak, did not limit their concerns to ethics or privacy but signed an open letter warning that it “can pose
profound risks to society and humanity” (Vallance, 2023).

Another key challenge pertains to Chatbot development and programming (Rahman et al., 2017).
According to Grosz (2018), computational linguistics and NLP systems also raise some of the most serious
potential issues, such as dialogue system failure, the impact of social Chatbots on how people communicate
with one another, and system performance issues. Chatbot's accuracy in delivering information is contingent
upon the input data. Users have the expectation that the Chatbot system will furnish precise responses to
their inquiries, which is solely feasible when the input data is accurate (Cunningham-Nelson et al., 2019).
Okonkwo and Ade-lbijola (2020) argue that building a Chatbot system is a continuous process that
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necessitates consistent supervision and maintenance, which can be difficult. Additionally, it could answer
harmful instructions like giving the codes of a malware. To overcome these issues, Jobin et al. (2019)
delineated the following eleven ethical principles for artificial intelligence: (1) transparency (2) justice and
fairness (3) nonmaleficence (4) responsibility (5) privacy (6) beneficence (7) freedom and autonomy (8) trust
(9) dignity (10) sustainability and (11) solidarity.

The generic limitations of chatbots mentioned above inevitably reflect themselves when they are used for
instructional purposes. In general, they raise questions about academic integrity and worries professors
about using essays as a form of assessment (Eke, 2023). When asked about the potential ethical issues related
to the use of Chatbots and ChatGPT in education, the following concerns are listed:

¢ reliability and accuracy of the information it presents

e potential biases in the data, resulting in discriminatory or misleading responses

e privacy issues since it may collect and store personal information about students

e questions about the role of teachers and the impact on the job market for educators

e lack of human interaction, reducing the quality of the educational experience for students
e over-reliance and dependency on technology

e concerns about the rights of intellectual property

e transparency and accountability as it might be difficult to identify how decisions are being made by the
chatbot

Research on AIEd also reveals a weak link to pedagogical perspectives and instructional approaches, and
overlooks the intricate and multifaceted challenges and risks involved in learning and teaching with Al
(Guilherme, 2019; Williamson & Eynon, 2020). Additionally, Goel and Polepeddi (2018) underscore the
importance of equity and accessibility for all students. It is essential to ensure that Al-based educational tools
are designed with user privacy and data security in mind, and that they do not reinforce biases or perpetuate
inequalities (Jia et al.,, 2021). Although arguing that AIEd technologies, specifically ChatGPT, undermine
academic integrity, insufficient familiarity with these technologies poses challenges to their introduction and
integration into educational institutions (Hussin, 2018) and academic institutions need to embrace it as an
indispensable component of research and pedagogy (Eke, 2023). Considering that a version of ChatGPT,
Microsoft 365 Copilot, was added to Office apps, including Word, Excel, PowerPoint and Outlook by using
machine learning to analyze data from a variety of sources, including telemetry data, user feedback, and
Microsoft's own expertise to provide proactive recommendations, automated issue resolution, and
personalized guidance (Stallbaumer, 2023), it is not hard to predict that the impact of ChatGPT in education
will grow in the following days. Therefore, further research is necessary to ascertain the potential benefits of
these emerging technologies for education and how they can be properly and effectively utilized (Chiu, 2023b;
Hwang & Chang, 2021) for the purpose of differentiating text- and idea-generation (Halaweh, 2023). We can
help preparing the next generation of students for a future in which Al is an increasingly important part of
their lives (UNESCO, 2021) by integrating Al-based educational tools into their curricula and policies
accordingly.

CONCLUSION

There are several advantages to using Al in education, as well as certain difficulties. Al may improve
learning outcomes, productivity, and student engagement by opening up new avenues for individualized
education, feedback, and assistance. Nonetheless, it is impossible to disregard the ethical and practical issues
surrounding the application of Al in education. Important concerns to solve include the possibility of bias in
Al algorithms and the requirement for sufficient teacher preparation and support.

Particularly, the potential for personalized learning, language instruction, and feedback applications in
education is demonstrated by the usage of chatbots and ChatGPT. Recent literature has made significant
advances in the understanding and practical application of Al-integrated learning and teaching environments.
These contexts enable the utilization of AIEd technologies as trainers, facilitators, collaborators, or tools in a
range of settings and roles. Nevertheless, these scenarios have become more comprehensive, prompting the
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question of to what extent ChatGPT can revolutionize education, thereby necessitating further inquiry and
exploration.

In the end, a collaborative effort involving educators, researchers, and policy-makers is needed to ensure
the ethical and responsible use of Al in education. We can build a more fair and successful education system
that gives kids the individualized teaching, feedback, and support they need by solving the problems posed
by Al technologies and utilizing their advantages.
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