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ABSTRACT

As technology progresses, there has been an increasing interest in using Chatbot GPT
(Generative Pre-trained Transformer) in education. Chatbot GPT, or ChatGPT, gained one
million users within the first week of launching in November 2022 and had amassed over
100 million active users by February 2023. This type of artificial intelligence uses natural
language processing to convert it into a user. This paper presents a comprehensive analysis
and review of 34 articles published on ChatGPT and its potential impact on education by
utilizing the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
methodology. This review analyzed various studies and articles to examine the strengths and
limitations of GPT language models in education from 2018 to the present. The advantages of
ChatGPT include its capacity to provide personalized and adaptive learning, instant feedback,
and improved accessibility. However, there are potential drawbacks, such as the lack of emo-
tional intelligence, the risk of overreliance on technology, and privacy concerns. This review
suggests that ChatGPT has significant promise for education yet reinforces the necessity for
further research and careful consideration of possible risks and limitations. Specifically, it
pointed out potential invisible manipulations by instructing ChatGPT to answer education-
related topics. The paper concludes by discussing the implications of ChatGPT for the future of
education and emphasizing the need for further research in this field.
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1  INTRODUCTION

In recent times, various technological innovations such as blockchain,
metaverse, virtual reality, extended reality, 10T, 5G, and artificial intelligence (AI)
have experienced significant growth [1], [2]. In particular, the advancement of
Al technologies, particularly natural language processing, has led to the devel-
opment of cutting-edge technologies, such as GPT chatbots [3], with the potential
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to revolutionize the education sector [4]. ChatGPT, a computer program designed
to simulate conversations with human users, has shown great potential for wide
application in educational settings, including language learning, test preparation,
and personalized tutoring [5].

Given the growing interest in using ChatGPT in education, there is a need to eval-
uate its advantages and disadvantages to determine its potential impact on the field.
To this end, this paper presents a systematic literature review with a comprehensive
search strategy for academic databases, including Scopus, Web of Science (WoS),
and Google Scholar, following the PRISMA methodology. This methodology is widely
recognized for its rigor and transparency in synthesizing evidence from primary
research studies. We supported data collection using Publish or Perish (PoP) and
utilized Biblioshiny R Studio and Microsoft Excel (MS Excel) for data analysis and
visualization.

This review focuses on studies and articles published between 2018 and the
present year (2023). The reason for starting the review in 2018 is important
because the development of language models such as ChatGPT builds on previ-
ous technological advances. In 2018, OpenAl released the GPT, approaching lan-
guage tasks by predicting the next token. Therefore, by focusing on studies and
articles published between 2018 and the present year, we can gain insight into
the evolution of the GPT language model and how it is being used and studied by
researchers and practitioners. Furthermore, despite its release in 2022, research
and development efforts may have occurred before the launch of ChatGPT. By
examining recent studies and articles, we may gain insights into the thinking
and research that informed the development of ChatGPT. This study examines
the main advantages of using ChatGPT, such as its ability to provide personalized
and adaptive learning experiences, instant feedback, and increased accessibility.
Additionally, this review considers the potential drawbacks of ChatGPT, such as
its lack of emotional intelligence, potential privacy concerns, and overreliance on
technology.

This review provides a comprehensive analysis of the potential of ChatGPT in
education and highlights the latest research in this field. The implications of this
review shed light on the possibility of ChatGPT enhancing educational practices
while also identifying areas where further research is needed. This review aims to
answer research questions (in the methodology section) and serve as a resource for
educators, researchers, and policymakers interested in exploring the potential of
ChatGPT, a new educational technology.

1.1 NLP & OpenAl

Since the 1950s, Alan Turing famously asked, “Can machines think?” [6] NLP
has made remarkable strides; Joseph Weizenbaum created Eliza, the first natural
language processing bot, in the mid-1960s [7]. These advancements initiated a new
era for rule-based systems, machine learning, and deep learning, which have found
applications in various fields, including speech recognition and automated trans-
lation [8], [9]. Recent developments in the field of NLP, such as the development
of models pre-trained with large volumes of data, can help understand language,
leading to the deployment of NLP applications in the real world in education, con-
struction, customer service, and more [10]-[14].
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A transformer, a neural network released by Google Research in 2017, can com-
prehend multiple words and analyze their relationships [15]. Furthermore, this
architecture is becoming more powerful and can generate complex results [16].
The transformer stands out from other architectures because of its use of atten-
tion mechanisms rather than recurrent or convolutional neural networks [17],
[18], which makes it useful for a variety of tasks, such as machine translation, text
summarization, and question answering [19]. Based on this advancement, OpenAl
developed the GPT-3 family of language models [20]. It contains several models
with varying sizes and capabilities, including Davinci (175 billion parameters),
Curie (100 billion parameters), Babbage (50 billion parameters), Ada (35 billion
parameters), GPT-3 75B, GPT-3 120B, and GPT-3 10B [21]. GPT-3 is particularly
noteworthy for its ability to generate code from text and includes fine-tuned and
embedded language models pre-trained and reinforced by users with domain-
specific data [24], [25].

GPT-3 has been used in various applications, such as natural language pro-
cessing, chatbots, and language translation, demonstrating its power and poten-
tial impact on education. GPT-3 has been gaining attention due to its ability to
generate human-like text promptly [22], [23]. Achieving this involves using a neu-
ral network consisting of multiple layers of “transformers” [25]. By training it on
a large dataset of different topics such as books, articles, and websites, GPT-3 can
converse with various subjects [26]. Additionally, the algorithm can perform nat-
ural language processing tasks such as language translation and summarization
[27]. Furthermore, it can even write an original scientific paper [28] and create
unique content, such as blogs, poetry, press release material, and resumes [29].
However, GPT-3 cannot access new information outside the data on which it is
trained [26].

1.2 What is ChatGPT?

Although GPT-3 has been a significant breakthrough in language model devel-
opment, it has limitations. For instance, GPT-3 is not trained on conversational
data; therefore, it may not perform optimally in conversational Al applications
like chatbots. This is where the ChatGPT occurs. ChatGPT is a variant of the GPT-3
language model, trained explicitly on conversational data, enabling it to be used
in chatbot applications. Moreover, ChatGPT’s training data include dialogue inter-
actions, which allows it to understand the flow of conversation and generate more
natural and coherent responses. Therefore, the transition from GPT-3 to ChatGPT is
significant because it addresses the specific limitations of the former and provides
new possibilities for conversational Al applications. ChatGPT is a state-of-the-art
language processing technology that has gained increasing attention in recent
years [30]. It is a version of the machine learning Natural Language Processing
models known as Large Language Models (LLMs). Developed by OpenAl, this
technology utilizes deep-learning algorithms to generate human-like responses
to text-based inputs. GPT models are trained on massive amounts of text data,
allowing them to recognize and replicate patterns in a language with remarkable
accuracy [31].

One of the unique advantages of ChatGPT over its prior version is its ability to
provide more personalized and adaptive learning experiences. ChatGPT is trained
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explicitly on conversational data related to education, which allows it to under-
stand the context and tailor its responses to the user’s specific needs. This personal-
ized approach can provide a more engaging and effective learning experience for
students, as ChatGPT can adjust its responses and provide targeted feedback based
on users’ knowledge and preferences.

Additionally, the increased accessibility of ChatGPT can be a significant advan-
tage in education. ChatGPT allows students to access educational resources any-
time and anywhere through their digital devices. This feature benefits students
with limited access to traditional classroom resources. Moreover, the unique
advantages of ChatGPT make it a promising tool for improving the quality and
accessibility of education. It has the potential to revolutionize our interactions
with machines and has numerous practical applications, such as virtual assis-
tants, customer service, and language translation [32]. ChatGPT can deliver
tailored learning content, provide real-time feedback, and even simulate indi-
vidualized interactions with educators due to its ability to comprehend natu-
ral language and generate human-like responses. Overall, the unique features of
ChatGPT make it a powerful tool for improving the quality and accessibility of
education [33].

1.3 History of ChatGPT

OpenAl traced the development of ChatGPT back to 2018, when they released
the first iteration of GPT-1, a significant breakthrough in natural language pro-
cessing [34]. This language model can generate coherent and human-like texts
based on its input. In 2019, OpenAl released GPT-2, an even more advanced ver-
sion of GPT that generated high-quality text with minimal input. Concerns were
raised about its potential misuse; therefore, OpenAl initially withheld the full
version of the model. In 2020, OpenAlI released GPT-3, the most potent version
of GPT, with 175 billion parameters. This model can generate almost indistin-
guishable text from human-written text, with significant implications for various
fields, including education. In 2021, OpenAl released a new version of GPT-3
called Codex, which was explicitly trained in programming languages and could
generate code based on natural language descriptions. Finally, in November 2022,
OpenAl launched ChatGPT, built on GPT-3.5, and fine-tuned it using supervised
and reinforcement learning techniques (see Figure 2). ChatGPT has gained atten-
tion for its detailed responses and articulated answers across various knowledge
domains, although its uneven factual accuracy has been identified as a draw-
back. According to The Guardian and other sources, ChatGPT is supported in 161
countries and has reportedly reached 100 million active users as of February
2023 [35].

As technology advances rapidly, OpenAl announced the release of GPT-4 on
March 14, 2023, now available for ChatGPT Plus users. GPT-4 is expected to sur-
pass its predecessors’ capabilities and revolutionize natural language processing.
Figure 1 shows the evolution of the GPT language model, including the most recent
releases of GPT-3.5 and GPT-4. One potential difference between GPT-4 and GPT-3.5
is the number of parameters, as GPT-4 may have up to a trillion parameters, increas-
ing its potential performance on language tasks and its ability to handle more
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complex languages. Additionally, GPT-4 may have access to more diverse and spe-
cialized training data, enabling it to excel in specific domains.

Furthermore, GPT-4 is anticipated to have superior capabilities for multi-
modal understanding, enabling it to comprehend text and other forms of data,
such as images or audio. Expanding its abilities could produce new applications
such as image captions or speech recognition. However, GPT-4 has certain lim-
itations that must be addressed, including social biases, hallucinations, and sus-
ceptibility to adversarial prompts. Transparency, user education, and a greater
understanding of Al are encouraged and promoted as these models are adopted
by society. Moreover, the avenues of stakeholder input are expanded to shape
these models. Overall, the release of GPT-4 is expected to push the boundaries of
natural language processing further, creating opportunities for innovation and
development.

©)

GPT-2: GPT-3:
was released went Beta

GPT-1:
was released

GPT-3: GPT-3.5:
was released was released (08 Slrant arsior)
was released

GPT-4

Jun 11%, 2018

Feb 14%, 2019

May 28", 2020

\ 4

Jun 11%, 2021

R
Nov 30%, 2022
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March 2023

Fig. 1. ChatGPT timeline

2  METHODOLOGY

Using the well-known Preferred Reporting Items for Systematic Review and
Meta-Analyses (PRISMA) method, this study carefully and openly looked at all the
relevant literature about how ChatGPT can be used in education, including all of
its different versions. The PRISMA framework provides a standardized process for
collecting and analyzing data, enhancing the reproducibility and reliability of the
study [36]. Figure 2 displays the four stages of the process (4S): searching, screening,
selecting, and synthesizing, which involve collecting, filtering, and analyzing data
based on its relevance to the topic of study.
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Keywords:
1) GPT or ChatGPT AND Education
2) GPT or ChatGPT AND Learning

Sources:
Scopus (28), WoS (0), GS (862) Data collection date: February 22, 2023.
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T during this search may vary over time.
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Fig. 2. The PRISMA flow diagram

This study transparently and rigorously conducted a systematicliterature review to
increase the reliability and validity of the findings. The data collection criteria included
focusing on keywords related to “GPT,” “ChatGPT,” “Education,” and “Learning” and
selecting articles written only in English. The search spanned the time GPT was devel-
oped by OpenAl in 2018, including the release of ChatGPT in 2022. Since ChatGPT had
limited usage before 2022, the search primarily focused on articles published from
2022 onwards. This search strategy ensured that the literature review captured the
latest developments and insights on using the OpenAl language model, particularly
ChatGPT, in education and learning. However, for this study, it may be necessary to
conduct additional reviews of articles published since 2018 that pertain to the GPT or
OpenAl language model, as explained in the Introduction section.
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The results of this process were further analyzed using Biblioshiny R Studio for bib-
liometric data visualization and exploration, as well as MS Excel for data management
(see Figure 3). Table 1 shows the research questions (RQ) this study aims to answer.

.
-,

Fig. 3. The PRISMA: supported by Publish or Perish (PoP), Biblioshiny R, and MS Excel

Biblioshiny R

PoP

Table 1. Research questions (RQ)

No. Research Questions (RQ)

1 | What are the pros and cons of using ChatGPT in education?

2 | How can ChatGPT be used to support learning in education?

3  RESULTS
3.1 Searching

The search process for this study was initiated by identifying relevant keywords
related to the research topics under investigation. Specifically, we employed “GPT” OR
“ChatGPT” AND “Education” and “GPT” OR “ChatGPT” AND “Learning” as search terms.
To ensure consistency and accuracy in the data collection, we included articles pub-
lished in English from 2018 to 2023 from reputable databases, such as Scopus, WoS,
and Google Scholar. We identified 890 articles, comprising 28 from Scopus, 0 from
WoS, and 862 from Google Scholar. However, we excluded 70 articles due to missing
publication years. Figure 4 shows the detailed breakdown of the data distribution.

Has increased rapidly since
the release of ChatGPT at the

end of 2022. m

600
500 ﬁ
400
300
200
100 48| 62 62
, = B B =

2018 2019 2020 2021 2022 2023

Fig. 4. Total data by year
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3.2 Screening

In a PRISMA review, screening is a critical step that involves a comprehensive eval-
uation of potentially eligible studies identified through the initial search process. This
typically involves two stages: (1) title and abstract screening, and (2) full-text screening.
During the title and abstract screening stage, one of the first steps is to eliminate dupli-
cate data based on the author, title, and year. After removing duplicates, the reviewers
assess the relevance of each study by evaluating the title and abstract against the estab-
lished inclusion and exclusion criteria, excluding studies that do not meet the criteria.

The purpose of the screening was to ensure the inclusion of only relevant studies
that met the established criteria in the final analysis. This process enhanced the rigor
and validity of the review by guaranteeing the inclusion of high-quality studies perti-
nentto the research question. We identified and removed 488 duplicate entries from the
dataset using Microsoft Excel for data management. Among the remaining 402 papers,
163 were excluded after screening their titles and abstracts, while 239 were considered
relevant and met the inclusion criteria (Figure 5). Therefore, up to this screening stage,
651 data points were excluded from the analysis because they were duplicates, irrel-
evant, or did not meet the established inclusion criteria. After the last screening pro-
cess based on the title and abstract, 163 articles were excluded from the study, leaving
239 articles that were selected for a more in-depth analysis of their content (Figure 6).

Screening I; )
488 (Excluded) Total After Screening I;

402 (Included)

Total; 890

Fig. 5. Screening [

Screening IT;
163 (Excluded)

%

Total; 402

Total After Screening IT;
239 (Included)

Fig. 6. Screening II
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3.3 Selecting

Selecting appropriate studies for inclusion is critical to ensure the reliability and
validity of the review findings. Only articles that discussed ChatGPT, education, and
learning were deemed relevant, with open-access availability serving as an addi-
tional criterion. Of the 239 articles, only 34 met the established criteria and were
eligible for inclusion in the review (see Figure 7). This selection process guarantees
that the final data used for the study are relevant and reliable, thus enhancing
the credibility and generalizability of the review’s findings. This will ultimately
provide valuable insights for researchers, educators, and practitioners seeking to
understand the applications and implications of ChatGPT in educational and learn-

ing contexts.
I I

Fig. 7. Selection: 34 Articles

3.4 Synthesis

The synthesis process is essential to ensure that the systematic review is com-
prehensive and to provide a clear and reliable understanding of the current state
of research on ChatGPT, education, and learning. In this study, the synthesis pro-
cess involved conducting a thorough review of the 34 articles that met the estab-
lished inclusion criteria (see Table 2), all published between 2022 and 2023. First,
we set the scope of this study from 2018 to 2023; however, articles discussing
ChatGPT emerged only in 2022 and were mostly published in 2023. Throughout
the review process, we extracted and analyzed data from each article to iden-
tify key findings related to the topic. This analysis will include comparing the
studies’ similarities and differences and examining each study’s strengths and
limitations. The conclusions of the synthesis process were then used to deter-
mine the current state of the research. This will involve critically evaluating the
evidence presented in the selected studies and identifying gaps or limitations in
the existing research. Ultimately, the synthesis process is essential to provide a
comprehensive and reliable understanding of the current state of research on
the topic of interest.
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Table 2. List of 34 articles by year

No Year Articles
1 2022 (301, [31], [37], [38]
2 2023 [31-15], [331-135], [39]-(63]

3.5 Exploring the pros and cons of using ChatGPT in education

An analysis of research publications related to ChatGPT reveals a remarkable
surge in scholarly attention from 2022 onwards, with a nearly twenty-fold increase
in articles published compared to 2018-2022. This trend highlights the growing sig-
nificance of ChatGPT as a popular Al chatbot that has gained widespread recognition
among academics and researchers. The New York Times even dubbed it “the best Al
chatbot ever released.” [41], [53]. ChatGPT belongs to a family of large language mod-
els, such as Grammarly, which uses Al to write, spell check, autocorrect, translate,
and perform other language-related tasks [30], [54]. Unlike Grammarly, ChatGPT can
generate Al-generated content and answer queries, making it a valuable tool for
various applications.

. 277
o G4
/
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200 +

150 + - ————— /
100 + — 27em? 33 33 S =m=f
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2018 2019 2020 2021 2022 2023
Fig. 8. A significant upsurge of ChatGPT in 2023

The capacity of the ChatGPT to provide quick and succinct answers and explana-
tions to students’ queries facilitates knowledge acquisition. The ChatGPT can supply
relevant conversational responses while preserving its accumulated knowledge and
generalizability. ChatGPT is proficient in comprehending conversational contexts
and generating meaningful responses (See Figures 9-12).

l! Can you tell who was the first president of Indonesia?

@ Yes, the first president of Indonesia was Sukarmno. He served as the president from
Indonesia's independence in 1945 until 1967. Sukarno is considered to be one of the most
important figures in Indonesian history, having played a key role in the country's struggle for
independence from Dutch colonial rule. He was also instrumental in promoting the concept

of "Pancasila,” which is the official philosophy of Indonesia.

Fig. 9. ChatGPT’s response to questions about History
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Write down the electron configuration of 19K*, please

To write the electron configuration of 19K*, we first need to determine the number of

electrons in a potassium ion with a +1 charge.
A neutral potassium atom (K) has the electron configuration: 1s* 2s® 2p® 3s® 3p°® 4s'.

To form a potassium ion with a +1 charge, one electron is removed from the outermost
sp

2

shell, leaving the electron configuration: 1s% 25 2p°® 3s* 3p°.

Therefore, the electron configuration of 19K* is: 1s 2s? 2p® 3s? 3p°®.

Fig. 10. ChatGPT’s response to questions about Chemistry

How many metabolic processes?

It is difficult to provide an exact number of metabolic processes as the metabolism of living

organisms is complex and involves a large number of interconnected processes.

Metabolism is the set of chemical reactions that occur within living organisms to maintain
life. These reactions are divided into two categories: catabolism and anabolism. Catabolism

refers to the breakdown of complex molecules into simpler ones, while anabolism refers to

the synthesis of complex molecules from simpler ones.

Fig. 11. ChatGPT’s response to questions about Biology

Please make a programming language using python to calculate student grades

Here's an example of a simple programming language using Python to calculate student

grades:

python ) Copy code

(grades):
m(grades)
en(grades)

Fig. 12. ChatGPT’s response to questions about Programming
ChatGPT has emerged as a powerful tool in education; however, it also has dis-

advantages that should not be ignored. One of the primary drawbacks of using
the ChatGPT in education is the potential for misinformation. Although ChatGPT

106 International Journal of Interactive Mobile Technologies (iJIM) iJIM | Vol. 18 No. 2 (2024)


https://online-journals.org/index.php/i-jim

iIM [ Vol. 18 No. 2 (2024)

An In-Depth Review of ChatGPT's Pros and Cons for Learning and Teaching in Education

has been trained on vast amounts of data, there is still the risk that it may provide
incomplete or incorrect information. Detecting and correcting misinformation may
be difficult without human intervention and oversight. This presents a significant
challenge for educators who may not have the expertise or time to monitor ChatGPT
responses.

Furthermore, some students may benefit more from the human connection and
personal touch of interacting with teachers or tutors. ChatGPT can provide quick
and convenient responses but cannot replicate face-to-face interactions’ social and
emotional benefits. Therefore, the lack of human interaction is another disadvan-
tage of using ChatGPT in education.

Moreover, ChatGPT raises ethical concerns regarding privacy, data security, and
the potential for bias in the data on which it was trained. It is essential to care-
fully consider these issues, take appropriate measures to protect student privacy,
and ensure that the use of the ChatGPT is fair and unbiased. In conclusion, while
ChatGPT can be a valuable educational tool, its advantages and disadvantages
should be considered. The limitations of the ChatGPT must be carefully considered
and addressed to maximize its benefits in the education sector. Therefore, educators
should be aware of the potential disadvantages of using ChatGPT in education and
factor them in when making decisions regarding its implementation.

4  DISCUSSION

The capabilities demonstrated by ChatGPT suggest that it could soon emerge
as a formidable competitor to Google, owing to its responsiveness to user requests
[40]. Like Google, ChatGPT provides learners with the convenience of accessing reli-
able and expeditious information [39]. ChatGPT can be particularly helpful to stu-
dents seeking assistance with their academic assignments, such as essay writing,
answering questions, or clarifying complex concepts [37]. However, over-reliance
on ChatGPT could pose a significant challenge to educators, as it may encour-
age a lack of self-reliance among students, leading to a decline in motivation and
critical thinking.

Concerns have been raised regarding the possibility of Al replacing human work-
ers, which could become a significant issue in the future [64]. Although Al is more effi-
cient than human labor regarding intelligence, programmability, and adjustability
[42], many jobs may be lost to AL The emergence of ChatGPT has also raised ques-
tions about its potential to replace educators in the classroom entirely. However,
experts suggest that ChatGPT is not a substitute for educators but rather a comple-
ment to them in the learning process. ChatGPT still requires user input; therefore, it
is currently the only tool used to help humans. Hence, it is unlikely that ChatGPT will
entirely replace educators at this stage. Instead of focusing on whether one option
is superior, it is crucial to recognize the significance of coexisting Al technology.
This could create a new living environment where humans and Al or robots work
together, offering several benefits, such as heightened productivity, efficiency, and
profitability [65]-[67].

The ban on ChatGPT use is complex and multifaceted. As technology cannot be
limited, schools and districts must decide whether to block ChatGPT access to school
networks and devices [56]. However, this decision alone will not solve the problem,
as students can access it through their devices, much like social media. Blocking
access to the ChatGPT is only a partial solution, and instead of attempting to stop
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its use altogether, it is more productive to consider how it can be used more con-
structively. Therefore, it is crucial to establish regulations for the ethical use of Al,
particularly in education.

Designing learning experiences incorporating ChatGPT to enhance learning
while promoting social interaction and student participation is essential. It is also
crucial to ensure that ChatGPT does not replace educators in the classroom. Instead,
they should be used to assist educators by providing suggestions for more effective
learning strategies and up-to-date materials for students. Additionally, the ChatGPT
can provide broader access to education for people from all levels of society and
improve writing skills [45], [50], [51].

Despite the many benefits of ChatGPT, it also faces challenges, such as privacy and
data leakage concerns, as well as the potential misuse of personal data. Moreover,
not all information provided by ChatGPT can guarantee 100% accuracy. ChatGPT
implemented measures to warn users about the accuracy of the information pro-
vided to address this issue. Therefore, while the ChatGPT can be a valuable tool in
education, it is essential to exercise caution and not rely solely on the information
provided by the chatbot.

ChatGPT is a highly sophisticated Al language model; however, it has certain lim-
itations. One of the challenges OpenAl faces is the issue of ‘hallucination,” where
the tool can sometimes produce plausible-sounding answers that do not make any
sense. Current Reinforcement Learning (RL) training cannot verify the truth, making
it difficult to fix this problem without causing the model to decline to answer specific
questions. Additionally, changes in input phrasing or using the exact prompt multi-
ple times can affect the accuracy of the ChatGPT.

Another limitation of the tool is its tendency to guess what the user is asking
instead of asking questions to clarify ambiguous queries. The model may also
exhibit biased behavior or respond to harmful inputs. To address this, OpenAl
uses the Moderation API to provide warnings or block some unsafe content types.
Furthermore, the model sometimes overuses specific phrases owing to bias in the
training data, such as repeatedly stating that it is a language model developed by
OpenAl Despite these limitations, ChatGPT remains a powerful and valuable tool for
natural language processing and continues to improve.

4.1 ChatGPT as a supportive learning tool in education

The natural language processing and machine learning capabilities of ChatGPT
make it a promising support tool for education [4], [32]. Its capacity to generate text
on demand offers numerous benefits to educators and students. Educators can ben-
efit from ChatGPT in the following ways [31], [32]:

1. ChatGPT can provide support for teaching by assisting with various tasks, such
as writing course syllabi, lesson plans, classroom rules and policies, learning
objectives, directions for learning activities, discussion prompts, plans for sub-
stitute teachers, mini-lecture presentation scripts, and tips for classroom man-
agement [30].

2. ChatGPT can support student assessment by writing student progress reports,
quizzes, test questions, grading rubrics, and offering automatic grading and feed-
back to students [33].
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3. ChatGPT can help support student learning by writing study guides, math, and
science word problems, text for students to read at different lexile levels, direc-
tions for conducting a science experiment or designing a multimodal project,
writing samples for students to critique, individualized educational plan goals,
choose-your-own-adventure stories, and Reader’s Theatre scripts.

4. ChatGPT can offer suggestions for improving teaching by providing advice for
creating more inclusive and accessible learning activities, tips for diversifying
the authors in a class reading list or syllabus, strategies for using digital tools and
apps to enhance teaching and learning, and examples of how to communicate
concepts to students of different age levels.

5. ChatGPT can provide language translation to aid language learning, offer
conversation practice, and provide feedback to students learning a new lan-
guage [44].

6. ChatGPT or similar models can facilitate student discussions and collabora-
tionproviding prompts and guidance for group projects and assignments, thus
enhancing collaborative learning [68].

The ChatGPT provides personalized and interactive support for students.
Its key advantage is its ability to offer immediate feedback and support, which
can be particularly helpful for struggling students or those needing extra help.
ChatGPT can provide personalized tutoring in any subject, research assistance,
guidance for completing tasks, explanations of complex concepts in simplified lan-
guage, note-taking, text summaries and outlines, advice for overcoming writer’s
block, assistance with computer programming code, translations of the text into
multiple languages, and directions for problem-solving. Additionally, it can func-
tion as a “teachable agent,” encouraging students to learn by teaching a concept
through text-based conversation, as well as providing creative thinking support,
such as helping students write scripts for multimodal projects, identifying local,
national, or global issues for a civic engagement project; suggesting ways to write
or rephrase sentences for more creativity; and offering ideas for inventions and
supporting students with brainstorming and idea formation for writing and class
projects. Moreover, ChatGPT can assist students in improving their reading and
writing comprehension skills, as well as their language and research abilities. It
can guide students through each step of the writing process, including selecting a
topic, brainstorming, outlining, drafting, soliciting feedback, revising, and proof-
reading [41], [47], [49], [51], [54].

ChatGPT can create customized learning pathways that cater to each student’s
needs and preferences by analyzing their learning history and performance, reduc-
ing educators’ workload by grading assignments, answering frequently asked
questions, and providing support outside regular class hours. However, there are
limitations to ChatGPT, such as generating incorrect information, producing biased
or harmful content, having limited knowledge of world events after 2021, and a lack
of ethical decision-making skills. To get around these problems, people have come
up with different ways to teach teachers how to use Al. Some of these are critical
interrogation and interaction with AI technologies, reflection on how to teach in
the age of Al, showing teachers how to evaluate teaching materials and information
generated by Al writing tools, encouraging teachers to use Al in their lessons, and
making teaching and learning more open and honest. Matt Miller, creator of Ditch
That Textbook, has introduced 20 ways to implement Al in education, detailed in
Figure 13 [69].
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Fig. 13. 20 ways to use ChatGPT in the classroom by Matt Miller

While assigning tasks in the form of written work can effectively assess a stu-
dent’s understanding and encourage critical thinking, it is not necessarily the only
way. Technology integration into education allows students to engage in active learn-
ing and promotes creativity, such as microlearning, digital storytelling, podcasting,
and video production [73]-[78].

ChatGPT in education has the potential for personalized tutoring and support for
students. By generating human-like responses to user queries, ChatGPT can provide
real-time feedback and support to help students identify areas for improvement and
adjust their learning strategies accordingly. This could lead to improved academic
performance. Another benefit of ChatGPT in education is the potential to increase
student engagement and motivation. By providing an interactive and engaging
learning experience, ChatGPT can help students remain engaged and motivated,
resulting in better learning outcomes. Furthermore, ChatGPT’s availability 24/7 can
reduce barriers to learning, allowing students in remote or underserved areas to
access educational resources and support when needed, ultimately leading to more
significant equity in education [75].

Despite the opportunities presented by the ChatGPT in education, several chal-
lenges must be addressed. One of the critical challenges is the potential for cheating,
making ChatGPT a potentially powerful tool for students seeking to cheat in exams
or assessments [43], [47], [54]. To prevent this, educational institutions must estab-
lish clear policies and guidelines for the use of chatbots and other Al-powered tools
in learning and assessment and implement measures such as monitoring student
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activity during exams and reviews, as well as using anti-plagiarism software to
detect instances of cheating [31], [34].

In addition, successfully integrating ChatGPT with existing educational systems
and platforms is challenging. This can present difficulties regarding data privacy
and security; therefore, educational institutions must ensure that student data are
kept secure and confidential. Educators, administrators, and policymakers should
proactively seek to educate themselves and their students using these tools morally
and ethically [59], [70]. Finally, ensuring that ChatGPT and other Al-powered educa-
tion tools are used ethically and responsibly is crucial. This requires careful consid-
eration of these tools’ potential benefits and risks and the development of strategies
that promote responsible and ethical use [77].

However, one challenge related to ChatGPT in education has not been addressed
in previous research. ChatGPT is a recommender system and an Al search engine,
as it can understand questions and provide answers to them [71]. ChatGPT, similar
to the human perceptual apparatus, acts as an eye and ear in the online world [72].
However, the ChatGPT does not provide sources for answers. This opens novel pos-
sibilities for manipulation, or, in other words, invisibly directing public opinion and
mood in the desired direction, because how exactly this language model is trained,
with supervised and enforced learning, is not transparent. Thus, when viewed from
this perspective, ChatGPT poses a challenge because, for example, there are corpo-
rate policies about how NLP models are supposed to talk about various educational
areas, such as religion and science. Corporate guidelines on how these chatbots are
allowed to talk about important topics such as values, rights, and faith will affect
how people think about these things and how they engage with them. These poli-
cies are decided by a handful of people in rooms that the public cannot access. This
may have significant educational implications and is an under-researched topic that
should be addressed in the future.

5  CONCLUSIONS

The ChatGPT has the potential to be a valuable tool for education and learn-
ing when used appropriately and in conjunction with traditional teaching meth-
ods. Using chatbots in education presents exciting opportunities, such as providing
instant and customized feedback, reducing the workload of educators, and making
educational resources available 24/7. However, there are also potential challenges
associated with using chatbots, such as the absence of personalization and the
requirement to integrate them into existing educational systems while guarantee-
ing data privacy and security. ChatGPT is an Al search engine that acts as a recom-
mender system and can understand and answer questions but does not provide
the sources for its answers. This opens the door for manipulation because learning
the language model is not transparent. As a result, corporate policies that select a
few people may have important implications for education, and this is an under-
researched topic that should be addressed in the future.

It is important to note that ChatGPT cannot replace human interaction and sup-
port in education but rather serves as a supportive learning tool. Educators should
consider individual students’ unique needs and learning styles and determine the
appropriate level of chatbot integration into their teaching methods. Additionally,
measures should be taken to ensure students are not overly reliant on chatbots and
develop critical thinking and problem-solving skills. Overall, the use of ChatGPT
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in education can revolutionize how students learn and engage with educational
resources. By leveraging the capabilities of natural language processing and machine
learning, the ChatGPT can provide personalized and interactive support to students,
helping them achieve their academic goals. As technology advances, it is essential
to explore the potential of chatbots and other Al tools to ensure that students have
access to high-quality education and resources.
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