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16. Ulusal Yazihhm Miihendisligi Sempozyumu Bildiri Kitabi

TAKDIM

Tiirkiye’deki yazilim sektorii ile yazilim alaninda ¢alismalar yapan akademisyenleri bir araya
getirerek yazilim miihendisligindeki son gelismelerin ve arastirmalarin paylasilmasini saglayan Ulusal
Yazilim Miihendisligi Sempozyumu’nun (UYMS) on altincisini 27-28 Subat 2023 tarihlerinde Atatiirk
Universitesi ev sahipliginde gergeklestirilmistir,

Ulkemizde 6 Subat 2023 tarihinde gergeklesen Kahramanmaras merkezli biiyiik depremin
tiziintlistinii derinden hissettigimiz ve hep birlikte yaralarimiz sarmaya c¢aligtigimiz giinlerdeyiz. Bu
felakette yakinlarini kaybeden vatandaglarimiza rahmet, tiim sevdiklerine bagsagligi ve sabir dileriz.
Bu zor giinlerde kaybettigimiz her canin acisini yiirekten hissediyoruz. Umut ederiz ki, bu bildiri
kitap¢igindaki ¢alismalar toplumsal olarak daha giizel giinlere ulasmamiza katki saglar.

Daha 6nce yiiz yiize planlanmis olan UYMS’22, deprem felaketi nedeniyle ¢evirim i¢i secenegi
ile hibrit olarak gerceklestirilmistir. Sempozyum kapsaminda 63 bildiri bagvurusu alinmig ve bu bildiriler
bagimsiz hakemler tarafindan degerlendirilmistir. Hakem degerlendirmeleri sonucunda toplamda 30
bildirini sunulmaya ve tam metin olarak yaymlanmaya deger bulunmustur. Titiz incelemeler yaparak
bildirilerin degerlendirilmesini miimkiin kilan tiim program komite tiyelerine yiirekten tesekkiir ederiz.
Kabul edilen bildiriler, yazilim siire¢ yonetimi, yazilim test mithendisligi, siire¢ modelleme, yazilim
proje yonetimi, yazilim gelistirme deneyimleri, veri bilimi uygulamalar1 ve yenilik¢i teknolojiler alt
kategorilerini icermektedir.

Davetli konusmacimiz Gazi Universitesi, Bilgisayar Miihendisligi Boliimii’nden Dog. Dr.
Murat Yilmaz; “Metaverse: Sanal gergeklikten gergegin sanalligina farkl bir 6te-diinya hikayesi”
baslikli konusmasi ile UYMS’22’ye deger katmistir. Bu konudaki deneyim ve arastirmalarini bizlerle
paylastig1 icin kendisine tesekkiir ederiz.

Son olarak UYMS 2022°nin gerceklestirilmesini miimkiin kilan herkese, sempozyum yazar
ve katilimcilarina, katkilarindan dolayr Atatiirk Universitesi BAP Koordinatorliigii’ne ve Kurumsal
Iletisim Direktorliigii'ne, ve sponsorlarrmiz IDEA Teknoloji Coziimleri, DOF Robotics, ve Argekip

Bilisim Teknolojiler’ne en igten tesekkiirlerimizi sunariz.

Saygilarimizla,
Program Komitesi Es Baskanlari Organizasyon Komitesi Es Baskanlar:
Dr. Ogr. Uyesi Ozden OZCAN TOP Dr. Ogr. Uyesi Ahmet COSKUNCAY
Dog. Dr. Riza Cenk ERDUR Dog. Dr. Baris OZYER
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CHATGPT: IMPACT OF CONTROLLABLE TEXT GENERATION ON SOFTWARE
ENGINEERING EDUCATION
CHATGPT: KONTROL EDILEBILIR METIN URETIMININ YAZILIM
MUHENDISLIGI EGITIMINE ETKISI

Cansu Cigdem Ekin
Atillim Universitesi
Bilgisayar Miihendisligi

Giizin Turkmen
Atilim Universitesi
Bilgisayar Miihendisligi

Murat Karakaya
Auhm Universitesi
Bilgisayar Miihendisligi

Abstract: Controllable Text Generation (CTG) is a method that uses Artificial Intelligence (Al)
techniques to generate responses for text input. In recent years, with the help of Deep Learning
(DL) approach, there have been various transformer models developed for realizing CTG.
Recently a very powerful model, named ChatGPT, has been shared with the community via a web
interface. ChatGPT is a DL Transformer model that generates text replies to a provided question.
We conduct a number of tests with ChatGPT as a powerful example of CTG models. We believe
that CTG models like ChatGPT have the potential to impact Software Engineering education by
providing a more interactive and personalized learning experience for students. However, there
are also potential risks and drawbacks introduced by using CTG models in education. In this
article, we walk through the challenges and opportunities that CTG models would create,
especially in software engineering education, from the point of view of educators and students.
Observing the results of the experiments with ChatGPT, we present and discuss the potentials and
risks of an artificial intelligent text generator in Software Engineering education for educators and
students.

Keywords: Artificial Intelligence, Controllable Text Generation, ChatGPT, Software
Engineering, Education

Ozet: Kontrol Edilebilir Metin Olusturma, verilen bir soru i¢in Yapay Zeka tekniklerini
kullanarak yanitlar olusturmaktir. Son dénemde Derin Ogrenme yaklasimi yardimiyla Kontrol
Edilebilir Metin Olusturmay1 ger¢eklestirmek i¢in gelistirilmis ¢esitli modeller 6nerilmistir. En
yakin olarak, ChatGPT adli ¢ok giiglii bir model bir web araylizii iizerinden kamu ile
paylasiimistir. ChatGPT, verilen bir soruya metin yanitlari iireten bir Derin Ogrenme Transformer
modelidir. Kontrol Edilebilir Metin Olusturma modellerinin gii¢lii bir 6rnegi olarak ChatGPT ile
cok sayida testler gergeklestirdik. ChatGPT gibi Kontrol Edilebilir Metin Olusturma
modellerinin, Ogrenciler icin daha etkilesimli ve Kkisisellestirilmis bir 6grenme deneyimi
saglayarak Yazilim Miihendisligi egitiminde biiyiik etki yaratma potansiyeline sahip olduguna
inanityoruz. Bununla birlikte, egitimde Kontrol Edilebilir Metin Olusturma modellerinin
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16. Ulusal Yazilim Miihendisligi Sempozyumu Bildiri Kitab:

kullanilmasinin getirdigi potansiyel riskler ve dezavantajlar da vardir. Bu makalede, Kontrol
Edilebilir Metin Olusturma modellerinin 6zellikle Yazilim Miihendisligi egitiminde yaratacagi
zorluklart ve firsatlar egitimcilerin ve Ogrencilerin bakis agisindan ele aliyoruz. ChatGPT ile
yapilan deneylerin sonuglarimi  gozlemleyerek, egitimciler ve 6&grenciler igin Yazilim
Miihendisligi egitiminde yapay zekaya dayanan bir metin olusturucunun potansiyellerini ve
risklerini sunuyor ve tartisiyoruz.

Anahtar Kelimeler: Yapay Zcka, Kontrol Edilebilir Metin Olusturma, ChatGPT, Yazilim
Miihendisligi, Egitim

Introduction

In recent years, we have witnessed groundbreaking innovations in Natural Language
Processing (NLP) with the help of Transformer Deep Learning models. Many novel tasks have
been accomplished by a variety of these models. One of them is Controllable Text Generation
(CTG). CTG is a task in natural language processing (NLP) that involves generating text that
adheres to certain constraints or meets specific objectives. These constraints or objectives can
include things like style, tone, length, or content. In recent years, transformers have become a
popular choice for CTG due to their ability to process large amounts of data and generate high-
quality text.

There have been numerous transformer models developed for CTG in recent years. Some
of the most popular ones include:

e  GPT-3 (Generative Pre-trained Transformer 3) is a large-scale transformer model
developed by OpenAl [1]. It is trained on a massive dataset of web pages and has
been shown to perform well on a wide range of NLP tasks, including CTG.

e CTRL (Controllable Transformer) is a transformer model developed by Salesforce
that is designed specifically for CTG [2]. It is trained using a combination of
supervised and unsupervised learning and can generate text that is coherent and
stylistically consistent with a given prompt.

o T5 (Text-To-Text Transfer Transformer) is another large-scale transformer model
developed by Google that is designed for a wide range of NLP tasks, including CTG
[3]. It is trained on a large dataset of web pages and has been shown to generate high-
quality text that is coherent and stylistically consistent with a given prompt.

o TextGAN (Generative Adversarial Networks for Text) is a transformer model
developed for CTG that utilizes the principles of generative adversarial networks
(GANSs) [4]. It can generate text that is coherent and stylistically consistent with a
given prompt while also being diverse and creative.

The interested reader can refer to these surveys to learn more about CTG models [5, 6].
Overall, these transformer models have shown promising results in CTG and have the potential
to revolutionize the field of NLP. However, there is still much room for improvement and further
research is needed to fully realize the potential of these models.

In this paper, we would like to demonstrate the possible use cases of CTG models and
discuss their impact on Software Engineering Education for educators and learners. We believe
that CTG has the potential to greatly impact software engineering education by improving various
processes and tasks. These include generating code documentation, automating code review




comments, increasing productivity, enhancing communication, providing personalized learning
materials, increasing efficiency, etc. On the other hand, it can cause several problems such as
plagiarism, un-factual arguments, etc. Overall, CTG has the potential and risks to software
engineering education for both students and instructors.

In this paper, we will use the recently published ChatGPT transformer model to
demonstrate these potentials and risks. According to OpenAl, “ChatGPT can interact
conversationally. The dialogue format makes it possible for ChatGPT to answer follow-up
questions, admit its mistakes, challenge incorrect premises, and reject inappropriate requests”.
The reader can access and interact with the ChatGPT transformer from the OpenAl website [7].

Potentials for Learners and Educators

In the context of software engineering education, C'TG can have several positive impacts
on behalf of educators and learners.

Personalized Learning Materials

One of the major advantages of using CTG for educators is the ability to create
personalized teaching materials for their students. By using CTG, educators can generate
instructional materials that are tailored to the specific needs and learning styles of their students,
which can be more effective than using generic materials. This can be particularly useful for
students who may have learning disabilities or other challenges that require more customized
instructional approaches.

Considering the benefits of using ChatGPT as personalized educational material for
students; CTG can generate personalized learning materials such as tutorials and exercises based
on a student's individual needs and learning style, which can help students learn more effectively
and efficiently [8]. For example, an educator could input a list of topics that a student needs to
learn, along with any specific requirements or preferences, and ChatGPT could generate a
personalized lesson plan or quiz based on this information.

Personalized Feedback and Guidance

Another advantage of CTG for educators is the ability to provide personalized feedback
and guidance to students as they work on programming assignments. By doing so, educators can
save time by automating the process of providing feedback and guidance to students. This can
allow educators to focus on more high-level tasks, such as helping students with more complex
concepts or providing one-on-one support. For example, an instructor or mentor could input a
student's code, along with any specific feedback or guidance they would like to provide, and
ChatGPT could generate personalized feedback based on this information. This could be
particularly useful for providing individualized feedback to students in a large class or online
course, as it would allow the instructor or mentor to provide more detailed and personalized
feedback without having to spend as much time reviewing each student's work individually.

On behalf of students, personalized feedback help students better understand their
strengths and weaknesses and can provide them with targeted support and guidance to improve
their performance and learning outcomes. Students may be more likely to understand and retain
information when it is presented in a way that is tailored to their needs and learning style.
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Automatic Code Generation and Testing

One of the main advantages of using CGT to generate code is that it can save students a
significant amount of time (see Figure 1). This is especially useful for students who are working
on large, complex projects or assignments where writing code from scratch can be time-
consuming. Generating code automatically also helps to reduce the number of errors in a
program. By generating code automatically, students can focus on higher-level tasks, such as
designing algorithms or testing code, rather than spending time on the tedious process of writing
code. This can improve productivity and allow students to make more progress on their projects
and a learning opportunity for students. By examining the generated code, students can learn
about coding conventions and best practices, and they can use this knowledge to improve their
coding skills. CTG can also be used to generate code automatically based on certain constraints
or requirements, allowing students to practice their coding skills and receive immediate feedback
on their work. Thereby improving their coding skills more quickly and effectively [9, 10, 11]. In
Figure 2, a code with errors is entered into ChatGPT, and ChatGPT responds to the user with a
corrected version of the code and an explanation.

CTG can also be useful for software engineering educators in terms of generating code
automatically. Some advantages include it can save educators a significant amount of time. It can
help improve the efficiency of the educational process. For example, educators can use CTG to
generate code for use in classroom demonstrations or to create code samples for students to work
with. CTG can also help ensure that code is consistent across different projects or assignments.
This can be useful for educators who want to ensure that students are being held to the same
standards and that they are receiving a consistent learning experience.

Write a recursive function that calculates the factorial of a given number using python.

Here is a recursive function that calculates the factorial of a given number using Python:

m Copy code
Py

n * factorial(n-1)

Figure 1. Code generated with ChatGPT

On the other hand, CTG has potential benefits for software testing. Some of these benefits
include:

¢ Automation: ChatGPT can automate certain tasks associated with software testing,
such as generating test cases and test data. This can save educators time and resources
(See Figure 2).

e Scalability: ChatGPT can be used to test large and complex software systems, which
may be difficult for educators to do manually.
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o Flexibility: ChatGPT can be used for various types of software testing, such as
functional, regression, and stress testing.

0 write a test function for the function above

Here Is an exampie test function that can be used to test the “equalDigits” function

Ej Copy code

num) ;

0 A

input = )
equalDigits(input);

assert(printf(

input = s
equalDigits(input);

assert(printf(

input = :
equalDigits(input);

assert(printf(

printf(

O 1
test_equalDigits();

Figure 2 Screenshot of code testing with ChatGPT

Collaborative Learning

In collaborative learning environments, CTG can facilitate the sharing of ideas and the
generation of code, creating a more interactive and engaging learning experience. Additionally,
it can help students improve their communication skills by generating clear and accurate
documentation and reports, which can be especially useful for students who are not native English
speakers. Also, it can help ensure that the content provided to students is consistent and accurate.
This can be especially important in collaborative learning environments, where multiple educators
may be working together to deliver content to students.

Considering the benefits to educators, CTG can facilitate the sharing of ideas and the
generation of code in collaborative learning environments, creating a more interactive and
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engaging learning experience. CTG can allow educators to generate customized, relevant, and
accurate content for their students, which can help engage and motivate them to learn.

return 1

- if nis not 1, return n * factorial of (n-1)

return n * factorial(n-1)

) Copy code

The errors in the original code were:

1. The “if" and “else" statements were missing colons (* :*) at the end. In Python

statements that are followed by a block of code (such as *if" and "else™ statements)
must end with a colon.

The “else™ statement was indented one le

following an “else® statement should be indented at the same level as the

Figure 3. Code correction and a part of the explanation with ChatGPT

Generating Code Documentation

Code comments, commit messages, and release notes can improve a developer's
understanding of a program by providing clear and thorough documentation [12, 13]. CTG can
also generate high-quality documentation for code, which can be an important resource for
developers and help students better understand the purpose and functionality of the code, as well
as facilitate collaboration within a team. Three of the most widely used applications that operate
within these frameworks are generating code from natural language descriptions, generating
documentation, and automatically repairing programs [ 14].

CTG can save time for educators and mentors by automating the process of creating code
documentation as well. This can be especially useful for educators working with large classes or
online courses, where the volume of code to be reviewed and documented can be overwhelming.
A python code documentation example using ChatGPT is given in Figure 4 and 5 respectively.
The user gives the code to be documented in Figure 4 then, ChatGPT gives a documented version
of the code in Figure 5. It is important to note that while CTG can be a useful tool for improving
the efficiency and effectiveness of software engineering education, it is not a replacement for
human instruction and guidance.

15|
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) Copy code

Figure 5. A part of a documented code from ChatGPT

Risks for Learners and Educators

There are several risks associated with using ChatGPT or similar language models in
education. These risks include:

Plagiarism

ChatGPT may generate original text, but it is important to recognize that this text is not
the work of the student or educator using the tool. Using ChatGPT or similar language models to
generate assignments (writing code, essay about a topic) or other written work could be
considered plagiarism [15, 18, 26]. A sample screenshot is given from ChatGPT on the C
programming question in Figure 5. The related application can easily answer any question about
programming in many languages in an error-free and unique way. Therefore, the possibility of
plagiarism in student homework, especially in programming courses, requires new measurement
and evaluation methods to be considered.
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n Write a function in C named as equaldigits() that receives an integer as a parameter and
outputs a message according to the given cases: if the last two digits of this number is equa
each other it outputs “Last two digits are equal”, otherwise it outputs the message “Last two
digits are NOT equal”.

Here is an example of a function in C named " equaldigits™ that receives an integer as a

parameter and outputs a message according to the given cases:

D Copy code
Py

Figure 6 Screenshot of code writing with ChatGPT

Dependence

For the software engineering field, this application can assist with debugging, testing,
troubleshooting and to provide guidance and suggestions for code improvements. Educators and
learners should be mindful of their reliance on ChatGPT and ensure that they are using it as a
supplement to, rather than a replacement for, traditional teaching and learning methods. While
these models can help generate ideas or provide inspiration, it is important for students to develop
their writing skills and take responsibility for the content they produce.

Relying too heavily on ChatGPT or similar models could lead to a lack of critical thinking
and originality, which are important skills to develop in an educational setting. On the other hand,
the possibilities offered by ChatGPT require a higher level re-evaluation of the free rider problem
in education. The free rider can occur when individuals can access education resources or services
without paying for them, or when they can benefit from the efforts of others without contributing
to those efforts [ 19, 20].

Misinformation

The use of ChatGPT as a search engine like google is among the frequently discussed
topics [15]. The corresponding application may provide a new experience for learners and
educators of easily viewing information that exceeds the functionality of currently available
search engines, by selecting the most relevant material related to the search query and providing
clear explanations for it. But it should not be forgotten that ChatGPT is trained on a large dataset
of text from the internet, and this dataset may contain misinformation or biased information.

As a result, ChatGPT may provide incorrect or misleading answers to questions.
ChatGPT, which is pretty good at coding, can make mistakes in basic algebra problems. He also
doesn't seem very good at counting. When asked how many letters are in the word sixteen, he can
give the wrong answer (see Figure 7). It is important for educators and learners to fact-check any
information provided by ChatGPT and to critically evaluate its sources [16, 17].
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(‘3 how many letters are there in the word "sixteen"?

There are eight letters in the word "sixteen." The word "sixteen” is spelled with an "s," an "i,"

an"x"a"t"an"e" an"e" an "n," and an "e."

O no , you are not correct. The word "sixteen" contains 7 characters

| apologize for the error in my previous response. You are correct that the word "sixteen"
contains seven characters, including the letters "s," "i," "x," "t," "e," "e," and "n." Thank you

for pointing out the mistake.

Figure 7. Screenshot of ChatGPT Wrong Answer

Distraction

ChatGPT can be a fun and engaging tool for learners (see Figure 7), but it can also be a
distraction if not used appropriately. The distraction effect of technology on students'
concentration refers to the ability of technology, particularly digital devices and tools, to divert
students' attention away from their studies and other educational activities [21, 22] Especially if
educators plan to use ChatGPT as a supportive tool for lesson activities in the classroom
environment, they should consider the distracter effect of the relevant technology. Students may
become more focused on interacting with the ChatGPT and generating responses than on the
educational content being presented.

For example, if an educator is using ChatGPT to supplement a lesson on a particular topic,
students may be more interested in chatting with the model and less interested in paying attention
to the lesson. This could lead to a decline in student engagement and potentially hinder their
understanding of the material. The potential undesirable impacts of different technologies on
students' focus in college classrooms have been extensively discussed in recent literature [22, 23,
24]. This has caused some professors and colleges to forbid the use of electronic devices (such
as laptops) in the classroom [25]. Fried investigated the impact of laptop use in the classroom on
student learning and discovered that it had a damaging effect on both performance and learning
[24].

Ethical Considerations

There are also ethical considerations to be aware of when using ChatGPT and similar
language models. For example, ChatGPT is a machine learning model that has been trained on a
dataset of text from the internet, which may include sensitive or personal information. For
example, if ChatGPT is used to generate written work (see Figure 8), it may draw upon sensitive
or personal information that it has been trained on, which could raise privacy concerns.
Additionally, there may be ethical implications to consider, such as the potential for ChatGPT to
spread misinformation or to be used as a tool for plagiarism. It is important to consider the privacy
and ethical implications of using such a tool in education [17].
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@ let's play a game

Sure! I'd be happy to play a game with you. Do you have a specific game in mind, or would
you like some suggestions for a game we could play together? There are many different
types of games we could play, such as word games, trivia games, or logic puzzles. Just let

me know your preference and we can get started.

@ logic puzzle seems good

Great! Logic puzzles can be a fun and challenging way to exercise your problem-solving

skills. Here's a simple logic puzzle that we can try:

There are three houses in a row. Each house has a different color: red, blue, and green. There

Figure 8. Screenshot of Using ChatGPT as a Game Tool

@ Can you write me two paragraphs for the introduction section on Fault detection in software
using biological techniques

Sure! Here are two paragraphs for an introduction to fault detection in software using

biological techniques:

Fault detection in software is the process of identifying and addressing defects or bugs in a
software system. These defects can cause the software to malfunction or perfarm poorly,
leading to issues such as system crashes or data loss. To ensure the reliability and efficiency
of software systems, it is important to detect and fix faults as early as possible in the

development process.

One approach to fault detection in software is the use of biological techniques. These

techniques are inspired by natural processes and systems found in biclogy, and can be used

Figure 9. Writing an Academic Essay with ChatGPT

Discussion and Conclusions

As discussed above using a powerful CTG model can provide new opportunities in
Software Engineering education as well as introduce new challenges. In this section, we would
like to discuss the possible directions and precautions that can be taken for adapting this new tool.

First, we believe that as educators we should be aware of these kinds of tools available
for students and educators. We need to incorporate these kinds of tools into education materials
and get prepared to use them and help students to benefit from them.

After admitting their existence, we need to review the education process including
measurement and evaluation techniques. For example, grading homework and projects might not
be a fair or wise option if an answer can be generated from this kind of tool. As we have
experimented with ChatGPT, we observed that it was able to generate almost always correct
answers for real exams and homework questions of various Programming Language (PL) courses
including C, C++, Java, etc. We also tried other courses exams and homework questions
including operating systems, algorithms, data structures, machine learning, requirements
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engineering, software design, validation and verification, software process, etc. The generated
text was most of the time valid and concise. Therefore, we believe that we should not grade
homeworks and projects if they are out-of-class activities. We can allocate time during classes or
labs for homeworks and projects under the instructor’s monitor ensuring they are not using the
CTG tools.

Using ChatGPT to generate written work, such as assignments or essays, could be
considered plagiarism and it is important for students to develop their writing skills and take
responsibility for the content they produce. As a large language model developed by OpenAl,
ChatGPT can generate human-like text, which has made it a useful tool for tasks such as code
completion and automated programming feedback. On the other hand, this feature of ChatGPT
can de-motivate students to learn PLs. This is an important issue if we consider real-life work
environments as well. Assume that in a company you are one of the software engineers and you
are tasked to implement a work package. Instead of coding by yourself, you can use these tools
and check the generated code and use it. This kind of tool may increase productivity drastically.
In another scenario, if there is a bug in your code you can request help from this tool and fix the
issue soon. However, during education, the availability of these kinds of tools can discourage a
student to learn and excel in a PL. As educators, we should be ready to answer such questions:
"Do we really need to teach programming?"

In software engineering education, ChatGPT has been used to provide students with
personalized feedback on their code, as well as to generate practice problems and quizzes. This
has helped to improve the efficiency and effectiveness of software engineering education, as
students are able to receive timely and targeted feedback on their progress, and instructors can
focus more on higher-level concepts and problem-solving skills.

However, it is important to note that ChatGPT is a machine learning model, which means
it is only as good as the data it is trained on. If the training data is biased or incomplete, the model
may produce biased or inaccurate output, which can have negative consequences for software
engineering education. It is therefore important for educators to carefully evaluate the output of
ChatGPT and to use it in combination with other teaching methods and resources.

Additionally, ChatGPT and other technological tools can be distracting if not used
appropriately, and educators should consider the potential distraction effect in educational
settings.

In conclusion, ChatGPT is a powerful tool that can provide numerous benefits to software
engineering education, such as personalized feedback, practice problems, and code generation.
However, it is important for educators to be aware of its limitations and potential biases, and to
use it in combination with other teaching methods. Additionally, ChatGPT should not be used to
generate written work, as this may be considered plagiarism. It is crucial for students to develop
their writing skills and take responsibility for the content they produce. Educators should also be
aware of the potential for ChatGPT to provide misinformation or biased information, and students
should be encouraged to fact-check and critically evaluate its sources. Additionally, ChatGPT and
other technological tools should be used appropriately to minimize distractions in the classroom.
While ChatGPT can be a useful supplement to traditional teaching methods, it should not be relied
upon as a replacement for human instruction and critical thinking skills. It is important to carefully
consider the limitations and potential ethical issues associated with using CTG in education and
to ensure that it is used responsibly and transparently.
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