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Abstract: In the evolving landscape of education, technological advancements have significantly
influenced teaching practices. Among these, artificial intelligence (Al) stands out as a
transformative force, particularly in the field of programming education. This paper explores the
effect of integrating ChatGPT, a generative artificial intelligence tool, into JAVA programming
courses on students' computational thinking skills and programming self-efficacy. Two research
questions and two hypotheses were formulated to guide the study. Utilizing an experimental
design with pretest-posttest control groups, the study involved 45 participants from University of
Uyo in Nigeria. The experimental group utilized ChatGPT for coding assistance during lab
assignments, while the control group did not. Two instruments were used for the study:
Computer programming self-efficacy questionnaire and Computational thinking questionnaire.
The instruments were validated. Descriptive statistics of mean and standard deviation was used
to answer research questions and Analysis of Covariance (ANCOVA) was used to test the
hypotheses. Results indicated significant improvements in both computational thinking scores
and programming self-efficacy among students in the experimental group compared to the
control group. Findings suggest that ChatGPT-supported education positively affect students'
confidence in programming abilities and enhances their problem-solving and critical thinking
skills. The study underscores the potential of Al tools in enhancing programming education and
offers recommendations for educators to effectively integrate such technologies into their
teaching practices.
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Introduction

Over the last decade, the world has experienced a rapidly changing landscape in educational
practices, primarily due to technological advancements. Among these technologies, arguably the
most impactful has been artificial intelligence (Al) (Makridakis, 2017). Recent progress and
expansion in machine learning have led to the generation of sophisticated digital content, like
generative artificial intelligence (GAI), capable of assisting education (Bozkurt, 2023). GAI is an
unsupervised or partially supervised machine learning framework that generates outputs using
statistics and probabilities (Mondal, Das and Vrana, 2023). Through advances in deep learning
(DL), the generative Al creates artificial relics using existing digital content, such as, but not
limited to, video, images/graphics, text, and audio, by examining training examples and learning
their patterns and distribution (Jovanovic, 2022). The extant literature has identified two major
types of generative Al—Generative Adversarial Networks (GAN) and Generative Pre-trained
Transformer (GPT) (Jovanovic, 2022).

Generative Pre-trained Transformer (GPT) models have mainly been discussed during the
past six months due to the advent of OpenAl ChatGPT, a technology often defined as a world
changer (Mathew, 2023). GPT technology uses a large amount of publicly available digital
content data (natural language processing) to process and produce humanlike text and can exhibit
creativity in writing texts convincingly on most topics. GPT models can even engage customers
in humanlike conversation and have been successfully implemented to perform several work
tasks as customer service chatbots (OpenAl, 2023). The latest technology development, Chat
GPT, developed by OpenAl, is a versatile tool designed to streamline automated conversations
and potentially make human operators redundant (Kalla and Smith, 2023). Five different
versions of ChatGPT have been released so far. The first version of ChatGPT, GPT-1, was
released in 2018. This model is trained on a large language dataset (like Wikipedia) and has
about 117 million parameters. Although the GPT-1 was considered a fairly large model for that
period, it performed poorly when compared to later models. GPT-2, the second version of
ChatGPT, was released in 2019. This model is a language model with approximately 1.5 billion
parameters and is trained on a much larger dataset than previous models. GPT-2 has made
significant progress in producing more natural and consistent language. However, some features
of the model, such as its mass production capability, have been published on a limited basis as it
raises abuse concerns.

The third version of ChatGPT, GPT-3, was released in 2020. This model is trained on an
even larger dataset compared to previous versions and has approximately 175 billion parameters.
The GPT-3 can produce human-like natural texts and can be used for many different tasks. After
the GPT-3 model, an intermediate model GPT-3.5 was published. Today, the GPT-4 version has
started to be used. The ChatGPT language model was used in the research and is based on the
GPT-3.5 architecture (GPT-3.5 is a variation of GPT-3). The advanced features offered by
ChatGPT present compelling opportunities for educators to enhance pedagogical practices by
conceiving and integrating interactive classroom activities. According to (Rudolph, Tan and Tan,
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2023), with the support of ChatGPT, educators are empowered to devise innovative teaching
techniques.

A case in point is the adoption of the flipped classroom approach, where learning
opportunities are not confined to the classroom but extend to remote environments, thus fostering
an atmosphere of independent study among students. In the teaching of programming using Al-
based tools the student can ask the problem with the Al tool and can get instant feedback and
solve the problem. Thus, the student can receive a personalized education suitable for his/her
own learning pace (Yilmaz & Karaoglan Yilmaz, 2022). Al-powered tools can help students
code by providing suggestions, error detection, and automatic code generation. This can help
students write more efficient and accurate code and reduce the time and effort required to
complete programming assignments. Al-powered tools and environments can increase student
engagement and motivation by interacting with students and providing them with personalized
support and feedback as they learn to program (Karaoglan Yilmaz & Yilmaz, 2022).

Computer programming is a necessary skill for many lines of business in today’s modern
economy. Having computer programming skills can give individuals the ability to create and
build new technologies that can drive innovation and economic growth (Eteng et al., 2022;
Gonzalez-Perez & Ramirez-Montoya, 2022; James, 2021). For this reason, employers today
attach importance to employing individuals with computer programming skills. This applies to
the technology industry and increasingly digitalized fields such as finance, health, transportation,
and education. Educational institutions are trying to adapt to the needs that arise due to this
change and change in today’s business world. As a result, programming education is given on a
wide scale, from early-age programming to adult education (Alam, 2022; Strawhacker & Bers,
2019). Computer programming is the backbone of the internet and digital world, becoming
increasingly important daily. Therefore, having strong programming skills can enable individuals
to navigate and understand the digital environment more effectively. Thus, individuals can
understand how these technologies work and how they can be used and manipulated. Computer
programming is important for problem-solving and critical thinking (Mathew et al., 2019; Wang
et al., 2017). Computer programming provides a clear and structured way to express ideas and
solve problems that can be applied in many other fields. Even if one is not a software developer,
being able to write code to solve problems can help individuals in many areas of life.
Programming education is key to creativity and innovation (Liu et al., 2022; Su et al., 2022).

There are several programming languages studied in the Nigerian Universities. Java
programming language has been chosen for this study because it is taught presently in most
public universities in Nigeria. With JAVA programming skills, individuals can create new
technologies and digital tools to drive innovation and economic growth. Various teaching
approaches are used to provide effective programming education to learners. Instructional
approaches such as hands-on coding, project-based learning, pair programming, problem-based
learning, and game-based learning are among the current approaches used in programming
education in recent years (Lopez-Pimentel ~ et al., 2021; Malik et al., 2020; Sullivan &
Strawhacker, 2021; Wei et al., 2021). The basis of these approaches lies in the fact that students
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learn to program cooperatively and in a fun way. However, it is stated in the literature that these
educational approaches also have some disadvantages. One of these concerns is the challenges of
working with others. Some students may find it difficult to work with others, especially when
working on group projects, making it challenging to complete the assignment and learn
effectively. In another dimension, which is seen as a disadvantage of collaborative learning
approaches, the fact that the active student in the group assumes the leadership of the team is
related to the fact that the other students contribute less to the process in the passive state
(Yilmaz et al., 2020). For this reason, it is essential that each student actively participates in the
programming learning process individually and completes programming tasks. For this reason,
the hands-on coding approach is one of the approaches that can be used in teaching programming
to adult students. Hands-on coding is an effective method as it allows students to apply what they
have learned immediately and helps them better understand and retain the material (Handur et
al., 2016). Students may encounter problems in the learning process of programming, such as
difficulties in understanding abstract concepts, debugging and troubleshooting, understanding the
logic, mathematical concepts and application of programming, and keeping up with the pace of
the class. When the literature is examined, it is seen that students cannot develop their
computational thinking skills, have low self-efficacy in programming, and decrease in their
motivation towards the lesson, which is among the main problems encountered in programming
education (Fagerlund et al., 2021; Figueiredo & Garcia-Penalvo, 2020; Liu et al., 2022; Tikva &
Tambouris, 2021; Tsai, 2019).

Considering the advantages mentioned above of artificial intelligence-supported tools and
environments, it is thought that it can be effective in improving students’ computational thinking
skills and increasing their programming self-efficacy toward the lesson. However, when the
literature was examined, it is seen that the number and variety of research examining the
effectiveness of Al support in programming education is low, and the application of Al in
programming education is still in its early stages. However, the effect of using ChatGPT in
programming education on learning processes and outcomes is not yet known (Yilmaz &
Yilmaz, 2023), this could be due to lack of comprehensive studies on the impact of Al-based
tools on students' programming self-efficacy and computational thinking skills in Nigeria in
particular. Hence, the need for empirical evidence to understand the effectiveness of Al tools in
enhancing learning outcomes in JAVA programming course. However, the effects of ChatGPT-
supported education on students’ learning processes and outcomes seem to be a gap in the
literature that needs to be examined.

In the hands-on coding process, external support providers may be needed to help the
student overcome these problems. Al could provide a solution to the aforementioned problems. It
is from this point of view, that this study is sought to investigate the effect of Generative
Artificial Intelligence tool utilization on students’ programming self-efficacy and computational
thinking skills in JAVA programming course.

Purpose of the study
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The general purpose of the study was to investigate the effect of Generative artificial intelligence
(Al)-based tool utilization and students’ programming self-efficacy and computational thinking
skills in JAVA programming course in Nigeria Universities. Specifically, the study sought to
investigate:
1. computer programming self-efficacy of students taught computer programming course
(JAVA) using ChatGPT and without ChatGPT.
2. computational thinking score of students taught computer programming course (JAVA)
using ChatGPT and without ChatGPT
Research Questions
1. What is the computer programming self-efficacy of students taught computer
programming course (JAVA) using ChatGPT and without ChatGPT?
2. What is the computational thinking score of students taught computer programming
course (JAVA) using ChatGPT and without ChatGPT?

Research Hypotheses

1. There is no significant difference in the computer programming self-efficacy of students
taught computer programming course (JAVA) using ChatGPT and without ChatGPT.

2. There is no significant difference in the computational thinking score of students taught
computer programming course (JAVA) using ChatGPT and without ChatGPT.

Methodology

A pretest-posttest control group was used in this experimental investigation. It was pretest-
posttest random assignment to the experimental and control groups. For the research, both
groups were pretested. This research employed computer programming self-efficacy and
computational thinking measures as pretests. Next was the experiment. A control group received
no intervention, while an experimental group did. This study's experimental group used
ChatGPT in computer programming lab assignments. It took five weeks to perform the
experiment. Since the experimental students internalised the stimulus, the study lasted five
weeks. Therefore, pupils' thoughts on the intervention may be clearer. Both groups were given a
posttest to assess how their scores changed after the intervention at end of the experiment.
Computer programming self-efficacy and computational thinking in computer programming
courses were posttested in this research. To determine whether the intervention worked, the
researcher compared the experimental group posttest results to the control group. The research
included 200 level Computer Education students from the University of Uyo, Uyo. 66 object-
oriented programming students volunteered for the research. Some pupils skipped class and
didn't take the pre- and post-tests. Thus, 45 course participants who completed pre- and post-tests
were studied. This research included 21 experimental students and 24 controls. Thirty-four male
and eleven female students participated in the study.

Students created object-oriented apps in Java for the course. None of the study students had
object-oriented programming or Java expertise. Therefore, the students' previous knowledge and
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talents are likely similar. Therefore, Computer Education students who offer JAVA
programming were chosen as the ideal research participants. Another reason for include these
students in the study is because one researcher taught them object-oriented programming. Thus,
the objective was to eliminate validity and reliability difficulties caused by teacher differences.
Randomly allocating individuals to experimental or control groups improved the study's internal
validity and bias elimination. While learning programming, experimental students were allowed
to use ChatGPT. Control group students did not use ChatGPT. Other than this, the two groups
have the same instructor, lesson plans, lab work, etc. Thus, the intervention instrument was the
sole variation between the control and experimental groups that may affect the experiment.
Before starting the research, experimental and control students were informed of its aims and
methods. Students were told what to anticipate throughout the experiment. The experimental
group’s advice to utilise ChatGPT for homework and the control group's recommendation not to
was explained. After being informed of the study's objective, students were asked for their
consent. A simple consent form informed students of the study's purpose, risks, benefits, and
right to withdraw. Researchers promised students in the consent form to keep their personal and
research data private.

The research employed computational thinking, computer programming self-efficacy, and
learning motivation in computer programming courses as pretest and posttest. Research data
collection tools are described below.

Students in the experimental and control groups were assessed using the computational thinking
scale. Korkmaz et al. devised the computational thinking scale in 2017. The scale has 29
questions on algorithmic thinking, problem-solving, creativity, cooperativity, and critical
thinking. Higher ratings on the five-point Likert scale reflect computational thinking progress.
This study recalculated the scale's reliability using Cronbach's alpha values and found 0.85 for
creativity, 0.88 for algorithmic thinking, 0.87 for cooperativity, 0.73 for critical thinking, and
0.75 for problem-solving. The scale scored 0.84 for reliability.

Altun and Mazman (2012) translated Ramalingam and Wiedenbeck's (1998) Turkish computer
programming self-efficacy scale. The scale's nine parts are separated into simple and complex
programming jobs. A seven-point Likert scale is used. Students with better scores are confident
in their computer programming skills. Researchers recalculated scale reliability using Cronbach's
alpha dependability values. Overall reliability was 0.88, hard programming tasks 0.92, and
simple programming jobs 0.89.

The subject was taught via interactive coding and a flipped classroom. The flipped classroom
concept requires students to study course materials and theoretical background before visiting
computer labs. Students develop weekly subject-related applications in face-to-face computer
labs. The researchers developed a Moodle account for the object-oriented programming course.
Then, weekly course-related materials were added to the learning management system. The
Researcher provides lecture videos, presentations, e-books, and infographics for each week's
topic. Students do readings and tasks before the computer lab session. Course management
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systems provide application tasks after each week's computer science lab lecture. Students relied
on instructor-created materials and explanations to accomplish application tasks.

Weekly two-hour computer lab sessions were in-person. Students completed and submitted
application tasks to the instructor using the online learning platform in class. In this hands-on
computer lab course, the instructor guides students through app creation before allowing them
solo work. The control and experimental groups' students follow exactly the same procedures.
Unlike the computer lab lecture, the experimental students were allowed to use ChatGPT while
working on their application project.

Before the experiment, the researcher explained ChatGPT's goal, functioning, and benefits to the
experimental group. This item helped experimental group students with weekly labs.

ChatGPT can accurately answer questions like "Can you code a programme that takes two
integers and returns their sum in Java?" for simple coding jobs. Figure 1 depicts various
outcomes.

Canyou code a programme that takes two integers and returns their sum in Java?

ChatGPT
Sure, here's a simple Java program that takes two integers as input from the user and returns their

sum:

(Stringl] args) {

(System.in);

Figure 1: Simple JAVA program with ChatGPT

Even while the ChatGPT could perform simple computer programming tasks, researcher gave
students progressively challenging laboratory practice projects to prevent it from giving them
simple answers in their weekly applications. An example of laboratory practice assignments is as
follows:

Consider the following lab practice assignment: Solve the following object-oriented
programming problem in Java. Create a Service superclass. The class includes service name and
amount. Send this superclass to Teaching, Cleaning, and Fabricating for inheritance. Cleaning
class attributes should include window size and kind. Include lesson and duration in teaching
class. Fabricating class include weight and kind. The constructor method of each class will pass
these imported properties to its properties in the class. Let the parent class have a TAX() method
and subclasses will override this method. When the relevant information is sent to these objects
from the main class, write the application that first prints the name of the class and then prints
the price (including TAX) and class properties. The object-oriented programming question above
was addressed by ChatGPT as illustrated in Figure 2.
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Solve the following object-oriented programming problem in Java.

Create a Service superclass. The class includes service name and amount. Send this superclass to
Teaching, Cleaning, and Fabricating for inheritance. Cleaning class attributes should include
window size and kind. Include lesson and duration in teaching class. Fabricating class include
weight and kind. In the constructor method, imported properties are delivered to class properties.
Subclasses should override the parent class's OT( method. Code the method that produces the
class name, amount (including OT), and properties after getting data from the main class.

&

ChatGPT

Here's a lava implementation for the given problem:

String serviceMame;

amount §

(String serviceMame, amount) {

this.serviceMame = serviceMams;

this.amount = amount;

Figure 2: Java implementation with ChatGPT

ChatGPT clearly solves the complex object-oriented programming problem above. Thus, weekly
practice tasks were restructured as UML diagrams. This update prevented students from utilising
ChatGPT to acquire templated practice assignment responses. Students in the experimental and
control groups were then taught lab UML diagram requirements.

The teacher gives weekly lab activities as a UML diagram. The teacher explains the diagram's
purpose and stages orally. The student has written reliable object-oriented programming
programmes. Experimental group students can use the ChatGPT to set up the structure (UML).
This application was designed to let experimental group students use ChatGPT while solving the
challenge. ChatGPT currently only parses text and cannot handle graphics. Knowing what to ask
and thinking algorithmically are crucial to getting the ChatGPT to answer the student's inquiry.
The student must improve their critical thinking to utilise ChatGPT. Whether this is effective or
not was investigated within the scope of the study. This study, which was carried out according
to the pretest-posttest experimental design with the control group, was aimed to compare the
scores of the experimental and control group students obtained from the scales before and after
the experiment. Both groups' pre-test and post-test findings on computational thinking and
computer programming self-efficacy in computer programming course were compared. The
ANCOVA test was utilised.

Results

Research Question 1

What is the computer programming self-efficacy of students taught computer programming

course (JAVA) using ChatGPT and without ChatGPT?
IJCARN VOL. 2 (1), 2024
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Table 1: pretest and posttest computer programming self-efficacy mean scores of students
taught computer programming course (JAVA) using ChatGPT and without ChatGPT

Group N Pretest Posttest Gain Score
Xi SD, X; SD, X

ChatGPT 21 4577018 4.19274 84.1228 5.14285 38.421

Without ChatGPT 24 459375 4.27898 61.2500 5.60032 15.3125

Self-Efficacy Analysis graph

taught without ChatGPT '

i Series1

taught with ChatGPT l
10 20 30 40

Figure 3: Graphical analysis of self-efficacy

Data presented in Table 1 and figure 3 indicated that the students taught computer programming
course (JAVA) with ChatGPT had a mean gain score of 38.42. While students taught computer
programming course (JAVA) without ChatGPT had a mean gain score of 15.31. This implies
that the computer programming self-efficacy of students taught computer programming course
(JAVA) using ChatGPT is higher than those taught without ChatGPT.

Research Question 2

What is the computational thinking score of students taught computer programming course
(JAVA) using ChatGPT and without ChatGPT?

Table 2: pretest and posttest computational thinking mean scores of students taught
computer programming course (JAVA) using ChatGPT and without ChatGPT

0

Group N  Pretest Posttest Gain Score
X SD; X, SD, X

ChatGPT 21 459211 4.24242 843860 4.84770 38.4649

Without ChatGPT 24 49.0375 3.07898 59.051  6.21032 10.0135
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Figure 4: Graphical analysis of computational thinking

Data presented in Table 2 and Figure 4 indicated that the students taught computer programming
course (JAVA) with ChatGPT had a mean gain score of 38.46. While students taught computer
programming course (JAVA) without ChatGPT had a mean gain score of 10.01. This implies
that the computational thinking score of students taught computer programming course (JAVA)
using ChatGPT is higher than those taught without ChatGPT.

Hypothesis 1

There is no significant difference in the computer programming self-efficacy of students taught
computer programming course (JAVA) using ChatGPT and without ChatGPT.

Table 3: ANCOVA analysis of computer programming self-efficacy of students taught
computer programming course (JAVA) using ChatGPT and without ChatGPT

Source Type III Sum df Mean Square F Sig.
of Squares

Corrected 15205.179* 3 2172.168 38.282 .000

Model

Intercept 232312.354 1 232312.354 4094.266 .000

PRETEST 172.076 1 15033.083 .505 .804

GROUP 15033.083 1 56.741 264.943 .000

Error 9192.027 42 28.679

Total 1023875.000 44

Corrected 24397.206 45

Total

a. R Squared = .623 (Adjusted R Squared = .607)

Table 3 shows that the Analysis of Covariance (ANCOVA) of computer programming self-
efficacy of students taught computer programming course (JAVA) using ChatGPT and without
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ChatGPT. The result showed that F-Cal value of 264.943 was found to be significant in .000
which is less than 0.005 (P<0.005) at 0.005 level of significant set for the study. The null
hypothesis is therefore rejected indicating that there is significant difference in the computer
programming self-efficacy of students taught computer programming course (JAVA) using
ChatGPT and without ChatGPT.

Hypothesis 2

There is no significant difference in the computational thinking score of students taught
computer programming course (JAVA) using ChatGPT and without ChatGPT.

Table 4: ANCOVA analysis of computational thinking score of students taught computer
programming course (JAVA) using ChatGPT and without ChatGPT

Source Type III Sum df Mean Square F Sig.
of Squares

Corrected 23539.843 3 7846.614 407.510 .001

Model

Intercept 167.865 1 167.865 8.718 .004

PRETEST 2250.620 1 2250.620 116.885 .001

GROUP 400.120 1 200.060 10.390 .001

Error 3196.333 42 19.255

Total 834037.500 44

Corrected 26736.176 45

Total

a. R Squared = .880 (Adjusted R Squared = .878)

Table 4 shows that the Analysis of Covariance (ANCOVA) of computational thinking score of
students taught computer programming course (JAVA) using ChatGPT and without ChatGPT.
The result showed that F-Cal value of 10.390 was found to be significant in .001 which is less
than 0.005 (P<0.005) at 0.005 level of significant set for the study. The null hypothesis is
therefore rejected indicating that there is significant difference in the computational thinking
score of students taught computer programming course (JAVA) using ChatGPT and without
ChatGPT.

Discussion

One goal of the research was to find out if students' levels of confidence in their own
programming abilities changed significantly between the experimental and control groups after
using ChatGPT. The study found that students' levels of computer programming self-efficacy
were significantly different across the groups taught Java with and without ChatGPT. Students'
confidence in their programming abilities was greatly enhanced by using ChatGPT. The
experimental group of students showed a considerable improvement in both their self-efficacy
and motivation towards the lesson in relation to programming, thanks to the benefits offered by
Al help, such as coding and debugging, in comparison to the control group. Students were able
to increase their confidence in their coding abilities as a result of ChatGPT's facilitation of the
coding process. No studies were discovered in the literature that investigated how students'
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programming self-efficacy was affected by utilising ChatGPT. Research by Li and Wang (2021)
shows that students' creativity and self-efficacy in learning are favourably impacted by the
presence of artificial intelligence in higher education institutions. According to research by
Wang, Sun, and Chen (2022), students' confidence in their own abilities is influenced by the
level of Al technology used by universities. These findings lend credence to the conclusions
drawn from the study. It follows that ChatGPT used in programming instruction do a good job of
boosting students' confidence in their own programming abilities.

Second, the researcher investigated whether there was any statistically significant
difference between the two groups' computational thinking scores after using ChatGPT. The
study found that students taught computer programming (JAVA) with and without ChatGPT had
significantly different computational thinking scores. Students' computational thinking score
improved dramatically after using ChatGPT. Based on the data collected during the application
process, it was concluded that in order for the experimental group students to maximise their use
of the ChatGPT tool during laboratory applications, they should adhere to an algorithm for
problem solving, identify the subprogram particles that align with this algorithm, and then ask
the most suitable question.

In an effort to achieve the intended result, students integrated the codes of subprogram
fragments found in the ChatGPT. Students' computational thinking score was shown to improve
via this technique. So, rather than focusing on coding, students were encouraged to think
creatively, critically, algorithmically, problem-solving, and to propose novel ideas. Students may
get the answers they need about the code snhippets they want by asking ChatGPT the right
questions. Conversely, students in the control group spent time on thinking processes—one of
the challenging parts of programming education—in addition to procedures like coding,
debugging, and integration. After reviewing the relevant literature, we found no studies that
tested how using language models like ChatGPT affected students' computational thinking
scores. Nonetheless, a number of studies have looked at how different Al tools affect students'
computational thinking skills. For example, Lin and Chen (2020) discovered that students'
computational thinking skills were much higher when they used a deep learning
recommendation-based system in programming classes compared to when they used a non-deep
learning recommendation-based system. The computational thinking abilities of the experimental
group students were much greater than those of the control group students who did not have
artificial intelligence training using the STEAM model (Huang and Qiao, 2022). Students'
computational thinking abilities were significantly enhanced by the usage of voice assistant in
the course, according to Hsu et al. (2023). The computational thinking abilities of pupils were
shown to be effectively improved by Garcia et al. (2019) when they were given instruction in
machine learning and Al. Providing students with Al training and using Al-supported
technologies effectively improved their computational thinking abilities, according to the overall
analysis of the data. It follows that including ChatGPT into computer science curricula
successfully enhanced students' computational thinking abilities.

Conclusion
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This research looked at how using ChatGPT to teach programming in a university course
affected students' computational thinking and programming self-efficacy. The study used an
experimental design with a pretest-posttest control group. Students in the experimental group
used ChatGPT to help them learn programming, whereas students in the control group didn't.
The study found that students’ computational thinking abilities and programming self-efficacy
were considerably improved when ChatGPT was used in the classroom. Students' learning
process and results were improved by including ChatGPT into programming instruction.
Recommendations

1. It is crucial to equip students with timely writing abilities so they can make the most of
artificial intelligence (Al) tools and settings like ChatGPT.

2. Students' ability to utilise technologies like ChatGPT quickly and successfully depends
on their ability to create good prompts. Teachers should acquire Al literacy skKills,
particularly in order to help pupils develop prompt writing abilities, before using
ChatGPT into their classes.

3. When it is thought that students need to improve their thinking abilities to make good use
of technologies like Al, teachers might use metacognitive tactics. Now is the time to use
metacognitive cues. Students are encouraged to reflect on and assess their own learning
processes via the use of the metacognitive prompt. Students are better able to
comprehend, manage, and direct their own learning when teachers use these tactics. For
instance, the instructor may have inquired, "What questions are necessary to resolve this
issue?" or "What type of question could lead to a more creative resolution to the
problem?" These kind of inquiries allow students to critically examine their own ideas
and take charge of their own education.
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