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ABSTRACT
In this study, we assess the efficacy of employing the ChatGPT
language model to generate solutions for coding exercises within
an undergraduate Java programming course. ChatGPT, a
large-scale, deep learning-driven natural language processing
model, is capable of producing programming code based on textual
input. Our evaluation involves analyzing ChatGPT-generated
solutions for 80 diverse programming exercises and comparing
them to the correct solutions. Our findings indicate that ChatGPT
accurately generates Java programming solutions, which are
characterized by high readability and well-structured organization.
Additionally, the model can produce alternative, memory-efficient
solutions. However, as a natural language processing model,
ChatGPT struggles with coding exercises containing non-textual
descriptions or class files, leading to invalid solutions. In
conclusion, ChatGPT holds potential as a valuable tool for
students seeking to overcome programming challenges and
explore alternative approaches to solving coding problems. By
understanding its limitations, educators can design coding
exercises that minimize the potential for misuse as a cheating aid
while maintaining their validity as assessment tools.

CCS CONCEPTS
• Social and professional topics → Computing education;
Computer science education; • Software and its engineering
→ Object oriented languages.
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programming, Java, object-oriented, computer science education
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1 INTRODUCTION
ChatGPT, a large-scale deep learning-based natural language
processing model, is developed by OpenAI [13]. Built on the
transformer architecture, this neural network excels in natural
language tasks such as language translation, text summarization,
question answering, and even programming exercises. Trained on
a diverse array of text data, including books, articles, and websites,
ChatGPT can generate human-like text and respond effectively to
contextual prompts. This makes it an valuable tool for natural
language processing tasks like chatbots and virtual assistants, with
the potential to revolutionize technology [6].

AI-powered language models like ChatGPT are transforming
programming education by offering real-time assistance and
personalized feedback, enabling students to learn at their own pace
and in a manner tailored to their individual needs. However, using
such models in assessments raises concerns about examination
integrity [18]. When students access the model during an exam,
they could exploit it to generate answers for questions they cannot
solve, leading to cheating and invalidating test results.

Programming and object-oriented concepts serve as the
cornerstone of computing programs. Numerous research studies
have investigated techniques and teaching styles to improve
student learning outcomes in programming. These include
adopting flipped classrooms [12, 15, 17], enhancing interactivity in
video-based programming tutorials [2, 8, 16], and how teachers
can support students in refining their code [7] to guide novice
programmers towards better coding practices. In the era of
generative artificial intelligence (AI), Susnjak [18] investigates
concerns regarding online examination integrity with ChatGPT.
Susnjak’s conclusion emphasizes the importance of educators and
institutions acknowledging the potential for ChatGPT-assisted
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cheating and exploring measures to address it, thus maintaining
the fairness and validity of online assessments.

This study seeks to address the research question (RQ): "How
effective is ChatGPT in generating coding solutions for Java
programming exercises?"

We evaluate the extent to which ChatGPT-generated solutions
meet the requirements of coding exercises in our introductory Java
programming course for undergraduate computing students. Each
week, students receive programming exercises accompanied by
expected outcomes and sample output. During the evaluation, we
input the exercise instructions into ChatGPT (versions 3.5 and 4,
the latest versions at the time of writing) to generate a solution.
The generated programming codes are then executed on our local
machine, and the results are compared to the expected outcomes
for each exercise.

In Section 2, we provide a literature review focusing on student
engagement in programming exercises, followed by an outline of
our course design in Section 3. Section 4 offers a detailed account
of the weekly exercises and their respective analyses. In Section 5,
we summarize the effectiveness of ChatGPT-generated solutions.
Finally, Section 6 presents the conclusion of our work.

2 BACKGROUND AND LITERATURE REVIEW
Generating code from a high level description of what they should
do is a long-standing task in computer science [10]. Most prior
work has been limited to either restricted domain specific
programming languages or short code snippets. In contrast,
generating entire programs often relies on understanding the task,
reasoning out the appropriate algorithm to solve it, and then
writing the code to implement that algorithm. AlphaCode is a
system applied to code generation for competitive programming
that can generate novel solutions to unseen programming
problems [3]. Solving competitive programming problems
represents a big step forward. The submission is correct only if it
has the correct output on all hidden tests, otherwise it is incorrect.
Hidden tests are not visible to the submitter, who must instead
write their own tests or rely on the trivial example tests for
debugging. Recent AlphaCode researcher analyses indicate that
their model was indeed able to solve problems it has never seen
before (learning) even though those problems require considerable
reasoning.

Both ChatGPT and AlphaCode are ‘large language models’
systems based on neural networks that learn to perform a task by
digesting massive amounts of existing human-generated text [3].
ChatGPT and AlphaCode are trained on different data sets. While
ChatGPT is a general-purpose conversation engine, AlphaCode is
specialised and trained exclusively on CodeContest datasets
[1, 4, 9]. Another code generation system is GitHub’s Copilot [5]
which uses the OpenAI Codex. ChatGPT and Codex are OpenAI’s
products, suggesting that ChatGPT has access to and trained on
GitHub public code datasets.

Recent popularity of ChatGPT has brought much attention to
its benefits (AI pair programming) or problem (cheating) in
education. Teachers may have to adjust their assessments by
testing in class where they can be monitored or writing questions
that required deeper understanding. For example, at Sacred Heart

University in Connecticut, teachers will have to give assessments
that judge analytical reasoning and not just facts that can be
looked up [11]. While much more advanced, teachers comparing
ChatGPT to programming is similar to the introduction of
calculator to mathematics. Besides adjusting the assessments,
teachers can educate students about the consequences of cheating
during proctored exams and provide students with support so that
students do not see the need to cheat [11]. In this research, we
explore to what extent ChatGPT can be helpful in solving Java
programming exercises. Findings from this research can help
educators understand how ChatGPT as a "calculator" can 1)
enhance Java programming learning for students and 2) craft Java
coding exercises so that cheating is minimised.

3 COURSE DESIGN AND CONDUCT
This course is designed for undergraduate students enrolled in
computer science and information systems programs. Students are
provided with video links to watch and quizzes to self-assess their
understanding before attending the class. During class sessions,
the instructor conducts coding demonstrations to emphasize key
concepts and complement the pre-class materials. Subsequently,
students are assigned in-class programming exercises to complete
asynchronously. These programming exercises adhere to the
requirements of the Oracle Java Foundations Certification [14] and
are organized into the following learning categories.
(1) Java Basics (28 exercises) - Test knowledge on variables, data

types, conditionals, loops and collections.
(2) Object-Oriented Concepts (11 exercises) - Test knowledge

on object-oriented programming and understanding of API
documentation.

(3) Java Classes and Methods (17 exercises) - Test knowledge on
method parameters, overloading, inheritance and
polymorphism. Understanding of class and sequence
diagrams using Unified Modelling Language (UML).

(4) Java Exceptions and I/O (16 exercises) - Test knowledge on
how to incorporate exception mechanisms when coding and
the use of text files as a persistent storage.

(5) Java Packaging (8 exercises) - Test knowledge on environment
variables such as classpath, organise classes into packages and
how to use the appropriate modifier for access control.

4 EVALUATION OF JAVA PROGRAMMING
EXERCISES

For each exercise, we copy the exercise instructions and execute
them on the ChatGPT [13] online. We subscribed to ChatGPT Plus
to use both ChatGPT 3.5 and 4 models for this evaluation. We
explicitly modify the instructions to include the keyword Java so
that ChatGPT does not output codes in other languages. For
example, we change "create a method" to "create a Java method".
The exercise instructions are in text format. Some questions are
supplemented with UML diagrams, compiled class files and/or API
documentation to answer the questions. The generated solution is
compared with our expected results to evaluate the effectiveness of
ChatGPT in answering these exercises. We present the results for
each exercise category in the following sections to address our
research question.
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4.1 Java Basics
These exercises require students to declare variables and apply
conditionals and loops to implement logic in the main method of
the Java source file. We provided expected outputs based on
sample input data for students’ understanding. Below is an
example of the exercise, and Listing 1 shows the two generated
solutions from ChatGPT. Both answers fulfilled the exercise
requirements.

Exercise 1 - Implement the method sumOfDigits that returns the
sum of all the digits of that number. For example, sumOfDigits(123)
returns 6 (1 + 2 + 3). For negative numbers, the sum is the same
value as that for a positive number. For example, sumOfDigits(-354)
returns 12 (3 + 5 + 4).

/ / C o r r e c t Answer 1
public s t a t i c int sumOfDig i t s ( in t n ) {

in t sum = 0 ;
n = Math . abs ( n ) ; / / make s u r e n i s p o s i t i v e
while ( n > 0 ) {

in t d i g i t = n % 1 0 ;
sum += d i g i t ;
n /= 1 0 ;

}
return sum ;

}
/ / C o r r e c t Answer 2

public s t a t i c int sumOfDig i t s ( in t n ) {
in t sum = 0 ;
n = Math . abs ( n ) ;
S t r i n g numStr ing = S t r i n g . va lueOf ( n ) ;
for ( in t i = 0 ; i < numStr ing . l e n g t h ( ) ; i ++) {

sum += C h a r a c t e r . ge tNumer icVa lue ( numStr ing
. charAt ( i ) ) ;

}
return sum ;

}

Listing 1: Java Basics - Answers to Exercise 1

On exercises to write efficient code, Listing 2 shows the correct
output from ChatGPT using StringBuilder. We realise that there is
no mention of StringBuilder or comparison between StringBuffer, +
operator and StringBuilder append method. However, this shortfall
can be fixed by asking ChatGPT a follow-up question to compare
these 3 methods.

Exercise 2 - Write a memory efficient Java Method to concatenate
two Strings.
/ / Memory e f f i c i e n t answer

public s t a t i c S t r i n g c o n c a t e n a t e ( S t r i n g s t r 1 ,
S t r i n g s t r 2 ) {
S t r i n g B u i l d e r sb = new S t r i n g B u i l d e r ( ) ;
sb . append ( s t r 1 ) ;
sb . append ( s t r 2 ) ;
return sb . t o S t r i n g ( ) ;

}

Listing 2: Java Basics - Answer to Exercise 2

ChatGPT is capable of generating code that produces the
expected output. The following example illustrates an exercise
with its expected output, while Listing 3 presents a correct
solution generated by ChatGPT.

Exercise 3 - Write Java code that contains only 1 “for” loop to produce
the following outputs. 1 12 123

/ / C o r r e c t Answer
for ( in t i = 1 ; i <= 3 ; i ++) {

for ( in t j = 1 ; j <= i ; j ++) {
System . out . p r i n t ( j ) ;

}
System . out . p r i n t l n ( ) ;

}

Listing 3: Java Bascis - Answer to Exercise 3

For exercises that required more complex output, such as longer
instructions to provide a context of the exercise, ChatGPT-3.5
encountered with incorrect answer but ChatGPT-4 is able to
understand the exercise instructions. Below is an example of an
exercise and Listing 4 shows an correct output from ChatGPT-4.

Exercise 4 - You need to implement a static method that attempts to
align two strings. This method takes in two parameters which are
both of type String. Let’s call the first parameter str1 and the second
str2. You can assume that str1 is longer than or of the same length
as str2. The method should try to align str2 with str1 and insert
spaces for additional characters in str1. In the end the method
returns true if there is an alignment, and meanwhile the method
prints out the alignment. If no alignment can be found, the method
returns false and prints out nothing. For example, if str1 is "Recess
Week" and str2 is "RcWk", then we can align str2 to str1 as follows:
Recess Week
R c W k

/ / C o r r e c t Answer
public s t a t i c boolean m a t c h S t r i n g s ( S t r i n g s t r 1 ,

S t r i n g s t r 2 ) {
in t s t r 1 L e n = s t r 1 . l e n g t h ( ) ;
in t s t r 2 L e n = s t r 2 . l e n g t h ( ) ;
in t s t r 2 I n d e x = 0 ;
S t r i n g B u i l d e r a l i g n e d S t r 2 = new S t r i n g B u i l d e r

( ) ;
for ( in t s t r 1 I n d e x = 0 ; s t r 1 I n d e x < s t r 1 L e n ;

s t r 1 I n d e x ++) {
i f ( s t r 2 I n d e x < s t r 2 L e n && s t r 1 . charAt (

s t r 1 I n d e x ) == s t r 2 . charAt ( s t r 2 I n d e x ) ) {
a l i g n e d S t r 2 . append ( s t r 2 . charAt (

s t r 2 I n d e x ) ) ;
s t r 2 I n d e x ++ ;

} e l se {
a l i g n e d S t r 2 . append ( ' ␣ ' ) ;

}
}
i f ( s t r 2 I n d e x == s t r 2 L e n ) { return true ; }
return fa l s e ;

}

Listing 4: Java Basics - Answer to Exercise 4
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There can be inconsistencies in the interpretation of program
codes in ChatGPT. In one exercise to test the logical operators (&,
&&, ||, |) and increment/decrement operators (++). While ChatGPT-
3.5 can generate solutions correctly for each type of operation,
ChatGPT cannot generate a correct solution with both operations
included. Below Listing 5 shows a simplified version of this example.
ChatGPT-3.5 is able to learn once we indicate to ChatGPT. However,
when we re-evaluate the exercise in a new chat session and modify
the conditions, the inconsistency appears again. We understand that
the learning requires time to be reflected in new chats. ChatGPT-4
gives the correct answers for this exercise.
Exercise - 5 This exercise explores the differences between short-circuit
and normal logical operators. Given the following:

/ / C o r r e c t Answer − age i s 10
in t age = 9 ;
System . out . p r i n t l n (++ age ) ;
/ / I n c o r r e c t Answer f o r ChatGPT − 3 . 5
/ / age i s 11 bu t ChatGPT ou t pu t 10 i n i t i a l l y .
/ / A f t e r r e p e a t i n g t h e e v a l u a t i o n s ,
/ / ChatGPT acknow l edg e t h e o u t pu t s h ou l d be 1 1 .
char c = ' a ' ;
in t age = 9 ;
i f ( c == ' a ' & ++ age == 1 0 ) {

age ++ ;
}
System . out . p r i n t l n ( age ) ;

Listing 5: Java Basics - Operators. Answers to Exercise 5

4.2 Object-Oriented Concepts
These exercises require students to implement classes and methods
based on the provided API documentation and, in some cases, class
files. Since ChatGPT’s input is text-based, we can only submit the
exercise instructions. Consequently, ChatGPT is unable to
generate fully correct solutions without comprehending the API
documentation and class files. Nevertheless, ChatGPT can still
produce partial solutions, allowing students a starting point to
tackle the problem. Exercise 6 and Listing 6 demonstrate a nearly
correct solution generated by ChatGPT. However, ChatGPT’s
performance declines when presented with exercises containing
limited text-based information. Exercise 7 and Listing 7 display the
incorrect outputs generated by ChatGPT alongside the expected
solution we anticipate.

Exercise 6 - Study the Shirt API documentation. Write a program
called ShirtTest to do the following:
a. Create the following objects using the appropriate constructor:
Variable Name Brand Price Color
shirt1 SMUgger 85.50 Red
shirt2 SMUgger 90.40 Blue
shirt3 (no brand) 77.60 Green
b. Checks whether shirt1 and shirt2 are of the same brand using an
appropriate method.
c. Check whether shirt2 and shirt3 are of the same brand using an
appropriate method.
d. Set the color of shirt2 to red.
e. Print to console the text representation of shirt1, shirt2 and shirt3.

/ / P a r t i a l l y C o r r e c t Answer
public c l a s s S h i r t T e s t {

public s t a t i c void main ( S t r i n g [ ] a r g s ) {
/ / a . C r e a t e o b j e c t s
S h i r t s h i r t 1 = new S h i r t ( " SMUgger " , 8 5 . 5 0 ,

" Red " ) ;
S h i r t s h i r t 2 = new S h i r t ( " SMUgger " , 9 0 . 4 0 ,

" B lue " ) ;
S h i r t s h i r t 3 = new S h i r t ( null , 7 7 . 6 0 ) ;
s h i r t 3 . s e t C o l o r ( " Green " ) ;

/ / b . Answer i s i n c o r r e c t
/ / Method i sSameBrand and no t sameBrand
i f ( s h i r t 1 . sameBrand ( s h i r t 2 ) ) {

System . out . p r i n t l n ( " S h i r t s ␣ 1 ␣ and ␣ 2 ␣ a r e
␣ o f ␣ the ␣ same ␣ brand " ) ;

} e l se {
System . out . p r i n t l n ( " S h i r t s ␣ 1 ␣ and ␣ 2 ␣ a r e

␣ not ␣ o f ␣ the ␣ same ␣ brand " ) ;
}

/ / c . Same as b . Answer i s i n c o r r e c t
/ / Method i sSameBrand and no t sameBrand
/ / Codes l e f t ou t due t o l i m i t e d pag e s .

/ / d . S e t t h e c o l o r o f s h i r t 2 t o r e d
s h i r t 2 . s e t C o l o r ( " Red " ) ;

/ / e . P r i n t t h e t e x t u a l r e p r e s e n t a t i o n o f
s h i r t 1 , s h i r t 2 , and s h i r t 3

System . out . p r i n t l n ( " S h i r t ␣ 1 : ␣ " + s h i r t 1 ) ;
System . out . p r i n t l n ( " S h i r t ␣ 2 : ␣ " + s h i r t 2 ) ;
System . out . p r i n t l n ( " S h i r t ␣ 3 : ␣ " + s h i r t 3 ) ;

}
}

Listing 6: Object Oriented - Answer to Exercise 6

Exercise - 7 You are given the Substance API documentation and
class file. Complete the code for the calculateMass method inside the
given file called RadioActiveTest.java

public c l a s s R a d i o A c t i v e T e s t {
/ / I n C o r r e c t Answer from ChatGPT
public s t a t i c double c a l c u l a t e M a s s ( double

atoms , double atomicWeight ) {
return atoms ∗ atomicWeight ;

}
/ / Some c o d e s removed due t o l i m i t e d s p a c e .
/ / A p o s s i b l e c o r r e c t answer
public s t a t i c double c a l c u l a t e M a s s ( double

i n i t i a l M a s s , double ra teOfDecay , in t y e a r s
) {
S u b s t a n c e sub = new S u b s t a n c e ( i n i t i a l M a s s ,

r a t eOfDecay ) ;
for ( in t i = 0 ; i < y e a r s ; i ++) {

sub . decayOneYear ( ) ;
}
return sub . getMass ( ) ;

}
}

Listing 7: Object Oriented - Answers to Exercise 7
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4.3 Java Classes and Methods
These exercises require students to interpret Unified Modelling
Language (UML) class and sequence diagrams to implement the
required classes and methods. These exercises challenge ChatGPT
with the instructions in the text but the diagrams as pictures.
Below is an example of the exercise and Listing 8 shows the
partially correct output from ChatGPT with missing attributes and
methods, as shown in the class diagram.

Exercise 8 - Most men who have completed their National Service
with the military know that certain vocations (e.g. commandos)
will be given an additional vocation allowance” as a reward for
their higher risk. Study the class diagram below. Code the Soldier
and Commando classes. The getGrossAllowance() methods should
calculate salary using this formula:
Soldier’s gross allowance = baseAllowance
Commando’s gross allowance = baseAllowance + vocationAllowance

/ / P a r t i a l l y C o r r e c t Answer from ChatGPT
c l a s s S o l d i e r {

pr ivate double baseAl lowance ;
public S o l d i e r ( double baseAl lowance ) {

th i s . baseAl lowance = baseAl lowance ;
}
public double ge tGros sA l lowance ( ) {

return baseAl lowance ;
}

}

c l a s s Commando extends S o l d i e r {
pr ivate double v o c a t i o n A l l o w a n c e ;
public Commando ( double baseAl lowance , double

v o c a t i o n A l l o w a n c e ) {
super ( baseAl lowance ) ;
th i s . v o c a t i o n A l l o w a n c e = v o c a t i o n A l l o w a n c e

;
}
public double ge tGros sA l lowance ( ) {

return super . g e tGros sA l lowance ( ) +
v o c a t i o n A l l o w a n c e ;

}
}

Listing 8: Classes and Methods - Answers to Exercise 8

4.4 Java Packaging
These exercises evaluate students’ comprehension of packaging
classes, organizing packaged classes into the proper folders, and
defining the javac compile and java execution commands, which
include classpath and output folders. When class packages are
presented in a class diagram, ChatGPT is unable to determine the
package for the class. In some exercises, the Java source file is
provided, and we input the source code into ChatGPT. Despite this,
the packaging is not accurately recognized. An example of this
exercise is provided below.

"Exercise 9 - Place the AnimalFarmTest.java in the proper
sub-directories in the sourceFiles folder."

package f a rming . app ;
import f a rming . ∗ ;

public c l a s s AnimalFarmTest {
public s t a t i c void main ( S t r i n g [ ] a r g s ) {

AnimalFarm farm = new AnimalFarm ( ) ;
farm . makeNoise ( ) ;

}
}

Listing 9: Packaging Sample

With both the exercise 9 instructions and Listing 9, ChatGPT
recommends AnimalFarmTest.java to be placed in
sourceFiles\farming\AnimalFarmTest.java instead of
sourceFiles\farming\app\AnimalFarmTest.java

4.5 Java Exceptions and I/O
These exercises require the student to implement exception classes
and codes to handle exceptions. If the exception classes are shown
in a class diagram, as shown below, ChatGPT is unable to decipher
the package for class, similar to earlier. On the other hand, if the
exercise contains existing codes that generate exceptions,
ChatGPT can regenerate solutions to handle exceptions. Below is
an example of the exercise, and Listing 10 shows a correct output
from ChatGPT.
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Exercise 10 - The program crashes when an invalid input (e.g. "abc")
is entered. Include exception handling into the program to make the
program robust, i.e. inform the user of invalid inputs and prompt the
user to try again.

/ / C o r r e c t Answer from ChatGPT
import j a v a . u t i l . I n p u t M i sm a t ch E x ce p t io n ;
import j a v a . u t i l . Scanner ;
public c l a s s Adder {

public s t a t i c void main ( S t r i n g [ ] a r g s ) {
Scanner s c = new Scanner ( System . i n ) ;
boolean v a l i d = f a l s e ;
in t num1 = 0 , num2 = 0 ;
while ( ! v a l i d ) {

try {
System . out . p r i n t ( " E n t e r ␣ num ␣ 1> ␣ " ) ;
num1 = s c . n e x t I n t ( ) ;

System . out . p r i n t l n ( ) ;
System . out . p r i n t ( " E n t e r ␣ num ␣ 2> ␣ " ) ;
num2 = s c . n e x t I n t ( ) ;
v a l i d = true ;

} catch ( I np u tM i s ma t c hE x c ep t i on e ) {
System . out . p r i n t l n ( " I n v a l i d ␣ i n p u t .

␣ P l e a s e ␣ e n t e r ␣ a ␣ v a l i d ␣ number . "
) ;

s c . nex t ( ) ;
}

}
in t sum = num1 + num2 ;
System . out . p r i n t l n ( ) ;
System . out . p r i n t l n ( " The ␣ answer ␣ i s ␣ " + sum )

;
}

}

Listing 10: Exception - Answer to Exercise 10

5 DISCUSSION ON THE EFFECTIVENESS OF
CHATGPT

In this section, we summarise the findings from our analysis of
ChatGPT’s effectiveness in generating coding solutions to address
our research question (RQ).

(1) ChatGPT’s capability to generate coding solutions
positively impacts student learning. Students can obtain
guidance on coding solutions, explore alternative methods
to solve problems, and compare solutions for efficiency.
Educators can instruct students on understanding
ChatGPT’s features and capabilities from an educational
perspective.

(2) ChatGPT serves as a valuable resource for students in code
debugging. Although assistance from instructors and peers
remains helpful, ChatGPT can augment students’
self-directed learning abilities by allowing them to
independently seek solutions and explore alternative
methods. This support is especially beneficial outside of
lesson hours or in classroom environments with a high
student-to-teacher ratio and also provides timely assistance
to the student.

(3) ChatGPT-generated solutions may not always be accurate
in initial attempts, requiring students to critically evaluate
the provided answers. As noted by ChatGPT, it may
produce inaccurate information about people, places, or
facts. Consequently, students must still rely on their subject
knowledge to make their assessments. This evaluation
process can contribute to their learning experience. As
ChatGPT learns from its mistakes, its performance can
improve over time, offering additional benefits to students.

(4) As ChatGPT primarily supports text-based inputs, it is less
effective for exercises that necessitate the interpretation of
API documentation and UML diagrams, such as class and
sequence diagrams. Educators can leverage non-text
instructions to minimize the likelihood of students copying
answers directly from ChatGPT, thus maintaining the
integrity of the learning process. We do acknowledge with
the advancement in AI technology, non-text inputs can be
used. Together with the usage of prompt engineering, these
exercises with diagrams can be handled in the future.

(5) The ChatGPT-generated solutions provide a promising
avenue for students to learn asynchronously. We
acknowledge this benefit requires students’ validation as
part of future work.

6 CONCLUSION
The popularity of ChatGPT is growing quickly in recent months.
In education, ChatGPT can potentially disrupt how students learn
and how educators assess students. With the ChatGPT interactive
mode, students can submit their exercise instructions for ChatGPT
to answer. In this paper, we evaluate the effectiveness of
ChatGPT’s ability to generate coding solutions in an
undergraduate Java programming course.

Using our course coding exercise instructions as input,
ChatGPT generated coding solutions which we evaluate against
the expected output. Our evaluation indicates that
ChatGPT-generated solutions are effective when the instructions
are clear and straightforward. ChatGPT generates partially
incorrect solutions when there are complex instructions (e.g.
producing a sophisticated representation as output). Due to its
support for only text-based inputs, ChatGPT does not yield much
benefit to exercises requiring students to interpret API
documentation and UML diagrams.

Our analysis shows that ChatGPT can be an effective tool for
students to learn asynchronously. They can overcome programming
obstacles and learn alternative and more efficient ways to write
codes. On the other hand, educators need to be aware of ChatGPT
features and develop exercises as well as assessments that minimise
students’ chance of copying solutions from ChatGPT.

Our future plan involves integrating ChatGPT into our existing
video-based programming tutorials [16], allowing students to
receive timely guidance on programming challenges such as
coding exceptions or logic issues. Additionally, we aim to utilize
ChatGPT for summarizing assistance provided by comments in the
StackOverflow postings, enabling students to quickly find help on
specific topics.
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