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Abstract 

As the integration of generative artificial intelligence (AI) in educational 
settings becomes more widespread, students, teachers, and educational 
institutions face the challenge of utilizing these technologies in a responsible 
manner. The responsible use of generative AI can help CS and IT students 
develop critical thinking, enhance their learning experience, facilitate the 
learning process, can assist in understanding code concepts, programming 
skills, and/or enhancing the programming knowledge. The aim of this 
investigation is on how students might utilize, and potentially abuse, 
generative AI. In this paper we provide examples of how generative AI can 
be used to generate code modules. We discuss the use of generative AI in 
programming classes as well as its impact on the future of programming and 
programmers. 

1 Introduction 
The rapid ascent of generative artificial intelligence (AI) in recent years is 
impacting both the societal economic and cultural spheres. This swiftly 

advancing technology is reshaping numerous facets of everyday existence, 

including the methods by which we educate and absorb knowledge. The results 

from Hamilton and Swanston (2023) of a Forbes survey, which involved 500 

active educators across the United States to gauge their encounters with AI in 

educational settings, provided valuable insights into the influence of AI on the 
field of education. While Sixty percent of the active educators envisioned that AI 

 
1  Copyright '2024 by the Consortium for Computing Sciences in Colleges. Permission to copy 

without fee all or part of this material is granted provided that the copies are not made or distributed 
for direct commercial advantage, the CCSC copyright notice and the title of the publication and its 
date appear, and notice is given that copying is by permission of the Consortium for Computing 
Sciences in Colleges. To copy otherwise, or to republish, requires a fee and/or specific permission. 

mailto:MohamedL@uvu.edu


2 

will be used more widely, but not as a central component in the decade, thirty 

percent of the active educators envisioned that AI will play a central role in 

education. Over half of the participating educators expressed a belief in the 

positive impact of AI on the teaching and learning dynamics. Conversely, less than 

one-fifth of respondents reported experiencing negative effects attributable to AI 

[9]. 

For years, AI-powered educational games have been the most frequently 

utilized AI tools among teachers, with adaptive learning platforms, automated 
grading, and feedback systems also enjoying popularity among educators[9]. 

Now we are dealing with ChatGPT, IBM watsonx Code Assistant and similar tools. 

After its launch in November 2022, ChatGPT, created by OpenAI, garnered 

considerable interest owing to its sophisticated natural language processing 

skills and adeptness in generating code [4]. The promising capacity of ChatGPT 
to improve the software development process carries significant implications for 

the future landscape of software engineering and programming professions, 

especially given the continuous rise in demand for proficient programmers. 

As the integration of generative AI in educational settings becomes more 

widespread, students, teachers, and educational institutions face the challenge 

of utilizing these technologies in a responsible manner. Chatbots like ChatGPT 

have ignited debates among educators regarding their capacity to encourage 
academic dishonesty and disseminate misinformation. Additionally, concerns 

about data privacy, algorithmic biases, and disparities in access to generative AI 

technologies have been raised by professionals and observers alike. At the 

forefront of educators’ concerns regarding generative AI in education is academic 

dishonesty. Some teachers worry that the growing reliance on generative AI 
could result in reduced human interaction for learners [9]. 

Butterman, Patel, Garvey, Commerford, and Stone (2023) drew comparisons 
between generative AI and other revolutionary technologies. Once, educators 

hesitated to embrace the Internet for student use, yet now it stands as an 

essential tool for learning. “Why is this so different?” he asks. “We might one day 

think of this like other ‘scary’ technologies that today are a normal part of life” 

[5]. While ChatGPT is not the sole Large Language Model (LLM) generative AI 
tool on the market, it is the one that has garnered the most attention recently. 

This paper outlines the findings of a study examining ChatGPT’s performance on 

homework assignments designed for an introductory-level computer 

programming course. 
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The aim of this investigation is not to assess ChatGPT’s ability to execute 

computer programming tasks, as that has already been established. Rather, 

considering the potential for misuse of such tools in academic settings, the focus 

is on how students might utilize, and potentially abuse, ChatGPT. Educators are 

particularly concerned about whether students will leverage ChatGPT to 

contravene the academic integrity policies set forth by their institutions. 
Historically, students have been involved in various forms of academic 

dishonesty in higher education, such as plagiarism, unauthorized collaboration, 

and purchasing solutions to assignments [2]. 

In the remaining sections we provide examples of how generative AI can be 

used to generate Java and VB.NET code modules. We provide a discussion on 

COBOL and its existence on organizational and governmental applications on 

legacy systems and how these applications can be maintained and updated. We 
provide an example of how generative AI can use COBOL code and generate an 

equivalent VB.NET code. We discuss how generative AI can be used in 

programming classes as well as its impact on the future of programming and 

programmers. 

2 The Use of Generative AI to Produce Code 

Modules 
Butterman et al. (2023) stated that “If students master ChatGPT while they’re in 

school, they’ll improve the papers they write in their courses—and they’ll know 

how to use the technology once they’re on the job”[5]. That led us to find out what 

ChatGPT can do. To evaluate its capabilities, we registered for an account with 
OpenAI at OpenAI.com. The registration process required an email address and 

a mobile phone number for a one-time verification. Next, we asked the system 

“can you write a 20-page paper with at least 10 references on project 

management” the response from ChatGPT was “I’m sorry but generating a 20-

page paper with references on project management is beyond the scope of what 
I can provide in a single response. However, I can give you a structured outline 

for such a paper, which you can use as a basis to develop your own paper.” 

ChatGPT then went on to provide an outline with a list of sections/topics. For the 

references we asked for it gave this: “For the references section, you should 

consult academic journals, textbooks, and reputable online sources that provide 
insights into project management theory and practice.” However, taking just one 

of the many suggestions provided within the sections it gave us, for example, 

“Principles of Agile Project Management” and thus we asked ChatGPT to write 
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about that with references. Now it generated 10 short paragraphs on the topic 

along with three references. 

It became obvious that by using ChatGPT with just a little effort on our part, 
putting the results together, we could easily write that 20-page paper in less than 

an hour. And, it would be scholarly, well written with decent references. Now, 

imagine a college student whose roommate requests a quick review of his latest 

term paper, only to discover that it surpasses the quality of anything he has ever 

submitted to you before. Welcome ChatGPT, but is this ethical? It is a conundrum 
that instructors worldwide have been wrestling with most recently. Once 

confined to the realm of science fiction, artificial intelligence (AI) has steadily 

permeated our daily lives over the past decades. Today, it is woven into the fabric 

of our homes (just ask Alexa), our vehicles (autonomous driving), our shopping 

experiences (virtual assistants), and countless other aspects of modern living. 
The bottom line, today’s artificial intelligence cannot be ignored and is only going 

to grow [5]. 

If the user engaging with ChatGPT lacks the necessary programming skills, it 

cannot be assumed that ChatGPT will generate valid code. For instance, a study 

examining ChatGPT’s potential impact on engineering education proposed that 

users must possess the ability to pose appropriate questions because generative 

AI lacks the critical thinking and problem-solving capabilities required by users 
[14]. We decided to put Qadir’s theory to the test. We took one of our homework 

assignments from an intro to Java class and asked ChatGPT “Create a java 

program that asks for user input and writes it to a new file”. In less than a second 

we had a perfect program. Figure 1 shows the ChatGPT produced Java program. 

Next, we decided to make it much harder, using an even more difficult 

assignment from our Java class, we asked ChatGPT: “Create a POJO with states 

and behaviors. Make sure that the class is well defined with at least 4 class 
variables. At least one behavior and at least one class variable that is an Array. 

Then create the main class and create a new instance of your class. Pop- 
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Figure 1: ChatGPT Java Produced Program 

ulate the object then print all the populated fields of the object. Use any values 

other than cars. Trucks, People, Stocks, really anything that you can think of.” 

We thought this would throw ChatGPT off, however, again in less than one-

two seconds it came back with a full program with everything we asked for! For 

sake of space we are not going to show it here as we did above, however, if handed 

in by a student this would certainly have received an “A”. We determined that 

ChatGPT could write some Java code, but how about a little harder example of 
VB.NET? When asked “I need a vb.net program that will find the month using a 

case statement”, ChatGPT came back with a perfect module. Figure 2 shows 

ChatGPT produced VB.NET program. 
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Typically, we would be looking for something more sophisticated, a module 

that we would pass a variable to and have it return the results to us. Surely this 

will throw ChatGPT off! We then asked: “I need a vb.net function that will accept 

a number (1-12) as a parameter and use that with a case statement to determine 

the month.” Again, ChatGPT produced the following module including some 

comments, within just a few seconds, see Figure 3. 

So here we are, teaching students how to write object-oriented programming 

using ChatGPT. They just need to know how to tie all these modules they create 
together, to end up with the one, large program they need. Thus, we propose a 

new way of teaching CS students how to program, with the help of ChatGPT. 

Backing up our findings, Bucaioni et al., (2024) recently conducted a series of 

experiments involving ChatGPT, where it was presented with a collection of 240 

programming problems [4]. As one can imagine, this was an extensive 

undertaking, but in the end, they found that ChatGPT demonstrates proficiency 

in solving programming problems at lower and medium difficulty levels. 
However, its accuracy in generating correct code decreases when faced with 

more challenging problems. These challenging problems are typically very large 

programs that do many things. In other words, it is akin to our initial task of 

asking ChatGPT to write us a 20-page paper, it simply could not do it, yet it could 

provide pieces to us that we could put together, much like a jig-saw puzzle. 

3 COBOL Code Conversion using Generative AI 
After demonstrating ChatGPT’s proficiency in coding, we initiated discussions 

regarding the ongoing demand for COBOL programmers. Nowadays, whether 

we’re withdrawing money from an ATM, booking an airline reservation, or 

making online purchases, it’s highly likely that a COBOL application has 

facilitated the transaction. Remarkably, even the Social Security Administration 
continues to rely on 60 million lines of COBOL code, as reported by [16]. Experts 

estimate that approximately 70% of all core business applications worldwide are 

based on COBOL. Another estimate suggests that these applications handle 

around 85% of all ATM transactions. Remarkably, even the Social Security 

Administration continues to rely on 60 million lines of COBOL 
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Figure 2: ChatGPT VB.NET Produced Program 
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Figure 3: ChatGPT VB.NET Produced Function  
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code, as reported by [16]. Those COBOL applications are still running on 

mainframes and legacy systems. Replacing governmental and organizational 

legacy systems or moving them to the cloud is not a any easy task. Matthiesen 

and Bjørn (2015) empirical study results on replacing legacy systems showed 

that global software development outsourcing to update or replace 

governmental legacy systems is not a simple and easy task [12]. Gholami, 
Daneshgar, Beydoun, and Rabhi (2017) empirical exploratory study identified 

27 process factors that need to be addressed in the process of transitioning 

legacy systems to the cloud, thus the transition process is not a simple task [8]. 

Kizior, Carr, and Helpren (2005) mentioned that at the time of their study 

there were between 150 and 200 billion lines of COBOL code in business 

applications [11]. Fanelli, Simons, Scott, and Banerjee (2016) estimated 180-200 

billion lines of code that are still in use [7]. In addition, companies have been 
adding several billions of lines of COBOL code annually to these applications. 

Hughes (2022) mentioned that the amount of COBOL code in daily use is between 

775-850 billion lines according to the results of a Vanson Bourne study 

commissioned by Micro Focus company, which is approximately three times 

larger than previously estimated [10]. Thus, the utilization of one of the oldest 
programming languages could be significantly larger than previously estimated. 

The Vanson Bourne study involving 1,104 respondents from 49 countries 

revealed that more than nine out of ten organizations still consider COBOL to be 

a strategic priority [10]. According to Ali, Smith and Mormon (2018) “the 

availability of these large volume of code to maintain means that companies will 
keep using COBOL for a long time well into the future” [1]. For many years 

pundits have questioned why these programs have not been re-written and the 

simple answer is that it is not all that easy. However, now with ChatGPT and 

similar generative AI programs, the demand for programmers to convert this 

code is obviously going to grow. 

A question that arises is: why not rewrite COBOL code using a newer 

language? The answer is straightforward: if it has been functioning effectively for 
over 30 years, where is the motivation to switch? Companies have faced dire 

consequences, even going out of business, when they neglected the ageold advice, 

“if it is not broken, do not fix it.” Numerous attempts have been made to rewrite 

the tried-and-true code, often resulting in substantial time and financial 

investments, with many endeavors ending in failure. Subsequent efforts proved 
even more costly, and only a few of the new and improved languages succeeded 

in replacing COBOL. As stated by Bloom (2013), “many of these initiatives failed 

because the systems were (and still are) too big, too complex, too integrated into 

critical business processes, and working too well to replace”[3]. 
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We theorized that with the help of ChatGPT, a VB programmer for example 

could convert COBOL to VB, even with little knowledge of the COBOL language. 

No doubt this experiment is going to put ChatGPT into a tailspin, and so we asked 

ChatGPT to “re-write this COBOL code into VB”. Figure 4 shows the COBOL code 

given to ChatGPT. In less that two-seconds, ChatGPT had re-written the COBOL 

code into Visual Basic. Figure 5 shows the ChatGPT VB generated code. 

Note that the code returned also includes comments interspersed 

throughout, offering clarification on the meaning of certain lines of code. This 
was a real eye-opener, showing us the potential ChatGPT has a programming tool 

for programmers. 

4 Discussion 

4.1 Use of Generative AI in the Classroom 

Regardless of whether the use of generative AI tools is permitted in a class, 
instructors must understand how students utilize them. Like it or not, students 

will try it, and as they try it and like it, they will use it more, and share it with 

their peers. And so, as educators we surmise that we need to give assignments 

that are building blocks that students must put together and that ChatGPT (at 

this writing) can’t figure out on its own. The initial suggestion involves adjusting 

the written assignment prompt to be less specific. This approach complicates the 
task for students lacking programming knowledge, preventing them from 

obtaining a passing score by merely copying and pasting the assignment 

instructions into ChatGPT [6]. 

Further, Ellis, Casey, and Hill (2023) suggested mandating students include 

comprehensive comments throughout their program as this tackles issues on 

multiple fronts [6]. Firstly, if a student lack’s understanding of the techniques 

employed in their program, they will be unable to provide accurate comments on 
code generated by an AI engine. Although ChatGPT will produce minimal 

comments, it does so in a standardized manner. Requiring students to comment 

on their code in a specific manner for each assignment enables instructors to 

ascertain if the students created the code themselves. Secondly, if a student can 

effectively apply a prescribed method of commenting, as dictated by the 
instructor, to code generated by a generative AI tool, then it indicates the student 

has likely grasped the techniques required by the assignment. While 
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Figure 4: COBOL Code  
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Figure 5: ChatGPT Generated VB Code from Given COBOL Code  



13 

it may be disconcerting that they could potentially exploit ChatGPT in this 

manner, providing them with the benefit of the doubt if they have thoroughly and 

accurately commented throughout is a reasonable approach. 

Mollick, Mollick, Acar, and Weiss (2024) provided four ways to incorporate 

generative AI in the classroom. The first approach is to enhance the student 

critical thinking skills by asking them to critique the ChatGPT produced essays 

or code. Allowing students to use different generative AI tools and compare the 

produced results is another approach to enhance the learning and allow them to 
identify the right generative AI tool for the task. The third approach is to allow 

students to use generative AI to evaluate and enhance their understanding of the 

concepts. The last approach is to use generative AI to generate practice tests or 

study questions, which are useful learning tools, thus facilitating the creation and 

grading [13] 

In addition, faculty should include a generative AI usage policy in their 

courses. The policy should include a definition of what generative AI technology 
refers to. Including the learning opportunity, acceptable use, and unacceptable 

use of generative AI. The responsible use of generative AI can help students 

develop critical thinking and ethical decision-making skills. Also, incorporating 

generative AI tools and technologies can enhance the learning experience and 

facilitate the learning process. In addition, it can assist in understanding code 
concepts, programming skills, brainstorming ideas, and/or enhancing the 

programming knowledge. The policy should stress that the use of generative AI 

to complete graded programming assignments or assessments is not allowed as 

well as writing the assignment reports. Students should acknowledge and agree 

to adhere to the generative AI policy outlined in the course syllabus. 

4.2 Will AI Automation Replace Programmers? 

At present, the answer to whether ChatGPT or IBM watsonx Code Assitant and 

similar AI tools will replace developers is a resounding ’no’. Technological 

advancements invariably lead to the obsolescence of certain jobs while creating 
new ones. However, replacing a developer requires a significant undertaking. 

Software development encompasses more than just coding. Undoubtedly, 

ChatGPT can aid in code writing, akin to how Integrated Development 

Environments (IDEs) assist with code completion, compilation, and debugging. 

Yet, like IDEs, ChatGPT cannot supplant human involvement in end-to-end 
development [4]. 
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Throughout the evolution of software development, developers have utilized 

various tools—from text editors in the 80s to IDEs in the 90s. They have sourced 

code snippets from Google search results and solutions from platforms like 

StackOverflow, all in pursuit of heightened productivity. However, none of these 

tools have truly replaced the developer. The same trajectory is expected with 

ChatGPT. While it serves as a disruptive and productive tool for programmers, it 
neither confers programming expertise nor eliminates the need for human 

programmers—at least not at this juncture [15]. 

5 Conclusion 
While the prevalence of readily available Large Language Models (LLMs) may 

raise concerns among instructors across various fields of study, the situation 

might not be as alarming as many perceive. As generative AI tools and chatbots 
become increasingly widespread, educators must acknowledge their existence 

and the inevitable use by students. Some educational systems and institutions 

have opted to prohibit access to such tools — a tactic we believe is not a 

sustainable long-term solution. Students can still access generative AI tools 

through other networks not under academic control. Furthermore, these tools 
are becoming more accessible to even novice users through internet search 

engines and various social media platforms that embed generative AI tools into 

their interfaces. We believe that a more enduring strategy for managing the 

impact of LLMs is to integrate them into courses as educational aids. This 

approach enables instructors to guide students through the advantages and 
limitations of AI-based code generation in a systematic manner. Writing 

functional programming code relies on rules and standards, precisely the type of 

activity generative AI tools excel at. However, these tools cannot replicate the 

individual creativity essential for success in most fields of study [15]. The ability 

to creatively solve problems with a computer is the core skill we aim for our 
students to develop. When appropriately harnessed, tools like ChatGPT hold the 

potential to usher in a new and fruitful era of creative disruption in education 

and technology. 

Future computer science and information technology education research 

needs to provide exploratory studies to identify how generative AI tools will 

change how we teach programming in the classroom. Empirical studies are 

needed to measure the impact of student use of generative AI on the acquisition 
of programming skills. Also, future studies are needed to identify the role 

generative AI will play in new application creation, current application 
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maintenance and updates as well as its impact on programmers and 

programming jobs. 
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