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Abstract— This work-in-progress, innovative practice paper 
describes the design and implementation of a computer 
programming project that encouraged students to use artificial 
intelligence (AI) tools (e.g., ChatGPT). This innovative practice 
was implemented at a state university in an introduction to 
programming course. Course assessments included weekly 
homework assignments, an open-ended project, one quiz, and 
three midterm exams. Students were explicitly told in class and in 
the syllabus that no AI was allowed for weekly homework 
assignments; however, students were encouraged to use AI for the 
open-ended project. This decision was made because the problems 
on weekly assignments were more structured and could be easily 
solved by AI tools. In comparison, the learning objective of the 
project was focused on code design with open-ended requirements 
making it harder for AI to provide workable code. Students who 
reported using AI indicated that they used it to help start the 
project and/or a piece of the project and to aid in debugging or 
finding errors. Project grades were similar to grades seen in 
previous years for similar projects; however, grades on midterm 
two, which occurred after the project, were surprisingly higher 
than the grades for midterm one and higher than exam grades 
from previous years on similar topics. At this point, we do not 
know if/how the project contributed to these improved exam 
scores. Given the success of the project in its first implementation, 
Dr. E plans to use the assignment in future semesters. 
Additionally, Dr. C plans to collect data to begin exploring how 
the use of AI tools in this open-ended project supported students’ 
learning and understanding of principles in the course. 
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I. INTRODUCTION 
In recent years, there have been numerous technological 

innovations within artificial intelligence (AI) and natural 
language processing (NLP). Out of the thousands of AI tools, 
currently available, OpenAI’s ChatGPT (Chat Generative Pre-
Trained Transformer) has been the most widely discussed [1]. It 
has set the record as the fastest-growing consumer application in 
history [2]. ChatGPT is a large language model that uses NLP to 
generate text-based responses to user prompts. This text includes 
producing computer code, essays, outlines, and solutions to 

math problems. Between its first release in 2018 and its third 
release in 2020, the size of its training parameters increased from 
117 million to 175 billion [3]. This increase in training 
parameters has allowed ChatGPT to identify more complex 
patterns in language and provide more sophisticated responses 
[4]. 

Given the nature of ChatGPT, the relevance of the output is 
dependent on the prompt the user inputs. The term prompt 
engineering is being used to describe the process of modifying 
inputs to get outputs with specific qualities [5]. While ChatGPT 
is a powerful tool, it has its limitations and there are specific 
skills associated with using the tool to its full potential.  

Within education, instructors have to make decisions about 
how and if AI tools, like ChatGPT, can be used in their courses. 
There have been concerns around academic integrity, especially 
given ChatGPT’s ability to pass assessments such as the medical 
licensing exam [6] and law exams [7]. Within engineering 
education, Nikolic et al. [4] conducted a study where they tested 
ChatGPT on various types of assessments (e.g., online quizzes, 
numerical assignments, code submissions, oral, and visual) in 
subjects closely connected to engineering. They report the 
integrity weaknesses, integrity strengths, and opportunities 
related to ChatGPT across these various assessment types. 
Specifically relevant to this WIP are their findings related to 
code submission. They identified that ChatGPT is generally 
good at writing entry-level code and answering coding 
questions, but was not able to do more complex activities. They 
suggest that ChatGPT can be used as a tool to find and fix 
software bugs, write basic code, and explain the basics of coding 
[4].  

Given the newness of this technology, there are limited 
examples of how to incorporate ChatGPT into specific types of 
classes. There is also a need to describe specific challenges and 
benefits for instructors and students based on actual classroom 
implementation. We aim to contribute to this knowledge by 
describing the decisions Dr. E made to incorporate AI tools into 
a course project, her perceptions of the benefits to students, and 
the changes she plans to make in future semesters to further 
support student learning.  

 



II. COURSE BACKGROUND  
Dr. C.: Describe the course (learning goals, course 

structure, types of assignments, number of students, level of 
students).  

Dr. E.: The course is an introduction to programming 
course. It's a 200 level, and it is taken primarily by second-year 
electrical engineering students. It is assumed that they do not 
have any programming experience. The electrical engineering 
students come from a digital logic course, so they have some 
introduction to basic concepts, but not programming.  

The course is structured with the C programming language, 
for the first 9 to 10 weeks, and then the last three weeks of the 
class is C++. They have weekly homework assignments. These 
homework assignments are administered through an online 
textbook, where students do some reading and complete some 
interactive activities. They also have programming assignments 
which are longer homework activities, and they get 3 to 4 of 
these assignments per week. There are two projects in the 
course. First, there is a C project where they are expected to 
write a large program. This semester, I had them create a text-
based game. Then for the second project, they had to re-design 
their game using object-oriented principles. 

The general learning outcomes are to introduce students to 
the basic concepts of programming. They are introduced to 
variables, math operations, branching, looping, functions, and 
arrays. In C, some of the more complex topics are pointers, 
structs, and file input and output. In C++, they are introduced 
to basic classes, objects, and inheritance. By the end of the 
class, I hope students will be able to use all these concepts to 
do functional programming and be introduced to object-
oriented programming. 

I teach the course in the fall semester, and there are 
typically 25-35 students in the course. I taught the class for the 
first time in the fall of 2018 and I have taught it every fall since 
then. 

Dr. E: What was your general AI policy for the class?  

A: In my syllabus, I had an AI policy that students were 
not allowed to use AI, except for the projects. For the weekly 
assignments, I wanted students to practice and struggle with the 
weekly concepts. These assignments were also smaller and less 
complex, so ChatGPT would have been able to give them most 
of the answers. I allowed students to use AI for the projects 
because the projects were much more open-ended. I knew that 
AI would not be able to give them all the code that they wanted 
and that they would have had to do a significant amount of work 
which would have been more difficult than writing the code 
from scratch. I was also more concerned about students 
designing the general program versus implementing a really 
small piece of code that does one small thing. So, if they used 
AI to write small pieces of the project, they would still have to 
put it all together and understand how it flows together. 

Q: Why did you choose this policy?  

A: I went that route because I was curious to see what 
students would do and how they would use it. I also talked to 
one of the professors who teaches in the spring. He allowed 
students to use AI in the spring and had them document all their 
interactions. I thought it was a good idea because of the 
capabilities of AI and the fact that AI could be used as a tool, 
but not able to directly complete the whole project. I was just 
curious to see how they would use it and what it would look 
like for students to use it. 

III. INNOVATIVE PRACTICE 
Dr. C: Describe the open-ended project that you assigned. 

Dr. E: I’m going to focus this question primarily on the first 
project. I assigned the project in week 6 or 7 of the course. We 
had covered a lot of the fundamental topics and were still 
covering some of the more challenging topics in C. I gave 
students three or four weeks to complete the project. Students 
were presented with a one-page project brief. Their task was to 
implement a text-based adventure game. Text-based being that 
they needed to use basic printing to the command window. They 
were required to have a map that their player would navigate 
through. There was a minimum map size so that it provided a 
sufficient challenge for students. They had to implement 
movement for their player. Typical gaming is WASD, which 
most students implemented where you have up, down, left, and 
right. Then they needed to have things for the player to interact 
with, such as landscape features or collectible items. As they 
interacted with things, they also needed to keep track of the 
player's health and collectible items. I gave them examples of 
each thing, but they were not limited to my examples. They also 
needed to implement some sort of win condition in the game to 
identify a goal for the player. Those were the minimum 
qualifications. It was very open-ended. 

Students could earn an 85% by completing the minimum 
qualifications. To earn the last 15%, they needed to implement 
a second map and do something above and beyond the base 
qualifications. I gave students a rubric. In general, it 
communicated that they needed to use the C programming 
language, the concepts we learned in class, have a minimum of 
10 functions to make sure that they broke their code down into 
a sufficient number of small pieces, implement the use of structs, 
implement the use of arrays, and provide sufficient comments. 
With their final submission, they also needed to record an 8-to-
10-minute video, where they describe their code and play a piece 
of their game to demonstrate how it works.  

If students used AI tools, they were expected to submit 
documentation of their interactions (e.g., prompts and 
responses). This requirement was in place so I could see how 
students used AI and how much they relied on using the AI 
program interface versus trying to do it themselves. 

Dr. C: How did students use AI on the project?  

Dr. E: I saw a wide range of AI use and there are some 
students who legitimately did not use AI. These students said 
they wanted to program it all from scratch.  

In general, students were not very good at documenting how 
they used AI and we had a discussion about that in class. I did 
have one student who essentially had AI write the code for their 



whole project. This student had extensive documentation. He 
submitted like 150 pages of documentation, but it was so useful 
to see. He really struggled with the AI trying to do what he 
wanted it to do, like ‘Nope, I don't like that. Try this instead. 
Nope, I don't like that’. He even tried to go further, realized it 
was not working, and had to backtrack. He acknowledged that 
he probably relied on AI a little too much and that was reflected 
in his exam score, which was the Monday after the project was 
due.  

A lot of students used AI to get started or to help debug their 
code, two things that are challenging for introduction to 
programming students. A majority of students did write some 
code. More specifically, they seemed to use AI to help 
implement some of the more challenging topics, such as structs 
and pointers. They also used it to help figure out what was going 
on in segments of code. They did a really great job of being 
creative, implementing something, and getting their code to 
work. I feel like AI helped them get farther than they would have 
gotten by themselves.  

Students did not do a great job documenting their use of AI. 
For the second project, students were not writing code, instead, 
they took the code they wrote and then designed an object-
oriented program. They were still allowed to use AI. I weighted 
the documentation portion more heavily to push them to actually 
do the documentation. I also could have demonstrated how I 
wanted the documentation to look and that probably would have 
helped them do better on the documentation. 

IV. INSTRUCTOR’S REFLECTION ON THE PRACTICE 
Dr. C: Would you say AI was successful for the students who 

used it? Why or why not?  

Dr. E: I think overall, it was successful. First, it was a tool 
that students could use at any hour of the day, to help them push 
past some of the challenges of writing a bigger program than 
they were used to. Second, I do think it helped them get farther 
than they would have gotten without it. I did, by setting 
minimum qualifications, try to push students to go farther and 
see what they could do. They came up with really creative games 
and every game was different. Third, the exam scores for the 
second exam were higher on average than the first exam and 
several students’ scores improved. The second exam scores 
typically get worse, because the topics are much more 
challenging. I did revise my exam structure this semester, so I 
do not have exactly a one-to-one correspondence with previous 
semesters. In general, the second exam is harder, because it has 
harder material on it. The students did really well. There were a 
few students that did worse on the second exam but most 
students performed similar or better on the second exam 
compared to the first exam. One student had a much lower score 
and he is the one who used AI extensively. He even mentioned 
and recognized that he used it to his detriment, which I think is 
a great learning experience for him.  

I do think the open-ended project and allowing students to 
use AI tools was more successful than anticipated. It helped 
students when they got stuck and pushed them farther on the 
project. It also allowed me to be more comfortable requiring 
students to implement some of the more complicated constructs, 
because I knew they had AI as a resource.  

Dr. C: What are your general impressions on those 
submissions from the AI semester, as opposed to prior 
semesters?  

Dr. E: As I said, I did change the project so it is not quite a 
one-to-one correspondence. In previous semesters, I had 
students write a game, but I gave them two or three options, so 
implement battleship or implement Connect Four; or something 
along those lines. In the past, I provided some general code as 
an example. I gave them an example Tic Tac Toe game to get 
them started. I feel like the students did not really branch out of 
their comfort zone. Many students took what I did in Tic Tac 
Toe, and just modified it a little bit in order to implement the 
game that they were implementing. There was not a lot of 
pushing the boundaries or implementing new concepts.  

This semester, when I made the project more open-ended, I 
did not give them example code. They surpassed my 
expectations. They came up with some really creative games, 
and they implemented concepts more than I thought they were 
going to be able to. I am really impressed with pretty much 
everything that students were able to implement. 

Dr. C: How do you think students’ performance in the course 
this semester compares to the prior semesters? What do you 
think those differences are due to? 

Dr. E: As I said about the second exam when I calculated the 
average for the second exam and got the results back, I was just 
shocked. We did make some adjustments from exam one to 
exam two. Both exams required writing code with LockDown 
Browser so they could not access anything else. However, for 
exam two, I provided them with some sample code for exam 
two. So, the problems were a little bit shorter, but had harder 
topics that students struggle with, so I was just amazed at their 
ability to do the second exam because I expected more struggles 
based on past experience.  

For final grades, I do not think students on average did any 
better than students in the past. I would not say it was 
exceedingly different. I do think students really enjoyed the class 
more this semester than in previous semesters. 

Dr. C: What are you planning to do with regard to AI for 
future semesters?  

Dr. E: I am surprised at how positive of an experience it was. 
Personally, I am not resistant to technological change, but I am 
not ready to go, push the boundaries, and try and find something 
new to use so I was surprised at how generally positive the 
experience was. I am very much open to using it again, for a big 
project. I still like the idea of not using it for smaller homework 
assignments. I think students struggling is extremely important 
and essential to learning. I do not think that will ever go away, 
especially in an introductory class. 

But for an open-ended project, I do think AI tools help 
students as long as I do a better job of requiring documentation 
and demonstrating what to expect. I am very much open to using 
it again in future semesters. 

V. CONNECTIONS TO RESEARCH 
Summary of the innovative practice – open-ended project 

and the inclusion of AI as a tool 



Most classroom problems are well-structured with a limited 
number of ways for students to approach the problem. This 
structure is in contrast to the open-ended problems students will 
face in their future careers [8]. These open-ended problems 
require students to make judgments and decisions that they do 
not have to make on typical classroom problems [9]. An open-
ended project was given to students in an introduction to 
programming course allowing students to use AI throughout the 
project. Minimum requirements were provided with the 
expectation that students were to go above and beyond the 
minimum requirements. Of the students that chose to use AI, one 
student relied heavily on AI to write their code with most 
students using AI as a tool to help with initial development and 
debugging. Overall, students appeared to benefit from the use of 
AI as anecdotally indicated by exam scores. Students’ projects 
were also more unique and implemented more new concepts 
compared to the more well-structured projects assigned in 
previous semesters.  

Use of ChatGPT as a tool for students – initial code 
generation, debugging, tutor 

Prior research shows that students struggle in the beginning 
stages of writing a program where they need to develop a general 
solution, or algorithm, to solve the problem. Another area is 
debugging and making sure the program does not contain any 
errors and performs as expected [10]. Students in this course 
indicated that these areas were the primary motivators for using 
AI, especially on a large open-ended project. Additionally, 
students used it to help guide them with challenging topics, such 
as implementing structs. However, more work needs to be done 
in developing best practices for documentation by students to 
demonstrate how they used AI more explicitly.  

It is important to note that prior to AI, many online resources 
were and still are available for programming help, including 
Stack Overflow, Github, and a plethora of “do my homework” 
websites. Programming courses are also a hotbed for academic 
integrity violations [11], [12]. The widespread use of AI is 
another emerging resource for students. The use by students in 
this course indicates that, when used appropriately, it can be 
helpful for students in open-ended projects.  

Use of open-ended projects – students’ agency, challenging 
students – zone of proximal development  

Research in engineering education has begun to explore how 
students enact agency when solving open-ended problems [13]. 
This work defines student agency as “students being positioned 
with, perceiving, and acting on, opportunities to shape the 
knowledge-building work in their classroom community” [14, 
p. 1058]. Supporting students to develop as doers rather than 
receivers is a core goal of education, beginning in K-12 [14]. 
The structure of this project in an introduction to programming 
class gave students the opportunity to have agency in how they 
met the project requirements. As previously mentioned, students 
went above and beyond the project expectations and 
implemented new concepts. More work needs to be done to 
understand how this agency supported students’ engagement 
with the project and their learning of course concepts.  

 

VI. FUTURE WORK AND CONCLUSIONS 
At this point, we do not know if/how the project contributed 

to the improved exam two scores. Given the success of the 
project in its first implementation, Dr. E plans to use the 
assignment in future semesters. Additionally, Dr. C plans to 
collect data to begin exploring how the use of AI tools on this 
open-ended project supported students’ learning and 
understanding of principles in the course. For this initial study, 
Dr. C plans to collect exam score data for students in the class 
to compare with previous semester. She also plans to interview 
students about core concepts from the project that tend to be 
more challenging for students (e.g., functions, arrays, pointers). 
These interviews will include short problems designed to assess 
students’ knowledge of these core topics as well as questions to 
explore how students used AI on the project and what they 
learned through their experience doing the project and using AI. 
Open-ended projects combined with AI can be incorporated into 
a variety of engineering and computer science courses.  

This paper presents the innovative practice of incorporating 
AI with an open-ended computer programming project. We 
describe how and why one instructor chose to encourage her 
students to use AI tools on their open-ended project to make this 
type of instructor decision visible. We also describe Dr. E’s 
reflections on what the students learned as an initial means to 
support incorporating AI tools into certain classroom 
assessments and activities.  
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