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AP-CS, ChatGPT and Me: a high school student perspective

Abstract

With the creation of openAl’s ChatGPT system, a problem has arisen in introductory computer
programming courses. Students now have the power to prompt ChatGPT with any computer
programming question or problem they have been assigned and ChatGPT will generate a quick
response for the student for free. Some computer scientists have predicted that by 2040
programming will become obsolete and the need for humans to know how to code will become
useless because generative Artificial Intelligence (Al) will be able to do better than what humans
do and faster. This study addresses this issue from the perspective of a high school student
learning computer science through the Advanced Placement (AP) Computer Science curriculum
at a public high school in California. After testing fifteen AP CS computer science course
programming prompts and an open-ended project assignment, we conclude that in its current free
version, ChatGPT was able to provide correct solutions about 66% of the time with the prompt as
given ‘as-is’ in the assignment. However, the solutions to the AP course assignments were not
correct all of the time, and occasionally the solution includes a fatal flaw that someone who does
not know basic coding would not be able to identify or correct. This poster includes conclusions
and recommendations from a high school student’s perspective.

1 Introduction

A big problem has appeared in the world of computer science education and that is the use of
ChatGPT in introductory computer programming courses. ChatGPT can quickly generate a
response to almost any computer programming prompt you have and it is an easy, free way for
students to finish their schoolwork in an instant without having to use their computer
programming knowledge. The obvious flaw with using ChatGPT as a student beginning to learn
computer programming is that the student is not learning anything by getting all their answers
from generative Al.

I am a junior in high school and have taken two introductory computer programming classes
offered at my school that cover various coding languages such as HTML and Java. For myself,
while learning to code, I started to wonder about the following questions:

1. Can ChatGPT do as well as a high school student on AP Computer Science Java
assignments?

2. Is it still useful to learn computer programming? Or will generative Al like ChatGPT take
over and nullify the skills computer scientists have obtained and the teachings of computer



science to beginners?
This study addresses some of these questions.

Since ChatGPT was introduced in November, 2022, many scholars have begun to study its effect
on education. A study of high school students found that 58% of high school students used
ChatGPT on a daily basis in their everyday routines and for school-related tasks [1]. Several
studies have focused on ChatGPT and computer science education, exploring whether ChatGPT
can generate answers to introductory CS assignments and tests. For example, in one experiment,
ChatGPT generated incorrect programming codes and also could not identify or solve its own
errors [2]. In another exam experiment, ChatGPT only got a 20.4 out of 40 points [3]. In a study
of generating answers to assignment questions about CS logic and theory, ChatGPT exhibited a
“high degree of unreliability in answering a diverse range of questions pertaining to topics in
undergraduate computer science” [4]. In another study, ChatGPT was used to complete
assignments and tests for an introductory-level functional language programming course, and it
only got a B- grade [5].

In another set of relevant studies, researchers investigated how ChatGPT could be used to aid
students in computer science courses instead of how well ChatGPT itself performed in the
courses. One study investigated the effect of using ChatGPT on undergraduate students’
computational thinking skills, programming self-efficacy, and motivation toward the lesson. Half
of the students in the study used ChatGPT during weekly programming assignments. Compared
to the group that did not use ChatGPT, these students’ “computational thinking skills,
programming self-efficacy, and motivation for the lesson were significantly higher than the control
group students” [6]. In a similar study, a group of students in a Data Structures and Algorithms
college course were encouraged to use ChatGPT to solve programming challenges within a short
period of time. Compared to students who only had textbooks and notes, the ChatGPT group
earned higher scores [7]. Qureshi stated that knowing the variables that influence the results of
ChatGPT is “crucial” to prompting ChatGPT to generate correct answers [7]. Similarly, many of
the studies cited above mentioned that ChatGPT code generation becomes more accurate when
initial answers from ChatGPT are improved through rephrased prompts.

The authors of these studies tend to agree that easy access to ChatGPT and other Al programs
have both positive and negative consequences on computer science education. On the one hand,
researchers predict that code reading and evaluating will become more important than code
generation. In addition, if Al can produce basic code generation, then students can move on to
more advanced computer science assignments more quickly [8]. According to Welsh, “The bulk
of the intellectual work of getting the machine to do what one wants will be about coming up with
the right examples, the right training data, and the right ways to evaluate the training process™ [9].
On the other hand, these researchers think that ethics should become a more important aspect of
teaching computer science. Two studies mentioned potential bias in the data that led to inaccurate
coding. For example, ChatGPT was unable to generate accurate answers for an examination
specific to the country of India. The authors suspect this is because ChatGPT training data
includes less information about countries and contexts that are less represented on the

internet [4].

My work departs from these studies summarized above because most of them were conducted in



college courses and not high school courses. Also, the studies were conducted by professors and
not by a high school student. A lot of people doing research like this already have a lot of
experience in computer programming so [ think I have a different perspective than others because
I am still a beginner in computer programming. Finally, because I am new to coding, my advisor
and I decided to use a rubric to help me evaluate the quality of the code we studied, and not just
whether or not it could generate a correct answer. The studies above did not use rubrics to
evaluate the performance of ChatGPT and focused more on how well ChatGPT did in generating
correct answers.

2 Methods

This study involved:
* creating a rubric to evaluate functionality and quality of code in general

* comparing a students’ responses and ChatGPT’s responses to 15 AP Computer Science
assignment prompts, given ‘as-is’ (i.e., how they were written in the assignment - no
modified prompts)

* analyzing each ChatGPT response according to the rubric

* comparing three program outputs from a more open ended ‘final project’ style program
(again from an AP CS high school course).

First, I identified four existing rubrics for evaluating code [10-13]. I chose these rubrics primarily
because they were publicly available and from college computer science courses which is a good
indicator that they are truthful and complete. Rubrics are a set of criteria for judging the
functionality and quality of code. Different companies, engineers, and teachers have their own
ideas for what constitutes high quality code [14, 15], but in comparing these four rubrics, there
appears to be a set of common criteria that are widely accepted.

The four rubrics contain similar aspects that I deemed to be important rules for evaluating code
such as whitespace and indentation. All four rubrics were published on the internet at the time of
this study and included: Google (coding standards for source code in the Java Programming
Language) [10], and three from Computer Science courses taught at: the United States Naval
Academy [11], Illinois Wesleyan University [12], and Texas State University, San Marcos [13].
The merged final rubric I created from these four initial ones included these key/common
criteria:

* White space

Indentation

Keep lines pretty short

Good variable names

Commenting

Code efficiency



* Code works as expected

Second, I chose fifteen AP Computer Science assignments for this study which I had completed
in my AP Computer Science course in spring, 2023. An assignment consisted of an assignment
prompt (written description) and typically included uncompleted code. The prompt included an
overview of the assignment telling the student what type of code they needed to implement.
Typically, this consisted of adding new code into some uncompleted code to make it function
correctly given the specifications. The fifteen assignments I chose vary in difficulty and also cover
a wide variety of java concepts such as arrays, Boolean expressions, and iteration.

After creating the assessment rubric, [ analyzed my answers and the ChatGPT answers against
my merged rubric criteria to understand differences in how I wrote the code, how ChatGPT wrote
the code, and how the assignments were graded in my class. For each assignment, each rubric
criteria is given a score of low, medium, or high. A score of low meant it did not meet the criteria;
medium meant it partially met the criteria; and high meant it completely met the criteria.

In a second component of this study, we compared ChatGPT’s output for an open-ended project
assignment (similar to the required "final project’ required in my AP CS course). The program
was a final program created for the AP-CS course, which was a Pokemon-style turn-based text
game. There was no existing prompt for this assignment as it was open ended. To create a prompt
in which to use with ChatGPT, two different high school students played the working game and
then generated text descriptions to prompt ChatGPT to write similar code. This portion of the
study examined ChatGPT’s capabilities when given student generated (not teacher generated)
programming prompts.

3 Results and Discussion

Comparison of ChatGPT and Student Code According to Quality Rubric

white short | variable code works
space | indent | lines | names | comments | efficiency | as expected
ChatGPT results
low 0 0 0 1 12 3 3
medium 0 0 0 1 0 0 2
high 15 15 15 13 3 12 10
Student results
low 0 0 0 0 10 1 0
medium 2 0 0 2 0 3 0
high 13 15 15 13 5 11 15

Based on the rubric, my analysis showed that overall, the student (me) performed slightly better
in the AP course assignments than ChatGPT. ChatGPT scored highly for all quality criteria on
only two assignments, whereas the student scored highly for all quality criteria on four
assignments. Chat GPT performed better than the student in only two areas; whitespace and code
efficiency. ChatGPT created especially high quality code related to the whitespace, indentation,
and line length criteria, whereas the student created the highest quality code related to the
indentation, line length, and code works as expected criteria. Importantly, apart from the quality



of the code, ChatGPT generated code did not work as expected 33% of the time. We note that this
finding is with respect to the prompts for the assignment ‘as-is’ - likely ChatGPT could be
prompted to fix the code in many cases, but this is beyond the scope of this current study. Another
important finding in the comparison between ChatGPT and student answers to assignment
prompts is that ChatGPT almost never included comments about the code even though
commenting on code is a fundamental standard practice of high quality code. Again, we note that
likely ChatGPT could be prompted to add comments, but we find it interesting that it did not add
comments as a default when generating code, although this is a known best practice.

The results for the second portion of this study, examining ChatGPT’s capabilities with respect to
more open-ended prompts revealed further concerns about its use. Two different students ‘played’
working code and then created prompts for ChatGPT to program the same solution. While one
prompt did produce a working version of a Pokemon-style game (it again did not contain
comments and used very generic variable names), the other prompt resulted in ChatGPT
producing code that included a fatal flaw. In brief, the game allowed the user to select a Pokemon
character which played a turn-based attack game against the computer (i.e. another Pokemon
object ‘controlled’ by the computer). In the fatally flawed coding solution produced by ChatGPT,
prior to the user selecting a Pokemon type, the program allocated only two objects, one for each
Pokemon type. One Pokemon-type was initially assigned to the computer and the other to the
user. Then the program prompted the user for which Pokemon-type, the user wanted to select. If
the user happened to select the same Pokemon-type as the one initially allocated for the computer
(AI), the game played ‘against’ itself, with only one object battling itself and decrementing its
own health score for every attack, both the computer’s turn and the players turn. This resulted in
very short and inaccurate game play, with the one object battling itself. While the solution was
‘sometimes’ correct (i.e. if the user chose the type not initially selected and assigned to the
computer in the initialization code), this kind of fatal flaw could prove detrimental for anyone
unfamiliar with coding and unable to detect this kind of error.

4 Conclusion

Similar to the studies reviewed above, we conclude that this research project shows that ChatGPT
would not have been an effective way for a student to cheat in the AP Computer Science course.
To answer my second research question, I think it is still useful to learn how to code because
currently, ChatGPT does not always generate correct answers. Even if ChatGPT becomes more
advanced, it is still important for people to learn how to code because we need to understand what
ChatGPT is doing. Also, no matter how advanced ChatGPT gets, it is still only getting its
information from the internet, yet the internet does not contain equal amounts of information
from every part of the world. Teachers should continue to teach coding and include ways that
ChatGPT can improve learning instead of replace learning.
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