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Abstract

The advent of generative Al tools presents novel opportunities and
challenges in computer science education, particularly in intro-
ductory programming courses. This study explores the implemen-
tation of Al-Lab, a framework designed to guide students in the
effective and ethical use of generative Al, in this case ChatGPT, in
academic settings without compromising skill development. Con-
ducted during Spring 2024, our use of the intervention targeted
over 500 Computer Science and Data Science majors enrolled in
their major-specific Data Structures and Algorithms courses.

The AI-Lab framework enabled students to develop both con-
ceptual questions and c++ and Python programs by interacting
with ChatGPT and iteratively correcting its errors. Focus groups
and post-intervention surveys revealed a generally positive expe-
rience. Students appreciated the ability to leverage AI for tasks
outside their major, recognizing the value of understanding correct
solutions through Al-assisted programming. Moreover, the guided
use of generative Al by professors alleviated concerns regarding
academic dishonesty, fostering a supportive learning environment.

Despite these benefits, students expressed awareness of the po-
tential drawbacks of over-reliance on Al noting the risk of impeding
their professional growth. Nevertheless, they acknowledged the
practical utility of Al for non-major related tasks. This study high-
lights the importance of incorporating structured Al training in
curricula to balance skill development and ethical Al usage, offering
insights for broader applications in higher education.
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1 Introduction

Generative Al tools like ChatGPT have revolutionized how sub-
jects are taught, particularly in specialized courses such as Data
Structures and Algorithms. Recognizing the potential of these tools
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to both aid and compromise educational integrity, this study fo-
cuses on the controlled integration of Al into computer science
and data science curricula, aiming to enrich student learning while
maintaining essential skill development.

Research specifically studying the impact of GenAlI on student
learning is still in its infancy. Habib et al. investigated the effect
of GenAlI on student creativity, noting both negative impacts on
creative confidence and potential support for creative thinking [3].
Similarly, Yilmaz and Yilmaz found that GenAlI positively influenced
computational thinking, self-efficacy, and motivation, making it an
effective tool for teaching programming [4]. Additionally, a survey
by Codio.com revealed frequent use of Al tools among students in
computing courses, although the sample was skewed towards older
participants (71% being 30 or older) [1].

This paper builds on these studies, presenting data from an im-
plementation of the AI-Lab intervention in an introductory pro-
gramming course for computer science students (as the Al-Lab
itself does not have any reported data). Our findings contribute to
the ongoing discourse on the educational potential and challenges
of integrating GenAlI into the curriculum.

2 The AlI-Lab Framework

The AI-Lab framework, introduced by Dickey et al., is designed to
integrate Generative Al (GenAl) tools into educational settings to
enhance learning outcomes. The primary goals of the Al-Lab are to
familiarize students with the effective use of GenAlI, highlight its
limitations, and stress the importance of developing robust skills
that extend beyond the capabilities of Al assistance [2].

The Al-Lab begins by encouraging students to use GenAlI to
answer course-content-based questions and deepen their under-
standing of course material. As the lab progresses, it introduces
more complex problems that GenAl cannot solve accurately, il-
lustrating the risks of over-reliance on Al tools and emphasizing
the need for fundamental skill development. The lab concludes
with a session where students reflect on their experiences, criti-
cally assessing the limitations of Al and the implications for their
learning.

The framework aims to promote equity in education by enabling
all students, regardless of their prior exposure to such technologies,
to proficiently use GenAlI tools. This approach helps to bridge the
gap between students and ensures a more equitable educational
experience. The Al-Lab framework is adaptable, requiring only that
certain structural guidelines be followed, including the introduction
of best practices, experiential learning through success and failure,
and reflective activities post-intervention.
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3 AI-Lab Experience with CS and DS Students

This section of the poster will discuss the implementation of the
Al-Lab during the Spring 2024 semester. Over 500 students partici-
pated, using ChatGPT to assist in developing both conceptual under-
standing and practical programming skills in C++ and Python. The
experience was structured to foster not only knowledge acquisition
but also critical thinking about the role of Al in problem-solving.

4 Survey Data and Insights

The authors would like to note here that the original AI-Lab paper
did not include any specific data, so the novelty of this poster will
be presenting data associated with a trial run of the AI-Lab itself.

This section of the poster will present comprehensive survey
data collected from over 500 students enrolled in CS251 and CS253
during Spring 2024. Students were mostly sophomores in CS taking
their Data Structures and Algorithms class. Tests revealed no cor-
relations across measured demographics. Students were provided
a bonus for completing all 4 surveys (2 pre, 2 post), but were not
required to do so. The results will highlight changes in student
perceptions and usage of generative Al tools before and after the
intervention, with specific focus on:

o Student Engagement and Changes in Usage:

- Post-intervention results indicated an increased comfort with
identical openness to using GenAl for conceptual questions and
debugging, though less so for homework problems, suggesting
anuanced view of GenAl’s role in learning. Indeed, while there
was a decrease in openness for use in debugging, there was
a statistically significant increase in the frequency of use of
GenAl in debugging.

o Perception of AI's Effectiveness:

— Analysis of how students’ engagement with GenAl evolved
through the semester, showing a significant decrease in the
openness of GenAl use for debugging and mostly little effect
on openness of use for conceptual questions and homework.
Students reported high levels of comfort using GenAl to as-
sist with conceptual questions post-intervention, suggesting
increased trust in AI’s ability to support learning in complex
subject areas.

o Concerns and Challenges:

— Thematic analysis of textual analysis highlighted a large range
of opinions and perspectives on GenAl usage in and out of the
classroom. Potential challenges mentioned included inaccuracy
and misleading students as well as over-reliance.

— Furthermore, students had concerns about the integrity of
their classmates, with a significant number of students wary
of potential academic dishonesty.

o Statistical Analysis:

— Presentation of detailed statistical tests, including the Wilcoxon
Signed-Rank Test and Cliff’s Delta, to underscore the quanti-
tative changes observed.

— The analysis will focus on the significant improvements in
debugging and conceptual understanding, contrasting them
with the areas where no significant changes were observed.

o Visual Representations:

— Besides visually representing the previously reported data, the

poster will include a graphical depiction of students’ reported
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frequency of GenAlI use across different programming tasks,
illustrating trends and shifts in usage patterns.

5 Discussion

Overall, the AI-Lab framework was well-received by students. The
structured approach to integrating GenAlI tools, particularly Chat-
GPT, into the learning process was effective and engaging. Students
reported a high level of comfort and openness towards using GenAl
tools post-intervention, with a significant majority expressing an
increased desire to use these tools for academic assistance. This
perception aligns with the objectives of the AI-Lab, which aimed
to familiarize students with GenAl capabilities while highlighting
the necessity of critical thinking and problem-solving skills.

One of the primary concerns in integrating Al tools in edu-
cation is the potential for over-reliance, which might hinder the
development of fundamental programming skills, culminating in a
theorized phenomena [2] termed the Junior Year Wall. The AI-Lab
framework addresses this by structuring activities that require stu-
dents to engage with the Al outputs critically. By guiding students
to iteratively correct errors generated by ChatGPT, the framework
ensured that students remained active participants in the problem-
solving process. This approach not only demystified the workings of
Al but also reinforced the importance of understanding underlying
concepts rather than passively accepting Al-generated solutions.

The AI-Lab intervention shows that with careful design and
implementation, GenAl tools can be a valuable addition to the edu-
cational toolkit. Educators can prepare students for a future where
Al is an integral part of their professional and academic lives by en-
abling an environment where students adequately learn the power
of Al while maintaining a solid foundation in essential skills. This
experience provides a blueprint for such integrations in program-
ming courses for CS students, highlighting both the potential and
the challenges of teaching with Al in today’s educational landscape.
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