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Abstract The use of Generative Artificial Intelligence (GenAl) in education has
increased rapidly with the adoption of tools such as ChatGPT, Gemini, Copilot,
and Claude. These systems provide students with immediate access to explana-
tions, code generation, debugging suggestions, and example solutions, fundamen-
tally changing how learners approach programming tasks. While these technolo-
gies create new opportunities for learning support and productivity, their integration
has raised concerns regarding academic integrity and assessment practices. Com-
puting educators have long developed expertise in recognizing patterns in student
work. Through experience, instructors often develop an intuitive sense of degree
when evaluating programming assignments, allowing them to distinguish between
authentic student effort and work heavily assisted by automated tools. This study
reports findings from a two-year college investigation examining programming as-
signments in introductory computing courses to identify segments likely assisted
by Al tools. We analyze patterns that suggest GenAl involvement and categorize
the types of assistance students obtain from these systems. Additionally, we explore
students’ reported motivations for using these tools, including concept clarification,
debugging support, and access to additional examples. Understanding these behav-
ioral patterns can contribute to responsible and pedagogically aligned integration of
Al in computing education.
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1 Introduction

Computer Science courses—particularly the traditional CSO (Introduction to Com-
puting), CS1 (Introduction to Programming), and Data Structures—are widely rec-
ognized as the intellectual foundation of the computing discipline. These courses
establish the conceptual, procedural, and analytical principles that shape the first
two years of computer science education, e.g., see: [3]. They introduce students to
algorithmic thinking, abstraction, problem decomposition, modular design, and the
systematic development of software artifacts. More importantly, they cultivate the
habits of mind that enable learners to transition from novice programmers to disci-
plined computing professionals.

In the United States, these foundational courses play an especially critical role in
two-year institutions—commonly known as community and technical colleges, i.e.,
[2, 1]. Such programs serve as primary entry points into computing for a diverse
population of learners, including first-generation college students, working adults,
military veterans, and career changers. Two-year programs are central to effective
2+2 articulation pathways, allowing students to begin their studies in smaller, more
accessible institutions, complete their general education core and lower-division
computing requirements, and then transfer seamlessly into four-year universities
or institutes to complete bachelor’s degrees. The integrity and alignment of CSO,
CS1, and Data Structures within these pathways are therefore essential to ensuring
academic mobility, workforce readiness, and long-term student success.

Because of this transfer-oriented mission, foundational computing courses must
be carefully designed, clearly articulated, and consistently proctored. Curriculum
misalignment, ambiguous assessment practices, or uneven rigor can create down-
stream challenges for students entering upper-division coursework. Well-defined
learning outcomes, structured programming assignments, and transparent evalua-
tion criteria are necessary to guarantee that students acquire not only syntactic fa-
miliarity with programming languages but also deep conceptual understanding and
transferable problem-solving skills.

2 GenAl Programming Paradigm: The Need for an Emerging
Programming Model in Computing

The rapid emergence of Artificial Intelligence (Al)—particularly Generative Al
(GenAl) tools—has introduced new dynamics into foundational computing educa-
tion. Tools capable of generating code, explanations, and debugging suggestions
are increasingly accessible to students in introductory programming courses. While
these systems offer opportunities for scaffolding learning, accelerating feedback,
and promoting experimentation, they also raise important pedagogical questions.
Specifically, there is a growing need to examine how these tools are being used
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in computer programming courses and to identify the “whats” and the “hows” of
student interaction with Al-assisted development, e.g., see:[4]

Involving students in structured research about their own Al usage can illuminate
patterns of engagement, dependency, misunderstanding, and strategic learning. For
instance, a student may clearly understand the overall objective of an assignment or
assessment, yet struggle with ambiguous instructions, missing technical details, or
unclear constraints. In such cases, GenAl tools may be used not as substitutes for
learning, but as clarifiers of expectations. Conversely, there are scenarios in which
assignment prompts lack sufficient precision—whether due to oversight or incom-
plete specification—leading students to rely on Al systems to interpret missing re-
quirements. In other situations, students may use Al to generate complete solutions
without fully engaging with the underlying logic, creating a gap between perceived
competence and actual mastery.

These emerging patterns underscore the importance of systematically study-
ing Al integration within foundational computing courses. Rather than framing Al
solely as a threat to academic integrity, there is value in investigating responsible
and pedagogically aligned uses. Understanding where Al assists learning, where it
obscures conceptual development, and where it compensates for instructional am-
biguity can inform improved assignment design, clearer specifications, and more
robust assessment strategies.

For two-year transfer institutions in particular, this inquiry is especially urgent.
These programs must preserve rigor, ensure alignment with four-year expecta-
tions, and simultaneously support students navigating rapidly evolving technolog-
ical landscapes. Engaging students as research participants—and in some cases as
co-investigators—provides an evidence-based pathway to refine pedagogical prac-
tices while preparing learners to interact ethically and effectively with Al-driven
tools.

Ultimately, the convergence of foundational computer science education and
generative Al technologies calls for a balanced, research-informed approach. By ex-
amining how students use Al in CS0, CS1, and Data Structures, educators can better
define responsible integration strategies that strengthen learning outcomes, maintain
transfer integrity, and cultivate reflective, self-regulated computing professionals.

3 Constraint Programming Techniques in Computing Education

In this work, we propose an interface that allows students to interact with Genera-
tive Al (GenAl) tools while enabling the identification of the stages in which such
tools are used during the programming process as shown in Figure 1. Students rely
on GenAl for a variety of reasons, including concept clarification, debugging as-
sistance, and code generation. Our approach tracks when and why these tools are
used throughout the development workflow. This perspective is particularly relevant
to constraint programming techniques, as the components of the proposed intelli-
gent system are designed to detect and represent the stages where GenAl assistance
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Hipotesis: The majority of students use Gen-Al for analyzing and giving more examples.

Fig. 1 Example of GenAl usage classification workflow.

occurs. Constraint-based approaches provide a declarative and efficient methodol-
ogy for representing and solving many practical problems. However, although these
techniques have been widely explored within the computing and programming com-
munities, their application within educational contexts remains limited. This work
explores how constraint-based representations can be leveraged to better understand
and analyze student interactions with GenAl in programming environments.
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