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Investigating the Use of ChatGPT to Support the Learning of
Python Programming Among Upper Secondary School Students:
A Design-Based Research Study

Irene Stone
Dublin City University
Ireland
irene.stone2@mail.dcu.ie

Abstract

This study investigates how ChatGPT can be used to support the
learning of Python programming among upper second-level stu-
dents in an Irish classroom. It addresses critical gaps in the literature,
such as the lack of research at secondary level, the need for human-
centered studies conducted over time, and the absence of guidelines
for integrating ChatGPT into introductory programming education.
Employing a design-based research methodology, this study aims
to understand student engagement with ChatGPT and investigates
how to support their use of prompts when learning to program. The
research involves students as co-creators alongside their teacher,
who is also the researcher, in developing a pedagogical framework
that integrates ChatGPT into Python programming education.
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Methodology

In programming and generative Al research, there are calls for
human-centered approaches [8] that explore student perceptions
and studies conducted over longer timespans [3, 7]. In defining
human-centered research, UNESCO advocates that its use should be
"co-designed by teachers, learners, and researchers" [6]. A Design-
Based Research (DBR) methodology is thus adopted in this study.
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A "participatory and principled” approach [4], it engages second-
level students, as co-participants [2] in the research process, and
contributes to theory-building through the development of pro-
totype frameworks [4]. Aligned with DBR principles [1], this re-
search is conducted in a classroom setting, focuses on designing
a framework supporting Python learning with ChatGPT, utilises
a mixed methods approach, and involves iterative phases of ex-
ploration, construction, and reflection [5]. In the first phase, the
researcher, a second-level Computer Science teacher, is immersed in
the classroom to understand student needs and contextual factors.
The second phase involves developing prototypes of a pedagogical
framework integrating ChatGPT with introductory programming
learning, with students as co-creators. The final phase evaluates
the framework to refine and enhance it. This iterative approach
aims to create an adaptable resource that educators can "adopt and
adapt" for their specific teaching contexts [4].

This research contributes significantly to introductory program-
ming education by (i) understanding student engagement with
ChatGPT and investigating their use of prompts when learning to
program and (ii) developing a pedagogical framework that inte-
grates ChatGPT through a human-centered approach. The poster
provides an overview of the research design.
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