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Preface

Pioneering Educational Perspectives: Series 2025 is a collection of thought-provoking
insights and research contributions exploring contemporary educational trends and
practices. This eBook presents a diverse range of perspectives on innovative teaching
methodologies, digital learning strategies, and transformative approaches in
education. Designed to serve as a resource for educators, researchers, and
practitioners, it aims to inspire meaningful discussions and advancements in the field.

Through carefully curated chapters, this publication offers fresh ideas and practical
solutions to enhance learning experiences in an ever-evolving educational landscape.
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AlI2P: ARTIFICIAL INTELLIGENCE TOOLS AND PAIR
PROGRAMMING TO ENHANCE STUDENTS SELF-EFFICACY AND
CONFIDENCE TO LEARN PYTHON PROGRAMMING

Ts. Syahrul Affendi Bin Abdul Rahman'*
IMRSM Kuala Klawang

*Corresponding author: syahrul.affendi@mara.gov.my

ABSTRACT

This study explores the impact of integrating artificial intelligence (Al) tools and pair
programming on the self-efficacy and confidence of secondary school students in learning
Python programming. The study was conducted with 74 secondary school students with no
experience in programming. The research is based on Quasi-Experimental (Pretest-Posttest
Design). Over an 8-week period, students engaged in a structured Python programming class
that combined the use of Al tools for coding aid and pair programming techniques. Self-
efficacy and confidence levels were measured through pre- and post-intervention surveys. A t-
test was used to analyze the differences in the pre- and post-intervention scores. The t-test
analysis revealed a statistically significant improvement in students' self-efficacy and
confidence levels in learning Python programming after the intervention. The mean self-
efficacy score increased from 5.24 (SD = 0.8) to 6.31 (SD = 0.4), and the mean confidence
score increased from 4.27 (SD = 0.7) to 6.3 (SD = 0.4), both at a significance level of p < 0.01.
The integration of Al tools and pair programming significantly enhances the self-efficacy and
confidence of secondary school students in learning Python programming. These findings
suggest that educational strategies incorporating Al and collaborative learning can be effective
in promoting positive learning outcomes in computer science education.

KEYWORDS: Atrtificial Intelligence, Pair Programming, Computer Science Education,
ChatGPT, Google Gemini, Copilot.

PROBLEM AND OBJECTIVE

Programming skills continue to be one of the most in-demand skills by companies today in the
digital era. The pandemic that has swept across the globe over the past two years has
accelerated the digital transformation in every side of life (Hursen, 2023). Hence, programming
skills are one of the necessary abilities needed to aid this change. To support this, the education
sector also plays a role in exposing programming skills to the younger generation, even as they
enter higher education (Alam, 2023). An individual does not necessarily need to become a
professional programmer to get programming skills. However, being exposed to programming
can enhance one's computational abilities, which are essential for solving everyday problems.
A variety of teaching and learning approaches are used in programming classes to help students
master the subject. The trending approaches include pair programming, program visualization,
and gamification (Wei et al., 2021; Malik et al., 2020; Basigie, 2022). The mentioned
approaches have specific goals in mind: to share the thinking process with others to enhance
productivity, visually display the code for easier absorption of information, or incorporate
game elements to enhance engagement in learning.
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Teachers who employ pair programming in their classes can emphasize more student-centered
learning. In addition, the technique is also able to reduce teacher workload by allowing students
to learn collaboratively with their peers without requiring constant guidance from the teacher
(Williams et al., 2002). These active learning techniques also help promote attributes of 21st-
century students, such as the ability to collaborate and communicate with their peers (Hsu et
al., 2022).

In instances where limited teacher guidance is used, students may face challenges assessing
their own learning. However, the integration of innovative technologies, such as generative
artificial intelligence, can prove beneficial in this regard. It is important to note that the purpose
of employing Al tools is not to replace teachers but rather to serve as a valuable resource in
facilitating and augmenting students' self-directed learning (Meyer et al., 2023).

Hence, learning not only happens between human-human collaboration through pair
programming but also between computer-human collaboration using Al tools (Wu et al., 2023;
Santos, 2023). However, there are limited efforts to incorporate both Al tools and pair
programming into the teaching and learning of programming subjects, particularly in secondary
education. Therefore, this research looks to address this gap by examining the impact of Al
tools and pair programming on students' programming skills and outcomes.

DESIGN DESCRIPTION

The research employed a quasi-experimental (pretest-posttest) design. Over eight weeks,
students participated in structured Python programming classes that combined Al tools and
pair programming techniques. The intervention involved practical assignments where students
used Al tools to generate code and collaborated with peers to complete tasks. The study
measured self-efficacy and confidence levels through pre- and post-intervention surveys,
analyzed using t-tests to determine the significance of the results. efly explain your design,
covering its purpose, features, functionality, and target audience. Highlight any unique selling
points.

VISUALS
The study includes a flow diagram illustrating the practical assignment completion process
during the intervention. This diagram outlines the steps from receiving assignments with IPO
(Input-Process-Output) charts to using Al tools for code generation and testing the final code
inan IDE.

PO

*Teacher give students assignments that include TPO diagrams.
*In pairs, students have to come up with Al prompt to be entered into the

Al tools based on the IPO diagram they have been given.
Al Tools '

*Students enter the prompt into Al tools which include ChatGPT,
Google Gemini and Microsoft Copilot.

*Then, the students need to compare and evaluate the best code

generated from the Al tools used to complete the assignment. ‘
Python IDE

*The students need to test the generated Phyton codes in the IDE.

*Once the correct output has been displayed, the students need to write
codes in the answer space provided in the assignment.

NOVELTY AND UNIQUENESS
The novelty of this study lies in its dual approach of integrating Al tools and pair programming
in secondary education. While Al tools like ChatGPT, Google Gemini, and Copilot have been
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used individually in educational settings, their combined use with pair programming is
relatively unexplored. This innovative approach not only aids in coding tasks but also fosters
collaborative learning, enhancing both human-human and human-computer interactions.

BENEFITS TO MANKIND

The integration of Al tools and pair programming in education can significantly enhance
students’ learning experiences and outcomes. By improving self-efficacy and confidence in
programming, students are better prepared for the demands of the digital era. This approach
promotes essential 21st-century skills such as collaboration, communication, and self-directed
learning, contributing to the development of a more competent and confident future workforce.

COMMERCIAL POTENTIAL

Educational institutions, from high schools to universities, can integrate AI2P modules into
their curricula. These modules can be used in computer science subject to help students learn
programming more effectively. By providing an interactive and supportive learning
environment, institutions can boost student outcomes and satisfaction, potentially attracting
more enrolments.

Developing a mobile app that incorporates AlI2P can make learning Python programming
accessible to a wider audience. The convenience of a mobile app allows students to practice
coding anytime and anywhere. Al tools within the app can offer on-the-go assistance, making
it easier for students to learn and troubleshoot problems independently.

CONCLUSION

The study demonstrates that the integration of Al tools and pair programming, termed AI2P,
effectively enhances students’ self-efficacy and confidence in learning Python programming.
The results indicate that AI2P promotes higher self-regulation and collaborative learning,
preparing students for the challenges of the digital age. The success of AI2P suggests that
educational strategies incorporating Al and collaborative learning can transform programming
education, leading to improved student skills, knowledge, and confidence.
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